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subjects with which the planter is concerned. The

regular reader of the Agriculti vol .

v
. <<-.- will doubtless

find, from time to time, some notice of the poinl on

which he is looking for information, and aim

certainly, references to authorities on the subject.

Then there comes in the Pamphlel Serii - These

Pamphlets are issued 1>\ the Departmenl as corapen-
diums of knowledge on various matters of standing

importance connected with West Indian agriculture;

they are written or compiled by men with scientific

acquaintance of the subjects ol which they treat; and

a^ far as possible thej are expressed in language which

avoids unnecessary technicalities. Should the planter
ui-.li to study more deepl} the scientific aspects of

any question, the articles contributed to the West

Indian Bulletin deal with this side of agriculture

and kindred topics, especiallj in relation to this pari

of the world. Eowever, as the publications referred

in above cannot pretend to be a comprehensive

encyclopedia, it may occur that the seeker after

knowledge is still unable to find what he want--.

The besl course then is. first to refer to the officers

of the Agricultural Department of the island or colony

in which hemay happen to reside; they probably will be

able to poinl out to him the source from which he may

gather the desired information, or in case of their

inability to do so on the spot, refer for further informa-

tion to the Bead Office of the Imperial Department.
And even then, should the specialists of that Office be

unable to elucidate the point, they can refer to the

best authorities in the world for information of tin-

highest: value, and of most recent date, which they will

lie glad t" communicate for the guidance of any

investigator, either as regards books to be consulted, or

:m\ other neei ssarj light mi the subject.

So much for the position of agricultural depart-

ments as to their work in disseminating agricultural

knowledge, and as to their ability I" do SO. lint there

is the other side of the question. The agriculturist in

the West [ndies, as in all other countries, must do his

share of tin- work, and that is by making use of

agricultural publications, and bj asking questions,

whenever In- finds himself at a h>s^ for information,

from the authorities. It is (utile for a man in feel

dissatisfied with nut finding what he wants in the

publications or books in which In- may have access,

when, by asking a question in the proper quarter, he

can almost certainlj receive tie desired information.

Throughout the world, and verj noticeablj in the

United States, the value of the publications of agri-

cultural departments in then educational aspect is

becoming more ami mure realized. Vast sums of

mone\ are spent without hesitation mi this portion of

the work of tie departments, because the farmers

recognize thai in the progressive science of agriculture
there is no standing still, and that there is something
ie w for them tn learn everj year, which concerns their

business as vitalh as the invention of the latest explo-
sive i irns tin. ill nf war. Tiny must learn these

new things, if the} are tn continue tn lie good farmers.

This is also true of the planter in the Tropics. He

keep abreasl nf the know ledge ol t he I ime.

If the work of the agricultural departments con-

sisted merelj in telling planters how tn An what thej

have In, -n doing themselves for years, the need or use

ul them would soon cease in exist. Hut thej aim to

do i v: they aim in teach planters tn think and reason

I'm- themselves; and this the} endeavour in effect

by means oftheir publications, a\ Inch Inane- to thenoti

nf the planter new thoughts, new results, new methods,
which the\ must exam refled upon, ami experi-
ment with tin- themselves.

The day is past wln-n it wast sidered that very
little education ami practically no reading was required
fur a planter. Agriculture is now recognized as a science

which needs tin- best educated men. and needs the

> tinual application of education to tin- soluti tits

problems bj those who practise it. In this way

profession of agriculture is elevated from mere drudgerj ,

as a means of making a livelih I. tn its proper

position, as an occupation capable of employing the

highest intellectual powers of any man, and of affording
Ins intellect continual pleasure and satisfaction.

SUGAR INDUSTRY.

ABSTRACTS OF PAPERS READ AT INTER-
NATIONAL CONGRESS.

Mi. \V. R. Dunlop, Scientific Assistant in tin- Imperial

Department of Agriculture, at present in London, has

forwarded the following abstracts of papers dealing with

sugar, read at the International Congress, London, l'.*14:—
THESUGAR c.\Xi: IX INDIA. Bj C.A. Barber, U.S.-.

[n discussing the central Factor) question in regard to

I mill, the writer says the want oi success lias been due to

several causes. Tin- class of factory ami kind of machinery
may nut have been those beat suited for tin- thin North

Indian canes. Local conditions nf land tenure, tin- supply of

canes to the factory, or the qualitj ol tin- Jaggerj or gur
made, were probablj nut sufficiently considered. Dr. Barber

thought there was great scope for research in connexion with

the centra] factory ystem in North India, where a taste for

white sugar is rapidly growing stronger.

CLASSIFICATION OF SUGAR-CANE. By C. A.

Barber, I •.Sc.

Tin- writer has been making interesting observations on
;n-

. chiefrj in connexion with i phological charac-
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(eristics like erectness, bending ol the leaves, thickness of

the leavi
, stems, tillering, colouring di the steins, and the

like. The writer does nol attach ii value to colouring a

a means of differentii a foi Indian qanes, in spite of this

being an important factor of del ninatiou in the Wesl
Indies. An interesting point brought out is that vrhich

to the circlet of hairs on the leaf scars of varieties ol

Indian canes. Dr. Barber has found this a useful character

istic, in classifying Indian canes, bul the sharacter does not

occur much on tropical canes, though il has 1 a noticed on
at least one Barbados seedling. This circlet of hair- seems

to be a 'primitive' characteristic appearing onlj in the most

primitive f me.

Dr. Barbei attaches much value for classification to the

bud, and especially to the bursting of the bud.

sf GAR PRODUCTION IN THE NORTH WEST
FRONTIER PROVINCE, INDIA. By W. R. Brown
and .1. Walter Leather.

This paper contains interesting evidence to show that

harvested cane in northern India, which is stored whole in

clamps, like mangolds are in England, does not deteriorate

as regards inversion as one would expect. This seems to be

explained bj the low temperature, which is about 50 I'.

Efforts are being made to extend beet cultivation in this

j.art of India.

SUGAR DUTIES IN CANADA.
In the last number of the Agricultural A'en's (Vol. XIII,

p, 107) mention is made of the effect of the change in the

Dutch Colour Standard for raw sugars in the Canadian market.
In further consideration of the subject the following infor-

mation may lie of interest.

The Dutch Standard Xo. 10, in use by the Canadian
Customs Authorities, is stated to be darker than the Xo. 16
of previous years, in fact it is stated to be about the same
as the No. It of previous year.-, and this would make a great
difference in the amount of duty to be paid on certain raw

sugars, especially those of a light colour and a low test by the

polariscope.

According to the schedule, which has now become law,
led in the Budget Speech of the Hon. W. T. White,

M.P., Minister of Finance, in the Canadian House of

Commons on August 20 last, on all sugars above Xo. lb

Dutch Standard in colour, and all refined sugars of whatever

kinds, grades or standards, testing no! more than 88 degrees

by the polariscope, the duty shall be $1-52 per 100 lb. under
the British Preferential Tariff, and for each additional degree
over 88 the additional duty shall be one cent per 100 ft).

Sugar not otherwise provided for, not above Xo. 16

hutch Colour Standard, and molasses testing over 56° and
lot ! than 7"> bj the polariscope, pays duty at the rate

<f 88c. per 100 lb., and for each additional degree ovei 75
the additional dut} is 3c. pep 100 it>.

The following table -how- the duties payable on 100 ft),

raw sugar under the present and the old tariff's, both British

preferential and general, I 'dei to save space the figures
are not given for each degree: for the higher colour sti

ards the figures by even numbers from 88 to lOOdegrees are

given, whilst in the table under tic lowei standards tic

figures -tut from 7"> degrees, and are given at each addi-

1
1. nil five degrees to l<m.

ABOV
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SWEET POTATOES.
Sweet potatoes probably contribute a larger pari t" the

'd of the greal nn-~.it' the] pie living in the sma
Wesl Indian islands, than anj other one article. From
several of the islands there is information of a larger area

being put under this crop this yea*. In view therefore oi

these facts the following maj be of interest.

The sweel potato (Ipomoea Batatas) is a native of the

Tropics, its original habitat being probabl) the West Indies,
or Central America. It is now largely grown in the tropical
and subtropical pi gions of both hemispheres.

The soil best suited to the cultivation of the sweel

potato is a moderately fertile, sandy loam. Ets requirements
are, however, modest,for a fairly g I crop can be grown
"ii soil- thai are too poor for the production oi most roots oi

cereals, especially when sweel potatoes are used in rotation

with leguminous crops. With the potato, as with other

crops, judicious rotation conduces to success. G I drainage
is essential. Probably one oi the reasons for the ven
general planting of sweel potatoes on ridges is to secure
better drainage.

Well rotted stable or pen manure is to be recommended
for use with the sweet potato. Too heavy applications oi

manure to the [and, shortly before planting, tend to stimulate
the growth of the vines at the expense of the root,. Prob-

ably, the best course to pursue i- to manure thoroughly the

previous rotation crop,
so that the manure ma] be somewhat

reduced before the sweet potatoes are planted. As it lias

been proved that they need also .1 good supply of potash, the
use of wood or vegetable ashes along with the pen manure
"ill be of advantage. To obtain g I results on soils

deficient in lime, this should be liberally applied, preferably
some months before planting.

In th.- West In. lie- sweet potatoes are grown almost

universally from cuttings, though the small tubers that are
now used as food for hogs might be employed for that

purpose. Reference to this point will lie made further on.

The varieties of sweel potato are numerous. Ven
useful work has been done in the different experiment
stations ,,f the Departments of Agriculture in these
islands with regard to varieties, their yield, their char

acteristics, their adaptability to local conditions. Anyone
desiring information on these points should consult" the
annual reports oi these stations, or preferably refer to the

agricultural officers in charge of them.

The sweel pot.it., does not usually keep well when
stored, at least in the We-t In. I|.-. This i- probably attii

butable in some degree to carelessness in harvesting the

crop, and to want of proper storehouses. Farmers' Bulle-

tin, No. 520, issued by the Tinted States Department of

Agriculture, on the storage and marketing of sweel potatoes,

gives advice on this point, which, allowance being made for

different climatic conditions, should prove useful to the West
Indian grower. The following i- an abstract of the directions
in the above mentioned bulletin as to harvesting the

crop.
The first point to l,e considered i-, that if the sweel potatoes
are to be Btored, thej must not lie reaped until they are

fully
ripe. Farmers Bulletin, No. 548, with reference to this,

gives the following test of
ripeness: 'Fanners can judge when

Bweet potatoes are ripe, by breaking or cutting the tubers,
and leaving them exposed to the m foi a few minutes. If

the cut or broken surface dries, they are mature, hut if the
Surface remains moist, they are not read) to he dug.'
The most important factor in keeping sweet potato

ireful handling Theyshouldbe dug without cutting or

bruising the tubers. If possible, the digging should he done

on a bright sunshim day, so that the potatoes may lie e:

Mi.l the wind for a couple ..f hours before being
taken to the storehouse. In harvesting and storing, sweet

potatoes ought to l.e handled as carefully as if they were
B torinj! they should he graded, the main

being to
separate from those intended to he stored for any

period, all th.- . ut, broken, or bruised root-, as well as those
that , i.-l\ large, or to., -mall.

With regard ises, the bulletin says thai .dry
m, «ell ventilated, with an equable temperature oi from

80 to 85° P. is requisite. The besl results are obtained by
placing

the potato,- in bins. Th.-.- are constructed .,1

inch scantlings, placed 01 the floor as sleepers, and a bott
of 1 by I inch slats nailed on them, leaving .', inch

between the slats. The sides of the bins are made bj
the same sized scantling, of the height required, upright, mil

nailing the same sized slats to them, onlj the -par.
• 1.,

maj be 1 inch. A space of at least G inches should b
between the bins, and also between the bins and the «
the house, to ensure ventilation and a free circulation 1

A g I size of bin i- 6 x lo x 10 feet.

In -I. .ring the potatoes in the bins, care in hat d

again emphasized. When the potatoes are brought from the
field they should be placed in a layer about 2 feet deep over
the il of the bins. As a rule, it i- well to allow tin

to dry for a day or two before a second is put in. In order
to

carrj thesecondla er to the back of a large bin w

walking on the first layer, and so bruising them, a few
tilled with straw are thrown on the potatoes, and on

planks ue placed for the workmen to walk on. After 1 day
or two a third layer i- added, the depth of potato
about ti feet when the bin is filled. \.. straw ..1

material is placed between the layers.

Tin- potatoes thus stored give off a quantity ,.i moisture.
A week or ten days i- required to cure them properly. 1 >ne

test of curing is the ease or difficulty with which the skin of
th.- potato can l.e scraped off. As long as il em I

asily
removed the curing process is not complete. The main thing
after this j- t,, keep t)|,. roots perfectly dry, an. I

ventilated.

Increased production of sweel potato,.- might lead to an
'\port trade. There i- already some export of this crop
from Barbados to some of tl ther islands and to

Demerara; but there seems t.. be a possibility of 'lien.

being a remunerative market for sweet potatoes in r,
where climatic conditions forbid the cultivation of them.
Here emphasis mu-t he again laid upon the

necessity
of careful grading and packing. Each package, barrel, ,,1 box
should contain tubers of uniform size, shape, and

variety.
To cram indiscriminately int ie package, big and little,
round and long, red aid white, dry and moist potatoes, means
poor value ill the market.

In the tir-t place, experiments would have to be made 1-

to the best keeping varieties "I potatoes, and then as to the

size, shape, colour, etc.. most likely lo i,e
acceptable in the

market. Probably a medium sized potato, of a somewhat
long, oval shape, would be found to be the inosl attra

Barrels with ventilating spaces provided in the staves would
be about the most convenient packages to use for shipping.
These should he carefully packed, s,, a- t,, avoid crushing
ami bruising the potatoes.

In this connexion it may he remarked that according to

Farmers' Bulletin, \... 324, of the United state- Department
ol Agriculture, if th.- -mall tubers mentioned above ire

used for planting, it is well to select them of uniform i/e

and of the shape desired in the next year's crop
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THE COCO-NUT. Bj Edward Bingham Copeland,
Professor of Plant Physiologj and Dean of the College oi

Agriculture, University of the Philippines: Macmilland: Co.,

:i .'
- XI Vpp. Price 10s. net.

A g
! deal of the recenl literature of the coco n

been produced with more enthusiasm than sound knowledge,
and tin' prospective planter who has been inspired by the

exponents of the 'next great
I m' would do well, when be

comes to start operations, to turn ; a boot in which agri

cultural practice is considered in the light of scientific

enquiry, and business considerations in the light of comi

sense.

The manual before us has been written in correlation

with courses of instruction on the subject, given bj thi

author in the University of the Philippines, and has been

amplifie I and substantiated by the experiments and observa

lions of the students in successive classes. We hasten to

add that it is far from being academic, in the derogatory
sense of that word, and that while there is a certain amount
of local colour in the descriptions, the information given is

capable of quite general application.
The physiology of the different organs of the coco-nut

plant is first considered, with a view to bringing out any

special adaptations the tree maj possess, and any special

conditions it may require. It is shown to be not so indi-

vidual in its needs or tolerances when compared with other

plants as is sometimes supposed. Several questions of very

practical importance, such as the nature of the root system,
the influence of shade on transpiration and growth, and the

relation between rate of growth and production of fruit are

discussed from exact data.

With regard to suitable soils and situations, the author

discredits the common idea that salt is necessary for the full

development of the tree. He points out that the sandy
beaches where it thrives are, as a matter of fact, quite asfree

from salt as ordinary soils, excepl in the event of an inunda-

tion from the sea. Like other sea shore plants, the coco-nut

is adapted to withstand the effects of such 01 ;urrences, but

derive- no positive advantage from them. That the tree

is able to thrive in almost pure sand is attributed to the

supply of food contained in th< seepage water from the

lands behind the beach, which bathes the roots on its way
to the sea. The belief current in the West Indies, as else

where, that COCO nuts like plenty "I water in the soil so long
as it is not stagnant, may 1>.- explained on these line

Porous soils situated around the bases of mountains, especi

ally of volca) S, afford somewhat similar conditions, and are

led as highly favourable to this crop. Considerate f

the possibilities ol h ransport oi f I material- in undei

ground water -till further discredits s.,il analysis a- an

index of fertility.

A very adequate sumniarj i> given oi our present

knowledge on the subject of the diseases and pests of the

coco-nut palm, some eight] page- being.taken up with their

consideration. The author's remark thai *knowledge of the

of pests i.i'l ol the mischief they do, 01

methods of coml
I not o! great

is ipplied,' i- i

it is ,,i,\ ious.

In the chapter , ,1, selection and treatment ol si
I,

pointed out thai while the existence of a large numl i

varieties, races, and strains, and the occurrence of consider-

able variation give very wide -cope for selection, too lil

known of the comp h il lie differ ml I

|

enable very much advantage to be taken at present ol

existence. The fallacy of the common practice of nut

selection, as distinguished from tree selei tioi emp] I

The directions for nursery work, and thi chapter on
held culture contain fully reasoned advio these -i

in all their details. The final chapter ap]

adequately with the n hire and preparatio ico-nut

products. A full index is appended.

The book can lie warml i nded to plan

agricultural officers. To the latter, it will suggest I

lines which further investigation may follow.

Coco-nut Meal and Gluten Feed. -The coco-nut
meal used in animal f ling consists of the dried and a I

flesh of the coco-nut from which the oil ha- '

Tic particular sample used ill this experiment had the

following composition (percent.): Water 9-00, protein 19-35,

carbohydrates 18-00, fat 9 -

12, fibre 8-64, and ash 5-89, so
that it contained rather less protein and 111, re. and

carbohydrates than the average of German samples. The
food chosen for comparison was gluten feed, and this C01

ed less ash and fat, rather more protein, and decidedlj
carbohydrates than the , o-nuf meal.

Digestibility experiments with sheep showed the foil

ing amounts in lh., to >»•
digestible out of 2,000 lb:—
Coc mill meal.
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COTTON.

WEST INDIAN COTTON.
The reporl of Messrs. Henry W. Frost & Co., on

Sea [sland cotton in the Southern States, for the week
ended Decembei 5, is as follows:—

The demand continues foi the limited offerings ol

bags on a our quotations, the buying being largely
Mi-..nut of the Northern Mills, who are attracted bj the

prices ruling for Fully Fine and Fine, which loot relativelj

cheap in comparison with prices paid for Floridas and

Georgias. The exports for the weeli were 208 bales t<.

Sort hei d Mills.

The crop continues to ni<>\ t- to market slowly, the

receipts to date being only 1,517 bales against 3,728 bales

last
3 eai

The Planters' crop lots are held at .>0e. to 35c, which is

much above the views ot Imyei's.

We quote, viz:—
Extra Fine 23c.= 13ief., c.i.f. & 5 per cent.

Fully Fine 20c. to 21c. = 1 2d. to 12£d, „ ,. ,. „
Fine L8c. = lld. „
Fine off in colour I7c. = 10£d. „ ., ,,

This report shows that the total exports of Sea
bland cotton from thi United States to Liverpool.
Manchester and Havre, up to December 5, 1!>14, were

nil, 2ii(> bales, and nil respectively.

which arc now selling it from §4*50 to $5"50 a ton, instead

of $7 to •5'-
1 a ton '

At these prices cotton-seed meal is approximately $15

per t'ni cheaper than linseed meal, and, in addition, its feeding
value is a trifle higher.

This meal is very rich in protein, and it is usually
considered that it- feeding value is at least twice that of

com. In other words, 1 Dx of cotton-seed meal is equal
tn •'

th. of corn for feeding cattle. A small portion oi

cotton-seed meal has a*even greatei relative value where
the ration would otherwise !» c posed entirely of feeds high
in carbohydrates, such as corn, corn stover, and timothy hay.
This is extremelj important to cattle fee, his throughout the

corn belt, and othet States where much corn is fed. In

Indiana, for example, it was found that the addition of

1 IK. of cotton-seed meal to a ration of corn and clover bay
resulted in a saving of l'-'iT tti. ol corn and I'll tt».

clover hay. This means that it' corn was worth 70c.

a bushel, ami clover hay $15 a ton, each ton of cotton seed

meal fed tin- cattle saved the farmer $55*40 worth of other

feed. With cotton-seed meal at $24 a ton, thi- i- a net

saving ol $31"40 . saving well worth while.

COTTON-SEED MEAL AS A FEED.
Tin- accompanying article taken from Modern

Farming, shows that in the Quited States then- is

a likelihood that lo\i prices l"i & bton seed will prevail

during the coming year, and indicates the profit which

may be expected t<> result from feeding cotton-seed

meal t" farm animals, especially when tin- object is

bee! for slaughter.
The use nt cotton-seed meal instead of linseed

as a high proteid food is known to Wot [ndian plan-
ters, ami it is used t" a considerable extent I'm- feeding

purposes.
Tin figures given herewith should In- of

interest:

'I'h. estimated I .">,l nil 1,1 Mil i l.alc crop of cotton should

yield 6,680,(Mi(i t,,n> ,,t seed. All of this, of course, will not

be crushed, but if last year's proportion holds good again,
about 2,0<k»,000 tens of cotton eed meal will be available.

Last year approximate^ I00,00Q tons were sent abroad.

Under present conditions it i- not probable that anything
like thi- quantity will bi exported this year, and, as the

cotton crop is larger than before, tl is safe to assume that the

quantity ol cotton seed meal pn the home market will be

500,000 tons more than last y.iv. The situation has

already resulted in a substantial drop in the price oi cotton

seed by-products. Cotton-seed meal can now be bought in

the South at pi
it !2 to •-"-'l per ton, instead

of $27 to -'•"'! demanded last year. An even greatei

decn a ha tal i a place in the
i

I
i otton -eed

hulls,

COTTON-SEED MEAL AND BEEF SCRAP
AS FOODS FOR CHICKENS.

Eight experiments were carried out to compare cotton*

seed meal and beef scrap as protein food- for chickens.

These two foods were fed inmost eases in such quantities
that their nitrogen content was the same. The basal rations

fed were so deficient in protein that a considerable amount.

could be added in the foods under trial, without supplying;

enough for the maximum growth of the chickens. I'nder

such conditions the amount of protein would be the main
factor influencing growth. Further, the non-protein consti-

tuents of the foods were usually in such liberal amounts that

the protein was probably mainly efficient as a source of

nitrogen rather than of energy.
It was shown that for the growth of young chicken- it

is more important, within reasonable limits, for the amount
of protein to be sufficient, than for it to be associated with
a definite proportion of carbohydrates and fat

(i.e., than for

there to be a definite nutritive ration).

In certain of the experiments the chickens were cooked,
after preparation in the usual way. and the amount of water,
ash, protein, and fat determined, not only in the bones, but
also in the meat and snap. Between the ages of about four

to fifteen weeks, tin- chickens retained in the cooked portion
about IS per cent, of the nitrogen consumed in the rations

of medium protein content, in which case there was no

unnecessary waste of nitrogen.

There was, if anything, a larger gain in live weight per

gramme of nitrogen fed in the case of beef scrap than in
that of cotton -eed meal.

If the constituents of bone are supplied, there appears
to be no reason why cotton-Seed meal may not be used to

furnish a considerable portion ol the protein required by
chickens, especially if a moderate growth is satisfactory to

the feeder. If the most rapid growth is desired, regardless
of the amount ol I

I consumed, beef -crap, it is stated, will

I..- found more satisfactory, since in these experiments tie

.In. kens consumed more of the beef -crap ration when
allowed to have all they would eat, and made a more rapid
growth in consequenci

No toxic effect was found to result from the feeding of"

cotton -eed meal. (Tic Journal of the Board of Agriculture,
November I'M 1.)
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INDIAN CORN.

TESTING THE GERMINATION OF
SEED CORN.

In the last number of the Agricultural News the notes

M In. him ( '..ni bad to .1" with the i are of S I
« !om. It was

there pointed out that the Indian n plant produces s I "I

exceptional vitality and germinating power, [n the case oi

-corn \\ bich has 1 n properly grown, ripened, and stored, every

kerne] should grow, ami conseiptently it is necessary to

produce g I seed corn, and to preserve its vitality, rather than

attempt to choose out of amass of ordinary corn a certain

number of ears which may be used to supply the .seed for the

next .

i..|i.
Seeil com must he harvested as seed com, and

stored as seed .urn, not merelj as corn, in order to produce

satisfactory results. It should be remembered also that it

is not enough for seed cum to possess good germinating

powers: it must also represent good production.

The germinating power is of much importance, however,

and in order that West Indian planters may be in a position

to make satisfactory tests if the} desire to do so. the follow-

ing is reproduced from Farmers' Bulletin, Xo. 229, oi

the United States Department of Vgriculture, entitled The

Production of Good Seed Corn, by C. P. Hartley:

'Seed corn should be so well cared for that it will

contain no ears that will not germinate, and seed testing

should be employed as a demonstration of the fact that the

I has received proper attention, rather than as a screen to

separate the worthless from the poorly preserved seed. If

through accident or carelessness, a supply of seed has been so

damaged that a test of 100 or more representative ears

proves that less than ninety-seven kernels out of every
100 germinate, and better seed can not be procured, it is

certainly advisable to test the ear- separately, and discard the

poorest.

'This test can very easily be made by numbering the

ears, and then taking five or ten kernels from each ear and

placing them in numbered rows in shallow boxes of moist

sand, arranging them so that the kernels from ear Xo. I, are

in row X*o. 1, etc. If the boxes used are 2 or 2', inches

deep, and a damp cloth is spread over the top after the

kernels are placed in the sand, no further attention

will be necessary for five or six days, when the results

of the test can be recorded. The box should be kept
in a warm place where the temperature does not fall

lower than 50° F.'

The following paragraph from Circular Xo. 95, United

States Department of Agriculture, Bureau of Plant Industry,
is copied here as being of interest in this connexion. This

circular, entitled The Seed Corn Situation, is also by
Mr. Hartley:—

'The prevailing idea that the thing of most importance
is to obtain a good stand of stalks must be discarded.

Farmers must consider the productiveness of the stalks of

more itnportar.ee than the number. Full stands can be

ibtained by the heavy planting of weak seed. Good yields
tbe obtainedin this way. The most expensive seed

to plant is that from which a stand of stalks ran be obtained,

but from which a good yield ran not be obtained. The stand

-talks bears the same relation to the grain yield as the

number of tree- in an orchard bears to the amount of fruit

.lured. Productivity as well as q intitj must be considered.'

THE PARTIAL STERILIZATION OF SO '.

The following ia a 3horl abstract of an article in

November 19, 1914, on the above subject, bj E.J. Russell,

ontaining an account in untechnical language of the i

that are being made to discover the exact reason why th

tility of soils, especially those thai an aid by the agriculturist

to have be. .me 'sick', should I ised bj this pr<

The increased productiveness of partialis sterilized

was traced to the in< ri used numbers of bacteria; this im

in turn was found to be due to the putting out of action, by

partial sterilization, of a detrimental i.i. i. 'i presenl in norm;

soils. The present position is that there i doubt

that this detrimental factor is living, and there is

indirect evidence to connect it with the soil protozoa. Bur,

the duvet evidence is lacking. The 'sick' soils are

further investigated. Thai 'sickness' could be cured by

partial sterilization has aroused much interest. Lira

investigated by Dr. Hutchinson, and found to

satisfactorily. Mr. Buddin has found thai

disinfectants, as long as the dose- ale not too -in. ml,

cause some of the soil bacteria to multiply, but the

increased numbers of bacteria do not produce anj
•

responding increase in ami lia or nitrate. Hence the use

of these non volatile substances is not promising. Steam

seems for the present to remain the best agent; it partially

sterilizes; it effects some decomposition of the organic man. t

in the soil: and seems to induce a development of fibrousroot.

CATTLE FEEDING.
The object of the experiment described below was to test

the relative feeding values of maize silage and of mixed ha or

cattle, and the advisability of feeding cattle chiefly on roiigha

during the earlier part of the feeding period, and of adding

grain during the later part. Twenty-four bullocks w.

divided into two lots equal in weight, and of the same quality
i ii.l breed. The animals in Lot I received as much maize,

silage as they would consume during the first two months,
and each had 3 lb. of cottonseed meal per 1,000 lb. livcj

weight daily. At the end of fifty six days they received in

addition as much maize as they would eat. The animals in

Lot II received daily 20 ft), of maize silage each, and all the

mixed hay they would consume, as well as 3 lb. of cotton-seed

meal each per 1,000 lb. live weight. After fifty-six days they
were fed in addition with as much maize as they would eat.

At the end of the test, which lasted twenty weeks, it was

found that the bullocks in Lot 1 had made a total gain in

weight of 3,280 lb. against 3,135 lb. in Lot IT, or an avei

daily gain per animal of 1 'ill 1ft). compared with l'SOoft).

The cost of feeding per 10(1 ft), of gain was, in the case of

Lot I, £\ Ik Id., and in the case of Lot II, £ 1 1 9s. 4<f.

The profit per bullock, obtained by deducting the initial value

and the cost of food from the selling value, was in the case of

Lot I, £2 L8«. 9<£, and Lot II, £2 6*. 9d
The conclusions reached are that maize silageat 16«. id.

per ton is relatively more economical and i •< effective for

feeding bullocks than a combination of silage and mixed hay,
when hay is valued at t'l 16«. per ton. Maize silage was
found to be i v palatable than maize in theear, and tor this

reason it is necessary when fattening cattle to limit the

amount of silage given, in order to insure the gp lin in

flesh during the finishing period. The experiment bears out

the results of previous experiments, which have indicated thai

when cattle ..I about 900 lb. weight are put on roughage

during the early part of the feeding period, they will n

economical gains even though the actual daily gain- ma\ a

smaller. (The Journal of the Hoard nf Agriculi
November 191 t.)
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in the presenl number treats ofthe

educational function of agricultural departments.

Under the heading of Sugar Industry, on page 2.

there appear abstracts of papi rs relating to this subject,
which were read al the International Congress oi

Agriculture recentlj held in England, and also notes on

duties in Canada, and the working of sugar mills

in Java.

On page 5 there is a review ol a valuable work
t In coco-nut.

The Insect Notes in this number deal with mis

cellaneous insects from the Wesl [ndies, and a reporl on

pi
sts in Mauritius.

In the Fungus Notes, on page I
1, will be found an

artich "ii a dangerous citrus disease due to a fungus
which is known t cur in Florida, and a shorl article

beneficial fungus of the genas Aschersonia.

Visit of a Cotton Expert.
Mr. .1. L. Fonda, representing the Fine Cotton

Spinners and Doublers Association, Ltd., is al present
on a \isit to the Wesl Indies. In tin Agricultural
2ft ws for November 21 last, was mentioned the prospect
oi Mr. Fonda's \isit. with an explanation oi its general

purpose.
After a few rl ys spent in Barbados Mr. Fonda

proceeded to St. Kitts and Nevis, where he has visited

cotton growers, and addressed meetings of the Agri-
cultural Societies in both those islands. Mr. Fonda
will visit Antigua, Montserrat, ami St. Vincent, before

ret timing to Barbai li is.

Proposed Conference of British and Colonial
Entomologists.
In May last the Colonial Office put forward pro-

posals tor tin- holding ot a Conference in London

during 1915, at which it was hoped thai official

entomologists from different parts of tin- Empire might
In- present for the discussion of questions relating to
insect control in the several parts of the Brit ish Empire.
It was further suggested, that as mycological questions
are often inseparable from entomological, it might be ot

value if mycological officers could also attend.

Such a Conference would be of great value, and
there is no doubt that it would have met with hearty
support mi all sides. Owing to circumstances arising
out of the war. however, it has been round desirable to

postpone tin' Conference indefinitely, and the Colonial

Office has communicated this decision bo Governments
and official departments which hail been previously
in\ ited to participate.

On page lo an article on indigo is presented, which

should Im- of especial interest at tin- tit

The Barbados Agricultural and Industrial
Exhibition.

The annual exhibition under the auspices of the
Barbados General Agricultural Societj was held on
December 16. The weather was everything that could
lie desired, ami. on the whole, the attendance was good.

The exhibits of agricultural products were very
creditable, considering the very drj weather experienced
throughout the island in the earlier

pari of the year.
On the other hand, the show of stock was exceedingly
good, the cattle meriting special commendation.
A i g these the remarkably hue t horoughbred and high
grade bulls of the milking strains, ami the half-bred hulls

of general utilitj bree3s were mi\ noticeable.

The exhibits ot' goats also are worthj of par-
ticular mention. Specimens of imported thorough-
bred animals were shown, along with stock, thorough-
bred ami others, derived from them. The improvement
in the strain of this most useful animal in recent years
in Barbados has been verj marked a proof of the
value of co-operation, for this improvement is

largely
due to the efforts in this direction ot tic Barbados
t loal Society.

On the industrial side special mention must he
made of bh< cellent workmanship displayed in the
exhibits of various handicrafts. Specimens in particular
of tin- work ofjoiners ami smiths, show that Barbadian
artisans can turnout first -class work.
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A New Milk Pail.

In the Indian Truch .1,.,., foi J11I3 28, L914,

then is a note on 1 he efficii ncj 1 he small top milk

|i
a recenl Vmerican invert ion for keeping milk

from dirt.

The invention consists of an ordinarj pail fitted

with ;i cover with a small appi ire in it on the side

furthest from the milker. It is claimed that 97 per
cent, ofthe bacteria usually pres< were kepi out when
this pail was used in riol parti arlj clean cowsheds.

Under better conditions milk drawn into open pails

contained six and a half times as many organisms as

were found in that in the small top pail.
It would seem therefore tha this simple appliance

1- very effective, but all farmers and milkmen must

remi mber thai even the use of such effective appliances
does not dispense with the necessity of three essential

operations before milking il grooming the cow: (2)

washing the udder and teats; (3) washing the hands.

It cannot be too strongly emphas zed that ii" invention

will render milking a cow with a dirtj udder into a half-

washed pail with a filthy pair of hands anything but

a crime.

Carica Papaya The Papaw.
'This well-known tree has been subjected to ill-

merited abuse, described as ugly and everything thai

i- disagreeable, ye'1 il may be i.juestioned if there is

a more handsome or generally useful tree in [ndian

gardens.'
Fnder this text, in the Agricultural Journal

of India, Vol IX. pt. 9,L. B. KulkaSni, ofthe Bombay
Agricultural Department, has some interesting notes on

methods of propagation, and the advantages ol causing
the trees to branch.

With regard to the firsl he gives details ot experi-
ments made in the Botanical Gardens, Poona, which
show that vegetative propagation In cuttings and

graftings has been successfu achieved. Both of

these processes \ prove useful when the propagation
6i some special variety is of imp* rtance. It is doubtful

however, as yet, whether they will lie* < >t any special
value in the practical cultivate 1 ofthe papaw.

When a papaw tree grows 1 a considerable height

difficulty is 1 xperii nci 'I in looking after and gathering
the fruit. The tree too is liable to be broken off by
a heavy wind. In view of these drawbacks experiments
have been made al the same .aniens to eneourage
branching, by the removal ofthe tops of the stems just,

before the time of flowering. Not more than four

branches were allowed to gn though mam 1 v
started. The result was a syi 'Heal head, producing
within reach, fruil of uniform size and shape. It was
observed also that the branch I trees gave a greater

number of fruit than those].! to grow straight up,

though the individual fruil aged less in weight.
Another point made \<\ 1 author, , I the article

1 fi rod to above, is that accord other experiments
made al the si 1 gardens, the best results in papaw
fruit are obtained bj judicious thinning out from the

stem of a certain number of frui . In fact any thai are

obviously going to be crushed b others, or are going
to In the cause ol others becomit . misshaped.

The Shortage of Medicinal Plants.

The Board ofAgriculture and Fisheries has recent-

ly issued a hatht, ,\,i. 288, on the cultivation of

medicinal plants in England, pointing oul that the

supplies of vegetable drugs much in demand are b

to run short on accounl ofthepresenl war, owing to the

impossibility of obtaining them from Europe, and

giving advice as to the method of cultivation of such

medicinal plants as may be possibly grown in England.

Among these are threi species of Datura, commonly
met with iii the West Indies. The firsl is I). Stramo-

nium, thorn apple. The principal use of the drug
obtained from this plant is as an ingredienl in burning
powders for asthma. It has been chiefly imported
from Germany and Hungary. The pri< f the dry
leaves has risen since the outbreak ofthe war from

His. to 80«. per cwt. A closely allied species, D. Tatula,
with purple flowers, is occasionally used i tdicine in

place of D. Stramoniums The third species, B. Metel,
is a valuable source of the alkaloids hyoscine, hyoscya-
mine, and atropine.

The crop is cut when the plants are in flower.

The leaves are stripped n ^' and dried as quicklj as

possible, usuall} h\ artificial heat. The seed is also a
c mercial article, but in May limited demand. The

thorny capsules are gathered when full-grown bul still

slightly green. They split, and shed their seed on

divine.

Preservative Treatment of Timber for Estate

Purposes.

The Journal <>/ the Board 0/ Agriculture,
November 1914, has a note taken from the Quarterly
Journal of Forestry for July I!'I4. on experiments
undertaken to ascertain whether creasote treatment for

preserving timber could be modified or cheapened.
1 different lots of timber were t reated with pure creasote,

with creasote saponified by the addition of a very small

proportion of caustic soda, and with naphthalene. It

has been found so far that the addition of even

less than \ percent, ofcaustic soda to pure creasoti

improves penetration in t he case of timbers which take

the preservative with difficulty, and that the saponifi-
cation of the creasote makes it possible to dilute the

preservatives with water, thus cheapening the process.
For the treatment of estate timber l>\ the simple open
tank method, saponified diluted creasote would seem to

be a cheap and effective process, (loud results were

obtained when average creasote was diluted to half its

strength. Greater dilution than this was found in-

advisable, especially with only partially seasoned timber.

The advantages of using naphthalene as a preserv-
ative arc that green limber can be treated as

effectively as seasoned timber, and that the discolora-

tion of the timber is less than with creasote. It

excellent preservative, bul large quantities are absorbed

by most timbers, and at present prices the
pi

would not be cheaper t han creasol ing.



10 TIIH AGRICULTURAL NEWS. January 2, 191").

INSECT NOTES.

NOTES ON WEST INDIAN PESTS.
The following brief nob s an based upon the information

transmitted in the [terns of Departmental Interest for No-
vember last, and they present a general account of what is

going "ii in the other islands.

In St Vincent, the chief pest of cotton was the black

scale on cotton. This insect, Saissetia nigra, is well con-

trolled, ordinarily, in tin- other islands, by its parasite,

Zalophothrix mirum, but in St. Vincent, the parasite,

although present, does not seem to exert the -aim' control

over the scale insect.

At Montserrat tin- chaff scale (Parlatoria pergandei)
is reported to he more troublesome on citrus trees at (Jrove

Station than the purple scale (Lepidosaphes beckii). Cotton
worm attacks were severe along the Leeward side of the island,

possibly lh«' most severe recorded in that island. Cotton

stainers are suspected of being connected with the occur-

rence of the internal boll disease of cotton. It is thought
that the punctures made by the stainers in feeding furnish

a means for the disease organisms to gain access to the

interior of the bolls.

On some of the lime estates, and at Grove Station,
hard hacks are being collected. The insects referred to as

hard hacks in this instance are probably the adults of the

Leeward Islands root borer {Exophthalmus esuriens) which,
it will he remembered, appeared in great numbers in certain

lime fields in Antigua and Montserrat in the early part of

1914 (see Agricultural Weivs, Vol. XI II, p. 250). This

collection of beetles marks tin- adoption of a new practice
in Montserrat.

It is also stated that interesting experiments with lime

plants are in progress, some of which are in connexion with
the effects of Exophthalmus grubs in the -oil, and others with

the purple scale.

In Antiguaalso, attacks of tin cotton worm were recorded

during I lie month.

In St. Kiit< the greater part of the cotton had been

ped, but ulnae this crop was left to make a second growth,
leaf-blister mite was much in evidence. A plot of young
:assava plant- (cuttings) was found to he badly attacked

by the root borer grubs (Exophthalmus esuriens). This pest
eems to be increasing in St. K il I

In Nevis the cotton was reported to he attacked by leaf

1. lister mite, the cotton worm, and a mealy hug; the first

> ueral, ami the two latte, insects o| local, occurrence.

The I ward Island- root 1 p (Exophthalmos esun
lias come into much prominence during the past two or three

years as a pesl of cotton and other crops in the Leeward
1-lands. ft has been known for many year- as a common

• t in those islands, hut only recently a- a pe-t. [i has

been found in Barbados during 1914. Specimens from this

last mentioned locality have been examined bj Mr. G. A. K.

Marshall, Director, imperial Bureau of Entomology, who

rep.. its that while the Barbados specimens differ slightly from

those from the Northern Islands, the differences are not suffi

eient to enable the it sects to be regarded as distinct species.

Mr. Mar-hall considers that the Barbados Exophthalmus has

probably been established in that island for a long time, and

is not likely to prove more of a pest in the future than at

present, It has been only once reported from sugar-cane fields

in Barbados, being most commonly found in the adult or

weevil stage feeding on the leaves oi Agavt sisalana in

-mall district on the seacoast, in the southern part of the

island.

INSECT PESTS IN MAURITIUS IN 1913.

Tin- r. port of the Division of Entomology tor L913,
h\ D. d'E. de Charmoy, which appeared in the Annual

Report of the Department of Agriculture, .Mauritius,

for 1!»18, wa> abstracted in the Review of Applied
Entomology. Seri< - A, Agricultural, for October 1914.

This abstract is given herewith as likely to ho

of interest to West Indian planters.

As in previous years, the Dynastid beetle (Oryctcs

tarandus) was prevalent during 1913 on certain sugar estates,

but the method of digging out the larvae was adopted more

widely, ami has proved to be highly beneficial. The Melolon-

thid, Lachnosterna sp., was found on sugar-cane in small

numbers, control measures being responsible for a noticeable

reduction. Aphis sacc&ari occurred in great numbers on two

sugar estates, hut by the middle of July all the insects were

destroyed by a fungus. The white borer, the larva of a small,

greyish moth, not yet determined, was verj abundant

throughout the island in virgin canes, while burning previous
to cropping wa- suggested in order to protect the ratoons,
and to avoid the dissemination of Chionaspis tegalensif.

A census of the area infected by Phytalus smithi, Arrow,
made in May and June 1913, indicate. I that this pe-t was

not spreading. During 1913 some 31 million insects were

destroyed, against 1"> million in 1912, ami L' I million in 1911.

The increase of captures in 1913 was probably due to the

reward offered being higher than in 1912, and secondly, to

a more thorough knowledge of the habits of the I tie. 1'p
to the end of December 1913, some adults, chieflj males, ol

Tiphia parallela. Smith, had been observed in the insectary
built for the breeding of this Scoliid parasite of /'. smithi.

Other insects damaging various crops were Ceratitis capitata,
Dacus ferrvgineus, Agromyza phaseoli, Prodenia littoralis,

lawn cutworm
(Crambut sp ), Cratopus punctum, Adoretus

versutus, Sphenapkorus ttriatus (banana borer), and Coccus
viridis (Lecanivm viride), besides numbers of other mealy-
hugs and scale insects. Tomatoes were seriouslj damaged
by the eelworm, lleterodera radicicola. The "lawn cutworm',
which for the last lew years has been a serious pe-t. was

successfully controlled by means of an application oi kerosene
mixture made as follows: 1 part (by weight) of common
soap is dissolved in 20 parts of water, Id parts petroleum
being gradually added; to '_' I parts of this emulsion add 16

parts Phenyl or 12 parts Creoline. A 2 per cent, solution of

this mixture does not injure grass, if applied at the rate of

11 gallons per S( l s«
|

ua re feet for the de-l ruction of subterra
man caterpillars ami Orycta larvae.



Vol. XIV. No. 331. THE AGRICULTURAL NEWS. 11

ANTIGUA: REPORT ON THE BOTANIC STA-
TION AND EXPERIMENT PLOTS, FOR THE YEAR
ENDED MARC//:/, /.'//;.

The rainfall recorded for the twelve months reported on,

was above the average of the three previous years, and better

distributed, so that the appearam f-the Botanic Gardens

has much improved. The number of plants sent oul from the

nurseries, when compared with lasl Mar, has fallen off to a

considerable extent. This may be attributed t<> the succession

of dry years having had a discouraging effect on planters,

e-peeiall\ of lime trees.

Among additions to the Botanic Station may be men-

tioned several species of Eucalyptus not previously grown
there, making the collection of these trees quite a good one.

.Some of the species are being found to be well worth planting
in Antigua, as they possess a capacity for resisting drought,
and yield excellent timber.

The plot experiments with regard to root crops
—sweet

potatoes, cassava, yams and tannias—-are continued, with a

view of definitely ascertaining which varieties give the largest

returns. In the case of sweet potatoes, these experiments
have been continuously made for the last fourteen years;
therefore the results, as tabulated in the report, may be

looked upon as reliable. In addition, a series of experiments
in plant selection of sweet potatoes is being begun, with a

view to obtaining increased yield. Varieties of cassava from

Montserrat, Jamaica, and Colombia are being cultivated for

experimental purposes, but this appears to be a crop of a very
uncertain yield. The plant selection of tannias and eddoes

seems to afford grounds for encouragement. It has not, how-

ever, been continued long enough to warrant making any
definite statement of results. Yams have been the subject
of varietal experimentation for the last fourteen years; there-

fore, as in the case of sweet potatoes, the tabulated results

may be received with confidence. Plant selection with this

crop also has been started.

Continued trial maintains the position of Essex rape as

a valuable fodder crop in Antigua. Imphee also, apart from

the grain produced, seems to have done well as a fodder crop.

A local plant, known as beggar weed (Desmodiuni sp.), has

given satisfactory returns as a fodder plant and green dress-

ing.

An interesting experiment as t<> the comparative advant-

ages in planting onion seed in nurseries, or directly in the

field, apparently leads to the conclusion that in order to take

advantage of the early markets, it would be well for the onion

glower to plant some of his crop directly in the field.

An encouraging small experimental shipment of tomatoes

to the Canadian markets was made, and further efforts in

this direction will be continued.

Experiments with papaws, a- to the yield of papain, and
ilr besl method of drying it, have resulted in the conclusion

that the growing of pa paw- for the production of this drug

might possibly prove lucrative, especially as the collei tion ol

papain, and the drying of it, do not require heavy or

particularly skilled labo

The experiments with English potatoes, ground nuts, and

joja beans 3 ielded pooi results.

Turning to tin-
principal industries of Antigua, the

sugar-cane crop again suffered from dry weather) Thi
work of Gunthorpe's Central Factor} is noticed, show

ing that from 70,349 tons of cane received, 7, .(36

tons of sugar "ere manufactured. The poor yield of

canes is attributed to the unfavourable weather conditions.

In the Experiment Station, there have been raised a limited

number of seedling varieties of sugarcane. The elimatie

conditions of Antigua, however, d" not seem to favour any
large production of these. The results of tield experiments
in connexion with sugar-cane varieties are dealt with in the

usual separate report of the Superintendent of Agriculture
for the Leeward Islands, which is shortly to be issued.

A large portion of the present report consists of details of

experiments in the important work of cotton seed .-election,

and in the hybridization of cotton. This latter has been
carried on for four years with the object of endeavouring to

obtain a cotton which will produce good lint, and at the

same time be resistant to the leaf-1 dister mite. If success be

ultimately achieved, it will mean much to cotton growers.
The area under this crop in Antigua had increased by
332 acres, a noticeable feature being the number of small

growers. Unfortunately the average yield per acre was
much less than that of last season. The 150 acres of cotton
cultivated in the island of Barbuda, however, gave the good
return of 206 B>. of lint per acre. The poor yield in

Antigua is probably due to a great extent to the prevalence
of boll dropping, the causes of which, and the best means of

remedying it, are touched upon in the report.

There does not seem to be much encouragement to any
great increase in the cultivation of limes in Antigua.
Existing lime plantations have done moderately well, but
neither climate nor soil seems specially adapted for this crop.

The interest in coco-nut planting seems to be main-

tained, over 5,000 nuts for planting having been ordered for

next season from the Station. The drainage of plantations
will have to be attended to if success is to be assured.

Two very encouraging lines of progess are to be noted:

(1) the success of the efforts of the Onion Growers' Associa-
tion on co-operative line- to place the export of their produce
on a sound basis, and (2) the similar efforts that are being
made with government co operation, by planters who cultivate

maize, to dry the corn, and to convert it into meal, with the
view in the first place of supplying the local market. The
first of these efforts may be considered to have achieved
a measure of success already, and it is hoped that a simi-

lar result will attend the second.

In the section dealing with work connected with insect

and fungus pests, and their control, the Leeward Islands

root borer (Exophthalmm esuriens, is credited with exten-

sive damage done to the maize crop, and considerable

loss in the cane crop. It, also seems to be likely to give
trouble on lime plantations. Timely methods of destruction

and prevention are necessary. A hitherto unknown disease

attacked the tuber- of yams in some places: observations and

investigations with regard to this are being conducted.

From the conclusion of the report it would appear that

the Cadet system continues to work satisfactorily in Antigua.
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The immense importance which maize has achieved,

only as a food for cattle, but also foi human consumption,

rests largely upon its cheapness relatively toother t Istuffs.

Maize has however isen greatlj in price during the las

As compared with wheat, the average price pei

hundredweight was, in 1903, maize k Llfrf., wheal (British)

6*. :;/.. in 1912, maize 6*. 2\d., wheat 8s. Id. The

world's crop of maize in 1913 1 I was no less than 1,733,102,517

cwt., compared with 2,053,345,727 cwt. of wheat; and there

us iii which the world's maize crop is actuallj

he world's >p.
i Tropin U I - November 191 I.)

GLEANINGS.

The -i
iple industry of Turks Islands is salt raking, the

produce being chieflj exported to the United Sta es. The

value of this export in 1913 was £23,132 out ol the total

>i £27,808. (Colonial Reports Annual No. 800.)

TheBoardof Trad< Journal for November 12, 19] 1.

iui tb Board of Trade is in receipt of information,

through the Colonial Office, that telegraphic instructions

i . ;, eat to all British Governments overseas to

prohibit the exportation of rubber except to British ports.

St. John, New Brunswick, will soon have one oi

finest sugar refineries in North Vmerica, run by the Atlantic

Sugar Refineries, Ltd. The output will be 500 tons of sugar

]mt diem. The West Indies will furnish the raw sugars.

nished product will be marketed in Canada, and some

may go to Great Britain. (The Louisiana Planter, Novem
ber I, 191 I.)

A start has been made at Searles Lake, California, in

the manufacture of potash for commercial purposes. It is

hoped ultimately that the plant will turn mit I jo tons a day,

roughly 37,500 tons per year. Statistics show that in 1911

\ in. i iported 237,453 tons of potash from Germany, and

in subsequent years the imports have been even greater.

(The Gardener.-,' Chronicle, November 1!)14.)

[ri Madeira a company was formed in 1908 to develop
the growth ol tobacco, but it failed. In 1913 this industry

5 tin -•
trted, and it appears to promisi to be a -

Spaniards are employed, who pronounce the soil i

to be very suitable for tobacco. Havana seed -

planted besides Kentucky and Virginia, but th

is said to be best, as the leaves from the two latter at

too coarse. The most modern machinerj for making cigar

tnd cigars i being erected, and if the grow
sui essful, there can ' qo doubt that this new industry will

flourish. (Diplomatic and Consular Report/, Annual S

N'.,. 5356. )

The cultivate f lily bulbs in Bermuda for the United

States market is one i f the chief agricultural industries. In

1913 the quantitj and declared value of the export of lii\

bulbs wereas follows: 2,357 packages, oi a declared value of

L'.i. I T' >. The export of onions during the same year had

fallen to 65,074 crates as < ipared with 232,368 crates in

1909. (Colonial Reports Vniiudl No. 803.)

The Director of Industries $1 Madras reports that at

leginning ol Septembei there were about 16,000 tons

c ,f ground nuts in Madras ports awaiting shipment to

iUes. Tl timate of the drop in December is about
11 ' a Th g

I inn deteriorates very rapid

ng. Dealers with their present stock on ] i. . t > 1 are
1

y,
o i he crop is being throw n back on the

hands ut the cultivators. The question of plants

for expressing oil fr thegr id nut is now being considered,

in view of the continual closure of the Marseilles market.

(The Board o) Tra
' '- <<. November 12, 191

1.)

The Annual Iteporl of the Education Branch ol the

British Board of Agriculture on the disposal of grants for

education and research, for the year 1913 II,

shows that the Board is making satisfactory progress with its

gricultural work. It has arrange I

of the Universities to undertake special work in

i nexion with the various counties, and, in addition, it

supports a number ol research institutes. The who!
has been carefully planned to avoid overlapping. It is

claimed that the scheme is yet perfect; indeed it is not yet in

full working oidcr. 1.ut it is clear that the fully develo

scheme will serve the purpose for which it was intended.

Provision is made fpr higher agricultural education,

provision of technical idvice to farmers, the investigation of

local problems, and for carrying out agricultural research.

The '

ital amount ol money granted .lining the year was

£67,939, against £32,434 last year (ffatu ; mem-

ber 3, 191 l.i

\,i wticle in Tlie Times for November 24, 19 I.

thai in tin- Mouse of Commons on November 23,

Mr. Hunciman in reply to a question stated that the I

oi Trade had entered into consultations with the
pri

'

inten ned, with a \ iew to the elaboration ol

for the establishment ol an undertaking for the production of

synthetic 'Ives and colours. In the main it was hoped that

ipital required would be forthcoming from the industries

by which dyes and colours were mainly used, but the Treas-

ury were prepared, within certain limits ami subjei

certai nditions, to afford financial support to a well con

d scheme which. would be permanently under British

ol. With reference to this, the following telegram from

London, dated December 24, is worthj of notice: 'The Dye
Trade Committee, appointed with the co-operatior. ol the

Board ii Trade, announces the formation of a Limited

Liability Compaq w th, a capital oi £3, 1,000 in £1

i Go rnment will advance £1,500,000 to the compa
I per cent., and n ill a ppoint two directors.'
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STUDENTS' CORNER.

AGRICULTURAL EXAMINATIONS.

The examinations in inexion with the Courses "t

ng iii Practical Agriculture of the [mperial Depart

ol Agriculture, were held on November 23, 191 I.

The following were the questions in thi Intermediate Exam-

ination, tn the paper on General Agricultural Science not

more than eighl were to be attempted, in which Nos. 1 or -*5

1

.„ t had to be included, [n the Special Crop Subjects

only six of the eighl questions on each subject were to be

attempted:

GENEB \l. AGRICULTURAL SCIENCE.

1. Give an account of the characteristics of, the injury

by, and the methods of control For, either (a) the brown

hard bark, or (b) the coco-nui weevil.

2. Which one of the following pests of cotton causes

most damage in the island you are connected with: (a) the

cotton worm, (b) the cotton stainer, (c) the cotton leaf blister

mite? Describe fully the damage done, and the means of

control adopted in the case of the pests you select. Explain,

as well as you can, why the others are less harmful.

.'i. Give as many characteristics as you canto show

how you would distinguish a large fly from a I"-'', and the

larva of a cotton stainer from that ol a beetle.

4. Write an account of the root diseases of anyone
of the following plants: (a) cacao, (b) limes, (c) sugar-cane.

Si '><
fully the measures adopted in their control.

5. What do you understand 1>\ the term saprophyte?

By means of examples indicate the benefit and the harm that

Baprophytes are capable of doing under certain conditions.

fi. Why is urine of great manurial value' What
measures should be taken to prevent loss of this substance

on the estate?

7. Write an account of the operation of budding cacao

or oranges. State the economic value of this operation in

estate practice.

8. Draw up a score card or scale of points for the field

selection of any one of the following: (a) cotton, (b) sugar-

cane, (c) corn (maize). Indicate the value of the laboratory

in the ease of the crop that is dealt with.

9. Of what use to plants are compounds of the follow-

ing elements in the soil: (a) iron, (b) manganese, (c) magne-

sium, ('li calcium, (e) sodium, (li potassium?
10. Give a full account of up-to-date methods of pre-

paring the following for market: (a) oranges, or green or

fresh limes; (b) onions or arrowroot.

11. Give details of the methods ami cost of harvesting
either (a) a 10-acre field of sugar-cane, or (b) a 10-acre field

of cotton. [Harvesting should be taken to mean tin- cutting

or picking and conveyance of material to the factory or

ginnery as the ca3e maj be.
|

DJ. Describe in outline the experimental work carried

out ilming the past three year- at the Botanic or Experiment
Station in your island. Indicate along what lines the most

useful results have SO far been obtained, stating your reasons.

SPECIAL CROP SUBJECTS.

SUGAB IM'i STRY.

1. Describe the characteristics of some of the newer

seedling varieties of sugar-cane raised in the West Indies and

introduce. 1 into cultivation during the past three years.

2. Give a i use account ol

if the ugar-ca the vari i\ ion in the li a

Indicate any economic aspects that occur to you in connexion

•a ith these.

;i. | lescribe a ystem of iri ring followed in your
district for ratoon canes, a,iia indicate to wh it i ten! this is

ixlhered to: also to v hat extent followed in the

plant cane-.

I. I describe the implements used in the culti\

sugar-cane and the value ol the work eai li performs.

5. State the measures adopted in cultivating sugai

for the prevention of disease and attack of insects. What is

the most important disease or pest in your district? Briefly

describe this.

6. In what ways do you dispose ol thi follow ing

island: (a) megass, (b) molasses, (c)
i a* I >ps, (d) stumps

of cane'

7. state, in the form of a monthly diary, tl
!

to be done from the planting of the cane in November <

I (ecembei to the time of reaping.
s. How many labourers would be required to plant

a field of 20 acres of sugar-cane? Describe tuyw you obtain

the cuttings and distribute them to the men for plan"

LIMES.

1. Give a detailed account of the process of concentrat-

ing lime juice both by open tayche and steam-heated

or vats.

2. Discuss the value of wind-breaks in lime cultivation.

3. Write an accounl of the methods of gathering lime

fruit.

4. Describe the manufacture of citrate of lime. How
is it prepared for export?

5. Show exactly what area of land would be needed

for a 1 tine nursery to establish 50 acres ill limes. Describe

the soil and surroundings required for a nursery.

6. What measures should be employed in caring for an

old lime estate with a view to maintaining its productivity!
7. Describe the most important insect pests of limes in

your district. What measures are adopted for their trol?

8. What may be done to improve or maintain the

health and activity of the root system of a lime tree'

COTTON.

1. Make an examination of the sample of seed-cotton

provided, and express the results of the examination in the

form of a table.

2. What are the natural soil and climatic conditions

most favourable for the cultivation of Sea Island cotton!

How may these be secured, or partially secured, by artificial

means'

3. How do you prepare a field for cotton in your
district? From what source do you obtain the seed for plant-

ing, and how much per acre do you sow?

4. State in detail the measures and precautions you
would take to prevent outbreaks of leaf-blister mite, ttd

cotton worm.

5. What are the characteristic- of the best type &

cotton grown in your district?

6. Dow is cotton graded, cleaned, dried, and prepared

for ginning!
7. What crops can be conveniently grown in rotation

with cotton! Describe this cultivation, indicating the time

the crops occupy the land.

s. Describe a system of manuring cotton applicable

your district, having regard to continuous cropping with

cotton. What have been tic general results of the manuring
.I Sea Island cotton!
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FUNGUS NOTES.

A DANGEROUS CITRUS DISEASE IN

FLORIDA.
References I b i recently to a new and

serious disease of citrus trees in Florida. Since by
some oversighl the bulletin describing it lias nol yel
i. ached us, bhe magazine Mod
Culm, an article b) I >r. J. R. Johnston, « hich gives the

necessary warning to West I d u citrus planters.

\- there is a great possil ty that the citrus canker
i into ( -il'.i. n is advisable thai

every citrus grower should famili rize aimseli as quickly as

possible with it- appearance. The following description is

given K\ Stevens oi the Florida State Experiment Station:

'Thi di mall circular spots, from less

than one-sixteenth to oni qi irtei of an inch across. They

may occur singly ,
o ral to hej ma} form an irregular

area. They the surrounding tissue, an

light brown, and composed ol a spong} mass ol dead cells

covered bj a thin (white to grayish) membrane that finally

ruptures and turns outward, forri ;ed margin around

the spot. The general appearance of the spots is much the

same whether they are found on the leaves, fruit or twigs.

The older spots often become overgrown with saprophytic

fungi, and may be pink or black on account of secondary
infection by species oi Fusariv Oladosporiv/in.

'The infections on the leaves appear first as small watery

bulging dots, which are usually oi a darker green than the

surrounding tissue. They ma} appear on either surface of

the leaf, but do not penetrate through the leaf tissue at this

stage. The spots gradually increase in size, change to

a light brown colour, and become visible on both sides of

the leaf. Each spot is surrounded"bj a narrow yellowish
band or zone. Later, the surface of the spot becomes white

to greyish, and finally ruptures, exposing a light brown

spongy central mass.

'The spots "ii the fruit are similar to those on the leaves.

The} project from the surface and retain a circular outline.

They d t penetrate far into the rind, and max be scat

tered singly over the surface, or several ma} occur together,

forming irregular masses.

•Tin 3pOtS on the older twigs are more prominent, and

Usually larger and more irregular in shape. They show the

pong} tissue and th. ami col as those on the

leaves. On growth more than a year old, the spots assume

a cankerous appearance, and the membrane covering the

surface disappears. The spots do not
pi

to the y
I,

but are confined to the outer tis of tie- Karl..'

Although this disease is said o n si mble the well Known

ii, it ma} be distinguished K\ its roundel and larger spots,

and b} it
-

bit< gi
h col ur. The cankei doe not

distort the leaves, not causi the wart-like projection that

are so common in infections ol scab. Canker is found on

the older wood, while infei tion cab nevei >ci ur on the

older tw igs and branches.

The cause of tin disi ot been determined an}

i v than that it is a fungus, and j infectio I I. a-

i ards its i lature, il sidered one ol the worst

own.

Up. to date it has Keen reported in Florida and the

the ( lull, nd there it has occurred

oiiK \ir\ recently. That it will be communicated to Cuba
and the other West Indies before long seems bhi} a foregom

conclusion, unless the utmost care is taken to prevent it.

This disease maj be looked for especially in nurseries,

but also On th fruit, foliage, and stems ol grapi fruit, and

occasional!} it occurs on other citrus trees.

Tin- safest and surest known way to tre.it the canker is

to Kuin the affected trei

ASCOSPORIC CONDITION OF THE
GENUS ASCHERSONIA.

Overshadowed b} the more abundant forms, the part

played by the fungi of the genu- A-chci-"iiia a- scale insert

destroyers has not attracted much attention in the West

Indie.-, or at an\ rate, one ma} say with confidence, in the

Li er Antilles. Asckersonia turbinate has Keen recorded

from Dominica, St. Lucia, and Antigua, and it was recently

found to be abundant on estates visited in the interior of the

first-named island, occuKring on unidentified scales on the

leave- and twigs of lime tree-. A species believed to be

A. cubensis is known to occur in considerable numbers in one

situation in Barbados, attacking Vinsonia stellifera on lime

t rees.

In Florida two species of the genUS have had a great

i nl ol' attention in I iew of the control they exercise <m the

abundance of two species of white fly (Aleyrodes) on citrus

trees. The genus is also well known in the Eastern Tropics.

Hitherto only the cpnidial forms of these fungi h

been described, and the ascosporic condition, though often

sought, seems to bave completely eluded notice Professor

Thaxter now announces ( Botanical <,'•< ette, I. VII. pp. 308-13)
that as a result of a special effort made during a -ta\ of some

months in Grenada and Trinidad, he was able to obtain the

perfect form of A. turbinate, in the former island, and of four

or five species in the latter. The ascosporic condition

'occurred either by itself or associated on the same stroma

with the pycnidial formj so that there could be no question
as to the actual connexion of the two conditions. In some

instances it appeared to follow the pyenidia in older speci

mens, while in others it was as evidently primary in its devel-

opment, and unaccompanied by pyenidia.' The general
character and appearance, it is further stated, recalls that o|

the genus Cordyceps, to which A-chersonia is evidently closely

relat.d. The description and figures given show the asci to

occur in bottle-shaped perithecial cavities embedded in the

stroma. The ascus is slender, and contains eight filamentous

-pores, at first continuous, later dividing up into segmi
which eventual!} become separated into rod like unicellulai

.-poivs.

Professor Thaxter finds that the variability of the species,

and the scanty information available regarding their hosts

make any attempt at systematic revision at present prema-
ture. In this connexion it may be said that owing to tin-

usual verj complete envelopment of the host b} the stroma

of the fungus, the identification of the former is often very
difficult.

Material from the Lesser Antilles available for the study
of thi- genu- at tin IK. id Office of the Imperial Department
of Agriculture is at present somewhat scanty, and i «

would be welcomed. For the information of collectors it

i,i,i\ K. explained thai fungi taking the form of small pink
cushion-, expanded oi not into one or several cups, and

found on li'. er} well provi
I.,

long to t be genus it question.
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INDIGO.
Thi_' productioo of the dye indig ><n some of the many

of the genus [ndigofera has been carried on in India

from very earlj times. ~<"
profitable was it that in the latter

part of the 17th, and first half of the 18th centuries it

was widely undertaken in the Wesl Indies, the West [ndian

species ( /. Anil) yielding a dye hardly inferior to that

obtained from India. Owing however to the superior profits
• 1 from sugar-cane cultivation, the cultivation of

indigo was practically abandt I in the Wesl Indies about

the middle of the 18th century, and has never been rei

also its cultivation in India has been very
much id, owing to the manufacture, ehiefh in

Germany, of the synthetic article, which could be produced
cost lower than that at which it was profitable to place

the natural article on the market.

On arc, mit of the war the supply of this synthetic
article is likelj to be verj short. Inquiries have been made
from th«-' Imperial Department of Agriculture whether it

would be likeU to be profitable to re ascitate the cultivation

and manufacture of indigo in son f these islands at the

present time. It must be borne in mind that on account

of their ancient acquaintance with the process, the Indian

growers can easily at once increase the output of natural

ich an extent as to handicap very heavily experi-
il attempts in this direction in other parts of the world.

a, the manufacture of the synthetic product, long left

a German monopoly, can easily be undertaken, if found

to be profitable, by the great manufacturing chemists in

Great Britain and ether countries. In fact, as has been
noticed in a gleaning on page L2 of this issue of the Agricul-
tural News, the Imperial Governmentjjias already expressed
its willingness toaid in the establishment of such manufacture.
Still as enquiries have been made on this point, some account

if the cultivation and manufacture of indigo will be of

interest.

It has been found in India that Indigofera arrecta,
tes from Java or Natal, yields a larger pei

, M i ,_,

of indigotin, than the more widely cultivated species,
/. tumatrana, known less correctly as /. tinctoria. The

• /. Anil, wild or naturalized throughout the West

Indies, is not considered to 1 1 equal value with either of

the other two species.
The cultivation of indigo is apparently not very difficult;

the crop matures, under varying conditions of climate, at

from six to eighteen months. The dye is obtained from the
stalks and leaves of the plant, which are cut when the plant
IS about 3 feet high. It may be remarked that, like

other Leguminosae, indigo is a very valuable rotation crop,
and the waste product, after the extraction of the dye, is

highly prized as a manure.
The following is hi abstract from Sir George Watt's

Commercial Products of India, on the manufacture of indigo.
For the manufacture of dye from the plant the wet

is ion almost invariably adopted. It is essential to

have an abundant supply of water, ts the process consists in

extraction of the dye-yielding principle from the plant by
steeping in water, and the precipitation, from the extract o

indigo, lo exposun to air ox idat ti m. At

point of t oi placed a large tank,

from which watei can be run to th its. These
area row of cement lined brick basins, usually about 20 feet

quare md I to 5 feet di ep. Bel >w I hese there is a

the s, Dumber of slightlj shallower 'beating' vats.

The plant is taken from the field md loaded into the

teeping vats. \
i

is full, I

: ents are

bal tened down bj beam ittai hed to pegs set b

the vat, and water is nm into it until the plant is just

submerged. Steeping is allowed to proceed for from twelve
to fourteen hours, 1>.\

whii h time the liquor
i» lowish

green; it is then run off into the lower or beating vat.

The object of bea tng is to obtain as thorough an
oxidation as possible. The more primiti id is for ten

or i welve coolies to entei the ?at, I he liquor with
short sticks, to one end of which a Hat disc of wood is

ittached. The process is considered con

a hall hours continuous beating. This hand-b i been

largely replaced by wheel-beating, operated b} machinery.
Where this is employed, there is one beating vat, running
the length of the range of sti ping d along its

length l>\ one or two walls, according to whether • or

two wheels are employed. These walls stop short of the

two ends of the mii, and are merelj to give direction

to the current set up l>\ the wl I. The wheels i sisf of

flat discs of wood attached to the ends of the spokes radiat-

ing from the axle. Heating 1>\ this method is completed in

about an hour. Beating has been replaced in some modern
factories by blowing a mixture of air and steam through the

liquor, and, later still, by blowing ammonia through it.

Neither of these, howe\er, has I ieen generally adopted.

After beating is complete, the liquor is allowed to stand

until the precipitated indigo has settled to the bottom of tic-

tank, leaving a clear red liquor above. This is drained off,

and the residual precipi iti is pumped into boilers, where

having been mixed with clean water it is boiled either by
steam or direct heat. When the boiling is complete, the

contents of the boiler are run on to a 'table'. This consists

of a heavy canvas sheet, wetted and spread on a w len

support. This acts as a filter, allowing the water to drain

oft', and retaining the indigo as a thick paste. This paste.

is then transferred to the press, which is a strong square
wooden box, with perforated bottom and sides. The interior

of the press is lined with damp cloth, and the wet paste is

poured into it to a depth of 8 or 9 inches. The lid, which
tits the interior accurately, is then screwed home by means
of a screw worked bj a long lever. This is turned at

intervals during five or six hours, by which time the paste will

have been pressed into a hard cake 3 or .'!.', inches thick.

This is then removed to a table, where it is cm by win- into

cubes of about 3 inches. These are placed to dry on shelves

in an airy room. During the process of drying, the cakes

become covered with alayerof mould, which is brushed off

before packing. The dried ami cleaned cakes are then

packed into specially constructed cases, weighed and shipp id.

In Ceylon in the last few years there has been same
interest in the cultivation and manufacture of indigo. It.

is claimed that much advantage accrues from the plan

adopted there, of employing a process which enables the

manufacturer to place his indigo upon the market, not as

dried squares, bul as a paste, thus avoiding the necessity of

much grinding and mixing by the dyers in re, verting
tin- indigo to paste, in which form it is used by them. This

past,- is exported in lead-lined boxes.

Ii will lie seen from the above that to undertake the

manufacture of indigo would require i In laj
of , i in <i, lei ,

ble capital in the construction of a factory,
technical acquaintam i 'ess.
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MARKET REPORTS.

London. -The West [ndi.a Committi Circulak,

December 1. L914

69 i>

quota-

kooi i
i t< I

J

! Shi -J i bloi I.. I ''i per ft.

I v \ v.
quotations.

i . '•• Trinidad, 65 t" 6!i 6 per cwt. : «ii

Jamaica, no quotal ii ms
Cofi i i Jamaica, ii" quotal ions.
1

i W esl Indian, £24 10«. per ton.
1 .\ Fully Km.- no quotations; Floridas, no

tions; Wesl Indian Sea island, no quotations.
Fri it—No quotations.
Fustic - No quotations.
Ginger- Quiet.
Isinulass No quotations.
Hi * iv No quotations.
Li.mi Juice Raw, 2/3to2/!); concentrated, £30; Otto of

limes (hand-pressed), * t"'- 1
.

! -»ii> Nn quotations.
Ma. e !••/. ti. '_' 3 .

N mils- 4|rf.
t.i

:>|rf.

I'm s hi <
^ i i i . t .

I. iber Para, fine hard, 2/8|; fine soft, 2/l|;Castilloa, 1 !».

I: Jamaica, no quotations.

New York.— M.- rs. Gillespie Bros., A Co., July 24,

1914.

Ca< *" Caracas, llic tn 12c; Grenada, lie. to Ilia;
Trinidad, lljc. to life. ; Jamaica, tOc. tulle.

I i-nuts Jamaicaand Trinidad, selects $20-00 to $21-00;
culls, lin quotations.

Coffee Jamaica, 9Jc. t" I3ic. per lb.

Ginger—"Ac. tn 10c. per ft.

Goat Ski\~ Jamaica, 40c.
; intigua and Barbados, 43c. to

;
St. Tli as ami Si. Kitts, 40c. in 43c. per ft.

Grape Fruit- Jamaica, $1*75 to$2'50.
I.i-ii - 83-75 to 8450.
M u e— 45c. tn 53c. per Hi.

NUTMEOS I Ill's, 1 I ,v.

(>,: vm.ks Jamaica, 82-00 to 82-50.

Pimj sro :'':'-. per lb.

S u Centrifugals, 96", 326c. ; Muscovados, 89°, 2-88c;
Molasses, 89 . 261c, all duty paid.

Trinidad.— Messrs. Gordon, Grant •• < •.. December 21

1914.

Cacao Venezuelan, $14-80 tn $15-00 Trinidad, $14*25 ti

814-75.
m i

i in. 83c. pei Imperial gallon.
1

i \ , nezui Ian, I I ii-. per ft.

i . .-I mi
pei 100 Hi".

l)n \i. Nn quotations.
I'M.iN- 83-50 i»i 100 Hi.

Pi .
, Sw ii 88 50 per bag.

I . i
•

English 82-75 to >:; mi pei I"" IK

I fellow, 86-00; White 85-10 to $5-25 pei bag.
S ., —American crnshed, im quotations.

Barbados M James A. Lynch & Co., Ltd.,

Decembi i 12, L91 I, Messrs. T. s. Garraway *

Co., Deci ber 14, 191 1.

Arrowroo-i 84 00 to $4-25 pei 100 ft.

Cai m. 8850 to S10-00 per 100 Ik
\i i- sir, mi.

\\y\ 81-70 per LOO lb.

Manures Nitrate of soda, no quotations; Cacao manure,
848-00 to 85O-O0; Sulphate oi a tonia $78-00 to

$85-00 per ton.

H n lsses N i quotations.
Onions S275 to $3-50 per L90 ib.

Pi is, Split No quotations; Canada, $6-00.

Potatoes Nova Scotia, $2
-85 per 160 ft.

Hi i Ballam, 85 7-"> to 8605 per 190 lb.; Patna, no quota-
t i.nis: Rangoon, no quotations,

si bar American granulated, s.vnn
|,,i L<M> ft.

British Guiana. Messrs. Wieting a Richter, December

19, 1914; Messrs. Sandbach, Parker A- Co.,
December 18, 1914.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST [NDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print.

1 Nos. 2, 3, nd 1, in original pa] I 2d.;

Volumes [I, III, IV, V, VI, VII, VIII, 1 I [land Mil Price 2s. each; Post free 2s. 8d,

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

Volume XIV, Nos. I 2, and 3. No. 2 Containing Papers on (1) \ Stud} of the Results oi
x
.' « i r *. I

Experiments wit] :

u inducted at the Rotanic Station, Dominica, by H. A. Tern] I I.*'.,

F.L.S.; (2) The Tri-Tri' or West Indian White Bait in St. Vincent, b} W, V Sand F.l (3) £

ing for Control ol Ticks in Antigua, by P. T. Saunders, M.R.V.C.S New Cottons: Th

Development, b} - ' • >i 1 1 1 W. Mc.Connel; (5) Notes on Some I oi Some Live Stock in the West

Indies, by P. T. Saunders, M.R.V.C.S.; (6) Mai de Caderas, by P. T. Saunders, (7) A Note on the

Mc.Fadyean Staining Reaction for Anthrax Bacilli, by Major J. D. Holmes, M.A., D.Sc, M.R.V.C.S.;

(8) Some Observations on the Bacteria] Relationships of Certain Soils, with Special Reference to the

Contents of Organii Matter, b} EL A. Tempany, B.Sc.

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

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the' results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy five. Those mentioned in the following list arc still available; the rest are out ol print
Sl c \l; l\ln STRY. < rENER \l..

Seedling and other Canes at Barbados (7) and (22) Scale [nsects of the Lesser bitilles, Part I, ,

in 1900, No. 3, price 2d.; in 1901, No. L3; in L902. id.\ Part II., price 4d.

No. 19; in 1903, No. 26; in 1904. No. 32; price 4d. each. (17) General Treatment of Fungoid Pests. Price id.

Seedling Canes and Mammal Experiments at Barbados, (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1903-5, \ 40; in L904-6, No. 14; in L905-7, No. 49; tions. Price 2d.
in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6d. each. (54) Fungus Diseases of Cacao and Sanitation of Cacao

Seedling and other Canes in the Leeward Islands, Orchards. Price 4'/.

in 1900 I. No. L2; in L901-2, No. 20; in 1902-3, No. 27: (58)
Insect Pests of Cacao. Price Id.

price 2d. cadi: in ltm:;-4. No. :::;: in 1904-5, No. :'.9; in (60) Cotton Gins, Howl,, Erect and Work Them. Price 4d.

L905-6, No. 46; in 1906-7, No. 50; in 1907-8, No. 56; (61) The Grafting of Cacao. Price 4d.

price 4d. each, in 1908-9, No. 63; -,in 1909-10, No. 67; (65)
Hints for School Gardens, Fourth Edition.

price 6d. each. (69) Hints to Settlers in St. Lucia. Price 6d.
Maniiiial E\|ieriiiicnts with Sugar-cane in the Leeward Islands, (70) Coco-nut Cultivation in the West Indies. Price 6d.

m 1902 3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; (71) Insect Pests of the Lesser Antilles. Price Is. 3d.
in 19115 li. No. 47: m 1900-7. No. 51; in 19H7 -K, No. 57; (72) Lime Cultivation in the West Indies. Price 9d.
in 1908-9, No. 64; in 1909-10, No. 68; price 4d. each. (73) Root Borers and other Grubs in West Indian Soil*

Sugar-cane Experiments in the Leeward Islands, Price 6d.

in 1910-11; in 1911-12; in 1912-13, price Is. each. (74) Cotton Cultivation in the West Indies. Trice 9d.

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

Price, 6d.

(70) Indian Corn. Price 4i/.

(77) Erysipelas and Hoose. Price 2d.

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

marked id. and for Nos. 73 and 75; \$d. for Nos. 40, 44, 49,59, 62", 63, 67,69 and 74. Postage for No. 71, id.

and for No. 72, 2d.

The ' AGRICULTURAL NEWS ': A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence and from progress m.l

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 l>y 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— I 'rice 4s. each—
Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes can no longer lie supplied

complete. The scale of charges for Advertisements may be obtained on application to the Agents. A applications fir

opies 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. Dulatj & Co., 37, Soho Square, W. St. Vincent: Mr. J. 1 >. BoNADIE, 'Times' ( Irtice.

West India Committee, 17, Seething Lane. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Bar>>ados: AdvocateCo. Ltd., Broad Street, Bridgetown. Dominica: Mr. J. R. H. BitfpGEWATER, Roseau.

Jamaica: The Educational Supply Company, 16, King Montserrat: Mr. W. Robson, Botanic Station.

Street, Kingston. Antigua: Mr. S. 1). Malone, St. John's.

British Guiana: The 'DailyChroniclb' Office, Georgetown. St Kitts: Tiik Bible and Book Supply Agency, Basseterre.
Trinidad: Messrs: Muib-Marshall <fc Co., Port-of-Spain. Nevis: Messrs. Eowell, Bros:, Charlestown.

Tobago: Mr. C. L. Plagemann, Scarborough.
Grenada: Messrs. Tiuos. Lwvi.or & Co., St. George.
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THE BEST MANURES FOR COLONIAL USE
IRE

Ollendorff's Dissolved Peruvian Guano— Fo •

sugar-cane and general v.

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphosphates, (high grades;.

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

i Tl i U ICAL AGENTS OB DIRECT Tl i

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

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

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

MACMILLAN'S WORKS ON TROPICAL
AGRICULTURE.

Cocoa. By Dr. C. J. J. \\ N
' Hall, Chicl oi the Botanical Laboratories, Buitenzorg, Java. Wiih Illustrations. Svo.

* Dr. van Hall intends his book to plaj a supplementary pari in the educ: f the cocoa-planter, supplying the

iuforiuation which is nol to Lie acquired I13 practical work in the Held.

The Coco-Nut. By Kh\\ in Kimiiwi Cwpelakd, Profess F Plant Physiology and Dean ol the C Agri-

culture, University ol the Philippines. With Illustrations, !>vo.

* The aim of thi^ book is to give the knowledge and advice which \\ .11 qualify .-i
|
erson i"i the practice ol coco-nut raising.

The Diseases of Tropical Plants. B} Melville Thurston Cook, Ph. D., Professor, ol Plant Pathol

[{utgers College, former]} t liief of the Department of Plant Pathology to* the liepublic of Cuba, Must

^\... .

v
~. 6d. net.

/ /,. . • The demand For the vegetable products ol the tropics, such as cotton, rubber, cocoa, etc., has

,; nnously, and the 1 k has been written with a view to help the planters 111 their struggle with new md ad

conditions . . . The illustrat ions are abundant and instructive, and the ' k will doubtless be of great valui to I In igrieulturist

in' the tropics."

Sylviculture in the Tropics. By A. V. Broux, Commander ol the Imperial Ottoman Order of the

Osmania, formerly of the Indian Ko 1

ice, later Conservator ol purest^ Ceylon. Illustrated, 8vo. 8s. Gd. net.

liulletin ol the Imperial Imtituti "Tin book should provi •: imu'li valui foresters and botanists in the tropics."

Spices. By Him'. N". I.'' uj C.M.G., F.R.8. Illustrated. Svo. t»s. (id.

I \irtd fe'i:i./.i>m/s(
'

"Fascii ! reading ii well as valuable information for tho ^1 in

I,, M, l!i,l ,y, work.'

MACMILLAN & CO., LTD., LONDON.
! ished b\ M 1 Itidlej 's wor'

Af/ricultwral R rl I I I
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West Indian Exhibits at the

Imperial Institute.

*$\ ~^$jt II E various committees, and the local Depart-

>^V- iOLrnents of Agriculture in the West Indies have

(^fKJ!j r% \'iif some years now displayed great interest

anil energy in connexion with tin- representation

of their several colonies al periodical exhibitions.

A West Indian Court is now a regular featureofthe

Canadian National Exhibition held each year al

Toronto; the same can be said as regards the Royal

Agricultural Show in England, which has recently

extended its scope to include the Tropics; and the

circumstance holds good also in the case of the Tropical

Exhibitions, which are from time to timi

arid elsewhere.

l] in Li

The West [ndian exhibits, contained in the Colo-

nial collections at the Imperial Institute in London,

occupy a rather different status from those which are

tn be seen at ordinary commercial exhibitions. The

possibility that this may not be fully underst I in

the West Indies may explain why, in some respects,

these colonies allow themselves to be but poorly

represented. Even for economical reasons, proper

representation in England of West [ndian p >s-iliil-

ities is eminently desirable, lint, in the case of

the Colonial collections at the Imperial Institute,

there are other aspects which point still more

clearly to the importance of comprehensive representa-
tion. The exhibition galleries are not museums in the

popular sense of the term. The specimens are in

charge of technical superintendents, who ate on the

spot to answer formal enquiries concerning Colonial

produce. These officers are in a position to place

visitors in touch with the producers, and they are also

able to refer enquirers to the manufacturers. The

exhibits are therefore in no way mere ornaments, but

are intended to arouse actual interest in the resources

of the various colonies, by having their products on

exhibition as far as possible in bulk. Very often too,

specimens, particularly material like seeds, waxes, and

gums, are of value in the identification of recenth

received samples of the same kind; hence exhibits of

the relatively minor products, of perhaps but trifling

commercial interest locally, are technically valuable in

London. In this small but useful way one colons can

help another.

During the past year or two there has been

a general trend toward utilizing more fully the poten-
tial interests of collect tons for educational purposes.
In the museums and botanical gardens ofthe United

Kingdom a system of guides has been established,
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who endeavour to conducl parti.- of visitors

through such institutions, and make observations

on the various point'- of interest, in short, explain

things. This idea is soon to be adopted al the Lmper-
ial Institute; bul it "ill be applied in a different and,

it is believed, a better way. All the lecturing will

he done before the visitors proceed to examine the

'Collections. This is preferable to the former method

for at least two reasons. First, i1 is easier to discuss

a subject i cisely under the conditions of a lecture

room than while moving from point to point; secondly,

visiters are mentally prepared by this method to take

an intelligent interest in the specimens. It maj be

added that the Imperial Institute has been able to

secure an officer, eminently fitted as a traveller and as

an educationist, to undertake this work, which will

be principally dene in connexion with the London

Count) Council and their schools throughout London

and the neighbourhood.

These points should appeal to the West Indies,

and help to show the value of a comprehensive
and up-to-date exhibit. lint there is still another way
in which the educational value of the galleries comes

out. Occasionally, merely as the result of an enquiry
1>\ a casual visitor, a very important investigation

arises which may, indirectly at least, be the means of

•-considerable development both at home and abroad.

Lastly, there is the Imperial aspect. It would seem

unnecessary to say much in this connexion, but it may
be pointed out that a permanent display of colonial

produce in London helps appreciably to maintain

mutual interests and sympathy between the Mother

Country and the Colonies. Politically, therefore, it is

desirabl" tor each Colony to do as much a- it em to

show to the British public what it produces.

Leaving these general considerations, we may
turn now to a brief description of the West. Indian

: section as it is at present. It must be understood that

its own equipment rests with each Colony, both

financially and as regards the number of exhibits, but

the amount ofspace occupied is naturally limited by
the size of the building, and the relative importance of

each group of colonies. In the West Indian section.

British Guiana now presents the most exemplary

display. This is largelj die to the combined efforts ot

the Local Permanent Exhibition Committee and the

Department of Science and Agriculture, supported by
the enterprise of the British Guiana Government.

'The first thine which strikes one is the prominence

gjven to the most important industries. In the middle

ion is a handsome case, constructed of

British Guiana crabwood, containing specimens of

sugar and sugar products. The specimens are in bulk;
tor instance. Demerara sugar is exhibited in half-barrels

of longitudinal section. The enquiring visitor likes to

see things 111 bulk, he wants to be able to handle

a specimen, whether it be
sugar, rubber, rice, or cot ton.

and, if possible, to be able to take away a small

quantity with him. This question of specimens in

bulk is thereforeol general importance, though here

again the factor of limited space comes in. Ag
one side of the wall in this section ate cases con-

taining specimens of balata, rice, and rubber < >n

the opposite side of the section is a collection of

minerals, principally auriferous rocks repn senting the

gold industry, a collection of great interest, well classi-

fied and displayed. < >n the walls, above, are to be si i n

diagrams on a largi scale showing the relative impor-
tance of the various industries, and space is reserved

tor extending the diagrams in future years. Below

these is a la ree map of the Colony, designed to indicate

the areas under the different crops, and to display other

features of economic interest, as for instance, tlie aurif-

erous areas and the forest land. The construction of

the cases from local hirdvv I is a noteworthy feature.

This is made more prominent by the presence oi two

screens constructed of the same material. Specimens
are also to be seen of other kinds of timber for which

British Guiana is noted. Taken as a whole, the

exhibit is attractive and representative. Considerable

space is rightly devoted to fibres and cotton.

The adjoining section, and the one next in impor-

tance, belongs to Jamaica and Trinidad. It is under-

stood that the Government of Jamaica has decided to

follow British Guiana in the matter of increased

expenditure on itsdisplaj of exhibits in these galleries.

Thus the Jamaica section maj be considered to be

under re-arrangement, and. In a more limited sense,

the same tnav be said of the other West Indian sections.

In a general way there is considerable scope for impro^ e-

meut. The exhibits of Trinidad sugar, and even of cacao.

the chief industry, are verj inadequate. But in the

case of both Trinidad and Jamaica then- is an extensive

exhibit of minor products which, as has already been

pointed out, is of considerable educational value owing
to its local nature. It would be useful to represent
Jamaica's principal industry bj models of local I \ grown
bananas, as has been done In the Fiji section.

The Windward and Leeward Islands share half

a section. Tins section is under re-arrangement, and

there appears to be some room for this. It seems

misleading for instance, tor the Virgin [slands a
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Leeward Island Presidency be represented in

;i Windward [sland case. The particular exhibit to

which reference is here made is thai of cotton. The

exhibits of Sea [sland cotton appear as a whole to

food, especially the St. Lvitts samples.

Commerciallj and educationally it is of the

gri
itest importance thai there should be in the islands'

exhibitsa proper representation ofdeveloping industries.

One would like to see a much larger displaj of lime

products from Dominica, because the inadequate repre-

sentation of thai island's citrus industries leads to an

incorrect estimate of its position in this respect.

A better representation of the products of the bay
tree from Montserrat, where tin-- cultivation is likely

to assume important dimensions, is desirable. Hut

one Iris to remember the attendant difficulties in these

matters. Perishable samples of fruit products are not

easj to preserve in good condition, or to display where

space is very limited: and the exhibition authorities

rind difficulty in constant!) renewing samples of

produce which often quickly assume an industrial

status. Some useful representation of perishable
articles, like fruit, might well be made, as has been

suggested above with regard to Jamaica bananas, by
means of models. One thing is very certain, and that

is that the smaller colonies might utilize better the

wall space in the same manner as British Guiana has

done. This would he a convenient and inexpensive

way of demonstrating, by graphical methods, many of

the new hues of development. With regard to citric

products, more adequate exhibits should be presented

by islands, such as St. Lucia and < 'arriacou, where the

Inn industry is being energetically developed. It

must be remembered that most of the West Indian

lime products come to England, and are in great
demand in English manufactures, particularly in calico

printing.

By devoting more attention to the matters out-

lined above, the West Indian section at the Imperial
Institute might be made a very valuable centre of

information. On the section being brought before

tin' public by means of the press, which should

undoubtedly assist in Imperial matters of this

kind, the number of enquiries would increase, and in

a general way greater interest in the West Indies

would be stimulated in London. Considering the.

di elopment of co-operative movements in tin- West

Indies, it would seem appropriate to exhibit models of

factories or appliances connected with the industries of

importance. The main idea is that the exhibits must

lie attractive, instructive, and up to date. Originality

pays. Those who visited tin- recenl International

Exhibition lasl June will remember the stands al winch

two |:n|\ operators wen making cakes from St. Vlncenl

arrowroot; tins was suggestive of enterprise and orgin-

ality. Similar efforl on an educational, rather than on

a purely advertising basis, is what is needed in the

West Indian section at the Imperial Institute.

PROSPECTS OF THE SUGAR INDUSTRY
IN ST. LUCIA.

The following report, submitted to the Acting
Administrator of St. Lucia, by Mr. A. J. Brooks, the

Acting Agricultural Superintendent, and forwarded to

the Imperial (' rissioner of Agriculture, will doubt-
less be of general interest,:—

Speaking generally, the sugar-cane cultivation in this

island is at the present moment in a flourishing condition.
A certain amount of anxiety was felt in Vieuxfort district

a short time ago, due to the continued drought; heavy rains

have now fallen, and there is every prospect of a good crop
in April.

I estimate our total crop lor the coming season to he as

follows; Sugar -vacuum pan, 5,000 tons: muscovado, L50

tons; molasses and syrup, 200,000 gallons. Not more than

8,000 gallons is likely to be exported, as the bulk is used

locally in the man ii fact are of rum, and the feeding of estate

cattle.

The area available for the cultivation of the sugar cane
in St. Lucia is about 6,000 acres, i.e.—
Dauphin Quarter Kill acres.

Demiery and Praslin 1,000 „
Micoud (Troumassie and Canelles) 300 „
Vieuxfort 1,500 „
Laborie 100 „
Choiseul (Balembouche and River I)oree) 400 ,,

Soufriere to and including Canaries 250 „
Coast lands from Canaries to Roseau I 50 „
Roseau and Cul-de-Sac 2,000 „
Castries to Gros Islet 200

6,000 acres.

This estimate includes the liest lands; but since 1883-4
cane has ceased to lie grown on a good ileal of this area, and
the machinery in many cases has been sold. Since 1884 the

market has been such that only the Central Factories with
their up-to-date machinery and improved methods have been
able to withstand the great drop in prices. The drop brought
about the ruin of almost every muscovado sugar planter in

tic island; and their factories have been allowed to crumble

away. Owing to these circumstances, it would not be safe

to rely upon more than f,000 acres for sugar, out of th(

Ii,
OlHi mentioned.

With an improved market, it is quite possible that this

area could lie quickly brought into cultivation, and from this

an average crop of 8,000 tons could reasonably lie expected.
It may lie of some service to record the fact that in the

year 1875 St. Lucia produced 13,300 hogsheads of sugar,

2,473 puncl ns of molasses, and 36 puncheons oi rum; and
this was at a time when imperfect mills were used. Losing

anything from 1 ."i to •_'(» per cent.
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CO'ii. I Bj Dr. C. J. J. van Hall, Director of the

Institute for Planl Diseases and Cultures, Buitenzorg, Java.

Macmill'in .( Co., London and New York. Price 1 Is. net.

The intimati acquaintance of Dr. van Hall with the

cultivation o i n various parts of the world, notably in

Surinam ami in Java, coupled within- wide knowledge of

;[ agriculti re, nas enabled bim to produce a remarkably
sound and inten iok, full of valuable information from— r in cover.

The keynoti ol the 1 k is struck in the opening words

prefaci [n writing this hand-1 k I have done my
to make it practical:' and it is practical in the best

i.t the word; practical in that it embraces what is

best in regard to the scientific as well as the operative
and commercial aspects of the work. The needs of those

actuallj engaged in the production of cacao are ken!

closely in mind, while thi assistance that i- afforded them

by scientific workers and investigators is carefully shown

throughout.
The author uses the word cocoa, but in the publications

of tliis Department it is preferred, when referring to the tree,

and t" the raw material of commerce, to express it as

cacao, thereby adhering to t lie name by which Cortez

originally described the tree. The concise history of

cacao given in the opening chapter is instructive. It

deals briefly with the early history of the plant and

of the use nt it- seeds, tracing their introduction into

Europe and the growth of their use there: the part

played by the variou- Central American and West Indian

countries in its production is outlined, and it is interest

ing to note how soon Trinidad became identified with

the industry of cacao production. Not the least instructive

oi the historical introduction is that which shows the

present position of the world's trade: the recenl rapid
increase in the use ol the article; and tl untries

from which supplies arc derived. A striking feature is the

rapid rise of the trade in this commodity in various

countrii of which have only given attention to it

during comparativelj recent years.

In dealing with the chemistry of cacao and cacao soils

(('hap. Ill), the antlmi' intimates how little importance can

tached to the chemical analysis oi the soil as affording
indications concerning the manures that may be profitably

employed, and later he emphasizes the usefulness of properly
conducted field experiments to determine this question. In

doing so he points out (Chap. IV) that this work
falls upon Agricultural Di ats and Experiment Stations

rather than upon the individual planter, and he proceeds to

lay down a f. w golden ml.- !<•, the guidance ..I the worker,

followed by -' for experiments in detail. The

experiments conducted in this connexion in the West Indie-,

particularly in Dominica and Grenada, receive careful con

•sideration.

\- regards the chemistrj of, the cacao bean, the work of

on -nil remains the standard, and is quoted at some

length. The information aval tble ing the changes

that occur during the fermentation and curing of the bi

mcisely stated, reference being made to the work ol

Sack. dice, and Dorssen; but it is pointed out thai
:

i more work requires to b lo our knowledge in

this direction ci garded as reasonably complete.
The remarks on the botanical characteristics of the

cacao plant are valuable and suggestive, particularly th

relating to the nature of the flower cluster, the struct

the flower, mil it- mode of pollination. It is important
t te thai e\ idence is

|

Iu< i d on the authority oi

Dr. von Faber to show that the cacao flower, instead il

being insect pollinated, is self pollinated, and thai the pollen

falling from I bloss s maj settle on the pi-til- of

flowers on neighbouring trees, and effect cross-fertilization.

That cross-fertilization does take place i- supported by

fact, observed in Venezuela, thai the progeny ol Forastero

types of cacao, planted amongst Criollo tree-, show i

of alteration of type, traceable to the crossing ol the Forastero

by the Criollo: the same facts liavi bserved in Java,
and are supported by the author's observations in that

country.
The author take- the welcomi i iurse of simplifying the

classification of the varieties ol c He recognizes I

main types, Criollo and Forastero, the former of which

consists mainly of local forms, but with one sub-variety,

namelj the Java Porcelaine. The Forastero group he

subdivides into four, namely Ango leamor, ^melonda
and Calabacillo, with their respective local forms. The
characters of these are carefully described, ami will afford

interesting information for many oi oui readers.

In dealing with the cultivation of cacao the writer is

most sound and interesting. Drawing on i large experience
he recognizes that the art mnsl learned by careful

practice, and that many local methods, though possibly

imperfect, have much to commend them, and make- the

significant remark that "an rnmi aoney has

been lost, and i- -'ill being lost, by men without local

experience who want to improve on the old fashioned way at

once, or whoadi.pi in the Tropics, without thorough experi
incut, methods used in temperate clima

A careful study is made in the 1 k of the establish^

of plantations, including the clearing and preparation ol the

laud, the raising and planting of the tree-, appropriate drain-

ing, and the use ol wind-belts and -hade lice-. The informa-

tion given is based upon wide knowledge and experience, and

will well repay careful study. Fixed rules cannot he laid

down to guide the planter, who must lay a foundation of good
i d knowledge, and then be guided by experiem -

.

The remark (pp. 101-3) that cacao uia\ be considered

as a plant which is not very particular about drainage,

although coupled with the advice to p.\ careful attention to

this matter, strike, one as strange, and one is led tO enquire
whether a great deal may not depend on the movemei
the subsoil water: a tree may possibly tolerate the presence
of water that i- moving, even it moving slowly, but may
suffer when the water is stagnant. It would seem that

instances where trees are growing fairly, though apparently

I

i i\ drained, are d< sen ing oi further investigation, for they

may throw light on problems concerning root iction ind

drainage.
The curious tolerance oi -alt. observed in Surinam in

the case of ca ao trees that have grown in salt-containing
-oil from the beginning, is both interesting and instructive^

The author make- many references to the debated i

lion of cultivating cacao without permanent -hade, and
state- that the waj in which the plant i- cultivated in

Grenada without -hade is instructive, and gives the kej
the puzzle: hi rs that the influence ol the -hade trees
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is effected rather on the soil than i

fees, and thai

the shading of the soil is the mos1 ii portanl function oi the

shade trees, the soil thereb) being maintained in tilth;

that without shade trees more attention has id to

operations of tilling idma [t ma) ierha]

ted thai tl icti oi oi the shade the

soil may also assisl in dn .- it, thus enabling cacao to

grow in heavier and wetter soils than would otherwise be

possible. The whole subjecl ma) w< I receive re >ved

ration on the pari of plantei
- have 1 liese i

•<
i

- efore

their mind.

The sensitiveness "i the caca tree to wind is well

recognized, and the use oi trees as wind-breaks and shelter

belts is discussed: the value of man) different kinds of trees is

mentioned, reference being made to the possible use of

forms of rubber-producing trees in this connexion.

Mattel • ' lal ing to the fermentfi

are deall with at considerable length, md the \ iri >us methods
in vogue in differenl countries are carefully described in a

manner conveying most useful information. Knowledge con-

ning the changes taking place in the processof fermenta-

tion is summarized and brought up to date in a clear and

intelligent manner, thoughil i- evident that from a chemical

point of vii w, much work still remains to be d to compli t<

our knowledge of this subject. Seeing thai the effect of

fermentation is best judged by the users of cacao, ii may be

regarded as a matter of reproach that the large and wealthy
firms connected with the manufactun of cocoa and chocolate

have done so little to investigate the question of fermentation,
and tn provide information as to their requirements for

guidance of planters, who are governed in their methods of

production b) the demands oi the users. Free exchange oi

ideas between the users and the producers would lead to

improvement in the qualitj of cacao produced in many
districts.

Agood account is given of the systems of drying in vogue
in all the principal cacao-growing countries, and, in connexion
with drying, valid reasons are put forward forthe practice of

claying in certain circumstances, while it is recognized that

this practice is unnecessary in others, and is open to abuse.

As may be expected, the chapter on diseases ami enemies

of cacao is an exceedingly good one. It deals with those thai

are known in all the various cacao growing counl ries: i useful

table- classifying the diseases and enemies, based cm the parts
of the tree attacked, will prove of service to the planter in

enabling him t<> determine, in an) giv< d case, the cause oi tin-

trouble he may have to deal with, and thus enable him to

employ the appropriate remedy.

The life-histories, effects on tin tree, and the precautions
to be taken to control pests and diseases are dealt with in

a clear straightforward manner. While abundant informa-

tion i> given, there i> no attempt to overload the work with

a mass of scientific detail: the requirements of the planter
have been carefully kepi before the writer, and he has

succeeded in arranging the available knowledge and infor-

mation ina manner thai will prove of real service to the

to grower.

A very important pari oi the i Ii is that which deals in

some detail with the methods of cacao growing in each of the

several countries when- this commodity is produced. This is

remarkably interesting and instructivereading; for the infor-

mation, though given tersely, is ven complete, and throws

light on the conditions of soil and climate of the varieties

cultivated, the manner in which tin workisdone, the vari

pests and diseases met with in each i nuntry, together with the

extent of the trade and its progress. This important section

occupies about one-third of the 1 k, and forms a valuable

vorl oi reference which will be appreciated by caca
the world over.

Full considers ii given to tl 'I
mu\ the Lesser Antilles. In connexion with thi latti

deal oi attention is given to the circumstanci oi Gi

on ace i oi i be cultivation being i arrii d

it the use of shade trees; while, i nay
from the author', intimate acquaintance with these countries,

very interesting accounts are given of th ind str) in Surinam
and in Java.

West Indian readers will find much that is instructi i

the accounts of the industry as carried on in the large

ducing countries, such a, Ecuador, Venezuela, I,

St. Thome, and the Gold Coast, and. while noting the pro

gress of these countries, will form a cleai ippi
of their ov, n position in I he cacao world.

A chapter on the c iei :acao describes the
characteristic of the ketab] produced

country, and the methods by which the)
•

!
-

commercially; .this forms a valuable compendium of infor-

mal ion. Following this i ion d to the ma
with another on the market prices of differenl sorts of

- with a table showing tic- production of various

countries for tic- five years 1908-12, and the consump-
tion in the various importing countries forth inn eriod.

This chapter is a mine of information.

The final chapter deals briefly with the cocoa .1

chocolate industry, showing in outline how on,,;, i choco
lati are made, and the extent nf the industry in various

countries. In this latter connexion it is important to

changes that have taken place in the industry, and to

recognize the greal relative advance made by the United

Stales, Germany, Holland, and Switzerland.

The attention of everyone interested in th pi

of and trade in cacao ma) be cordially directed to this work.
It is replete with information of a practical charai i

may be taken as the most complete general account <i the

subjecl that has yel appeared.

The Balata Industry in British Guiana. -

According to the correspondent of the India Ruhher World,
Deci mber 1, 1914, the balata industry has been somewhat de-

pre eil from the effects of the war. The season is practically
now over, and although from a producing point of vie'B tl h IS

I n fairly good, from a selling point it has been somewh I

appointing, ow fog to the unsettling of the markets as at

the \\m-. During the last two months, however, tin-

has somewhat improved, ami fairly heav) shipment
' n made.

Several years of drought have combined to depress he

industry, but with improved weathei - inditions this season,
the producers hoped to recoup the losses sustain* I in

recent years, limine; which the industr) has passed thr iugh
a ver) trying period. The effect of the war on the n

lias ver) min h lessened this expectation.
The war has had also another depressing effect i he

industry, because it has caused the post] -meut of the

project of the railway into the interior lands of the Colony.
The improvement of communications with the interior must,

be an important factor in tin- successful prosecution of the

balata industry. The postponement of this railway
can onl) be temporary however, and thedemandfor balata

will doubth 3S lie much increased before verj
i

The balata export from British Guiana fo: p to

September 23 was 883,392 He. as compared with 829,157 lb.

for the corresponding period last year. Ibid it in- been '

•

-hown by shippers in i be face oi « a

exports might very probably have reached a record figure.
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COTTON.

WEST INDIAN COTTON.
Messrs. WolsteDholrae and Holland, ol Liverpi

i as follows, under dal December II. 1914, with

ace to the sales of West Indian Sea Island

cotton:—
Since our las) report about 30 bags of new crop West

Indian Sea Island cotton have bi Id at lid., with

I

Tli. report of Messrs, Henry W. Frosl & Co., on

Sea Island cotton in the Southern Slates, for the week
ended I

>• a a bet 19, is as follows:—
There 1ms been no change to advise in the market this

Week. The receipts were 563 bales, but consisted largely of

crop lots, against 799 bales lasl year. The demand cot

tinues for the offerings ol Extra Pine, with only a limited

demand for the ether grades, Fine and Fully Fine. The
sales are reported as 224 bales, including a crop lot of

45 bales. Factors are refusing to lower their prices for the

odd bags, and can only repeal last quotations. The crop
h.ts continue to be held much above the views of buyers.

\\ e quote viz:—
Extra Fine 23c.= 13J<f., c.i.f. & 5 per cent.

Fully Fine 20c. to 21c. = 12d tnl-.'W.. ,. ,. ,. „
Fine L8c. = llrf. „ ,, „ „

Fine off in colour lTe. = \n\ t !. ,, ., ,,

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester and Havre, up to December 19, 1914, were

")(). ('.:>:! and nil bales, respective!}

COTTON-GROWING COMPETITION IN

ST. VINCENT.
The subjoined report on the results of the com-

petitinn in Sea Island cotton growing tor small holders

in St. Vincent, in L914, has Ween submitted bj Mr.

\Y. N. Sands, ill. Agricultural Superintendent, to His

II .in tin- Administrator, and forwarded by him to

ihe [mpenal ( 'omiiiissioiii-r of Agricultun- for the West
hides.

This report shows that prizes of the total value of

Sli2'0n were awarded to the eleven most successful

competitors. The Imperial ( Commissioner has expressed
In- intention to award also the Diploma of .Merit of the

Imperial Departmi nl to each of these prize winners:

1 have the honour to submit the following report on

the Cotton-Growing Competition for prizes, held at Clare

Valley Questelles and Linley Vallej estates for the 1914 15

m.

The competition was conducted on similar lines to

that held in Last season, and had for its object the encourage-
ment of the cultivation of Sea Island cotton in the most

improved manner.

Owing to various circumstances the competition was more

limited in its i

: than last season, and was confined to

the Leeward estates above named. However, these are

i i!,.n i- e\> ultivated

[n the month of Octobei the plots entered for competi
lion were inspected and reported on bj the Assistant

Agricultural Superintendent, and during November they
were finally judged b} me.

As in the previo . there were two classes ii.

« lii.h the small holders could compete.
Class 1: For the best Sea Ulan. I cotton cultivati I

not less than 1 acre on a small holding over 5, but not

ding 10 acres.

Class II For the best Sea Island cotton cultivation ol

not less than .', aere on a small holding not exceeding 5 acres.

There wen twenty-Seven entries, eighteen in Class I and
nine in Class 1 1.

In judging the plots, particular attention was given to

the following points: Banks formation of and tillage;

cleanliness of cultivation; thinni ng and staking oi

plants; evidence of manuring with pen manure, green dress

ing, or compost; formation and upkeep of drains; nature ol

intercropping methods; condition of plants in respect of
pi

and diseases; general conditi E ci

It was wn gratifying to observe that the lessons of

last season had been well learnt in most cases, for not only
did the plots entered for competition obtain a much higher

average percentage of marks, but the beneficial influence of

the advice and instruction given last season was to be seen

in the improved condition of the cultivation in general.
T recommend that the following awards be made:

CLARE \ VLLEY QUESTELLES.
CLASS I.

J. Samuel
t'has. Thomas
Thos. -lack
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ABSTRACTS OF INTERNATIONAL CON-
GRESS PAPERS, 1914.

The following abstracts of papers on rubber, cacao,

and maize, read al the International Congress of

Agriculture, London, L914, have been forwarded bj

Mr. \V. R. Dunlop for the benefit of readers of bhe

Agricultural X< ws:

CEARA RUBBER CULTIVATION AND MANl
FACTURE IS' SOUTHERN 1\1>IA. Bj R. D. Anstead.

The writer states thai this rubbercanbe grown profit-

ibly in liill districts at elevations of 800 to 5,000 feet, with

l rainfall oi 50 to 80 inches where Hevea will uol grow at

i profit.
Best planting 15 x 15 feet. Subsequent thinning

,n,l removal of weak trees accessary. It is inadvisable to tap

ore the trees are five to six years old. The best method

.,_ ilation is with hot water in a dark room. A- regards

.fits, during 1913 in Southern [ndia, when rubber prices

extremely low, a profit of lnj,,/. per lb. was made.

CASTILLOA RUBBER TREES IN MEXICO. Bj

Ashmore Russan.

Tin- writer, who has a wide practical experience with

3 cultivation, was unable to say much in favour of < lastilloa

rubber, but he made several instructive observations, particu-

larly in connexion with tapping. Hevea requires delicate

treatment in this operation, but large gashes have to be made

in the Castilloa tree. Hence the refined tapping tools used

for Hevea are useless for < lastilloa. ' me advantage attendant

on Castilloa cultivation lies in the fact that the trees require

ping bul twice a year, compared with Km to 200 times

, year in the case of Hevea. Hence where labour is scarce,

other things being equal, Castilloa would seem to be the

ire desirable tree to grow. But the writer admitted the

• id falling off in yield of Castilloa latex, and on this

ground he considered further planting of this tree inadvis-

able, especially in view of Hevea competition.

ANIMAL PESTS OF THE HEVEA RUBBER
TREE. By E. E. Green.

In this paper the author makes a reference to slugs,

which may be of interest in the West Indies. He states

that the West Indian slug, which has similar habits to the

Ceylon species, might be controlled by girdling the base of

trees with coco-nnt fibre steeped in coal tar—not cotton wool—
.i< suggested by Professor Newman. The object of the tar is

•o disguise the smell of the host plant which is the stimulus

i attraction. It is well to keep t lie base of the trees free

from trash, etc., and to sprinkle cinders around them.

the nece itj oi pure research in tropical agriculture: "The

experimenter should uol permit himself to I"- deterred by
the criticism that Ids tapping problem i- "purelj acadi

Our knowledge of rubber tapping would have been in

hi,, re i
I stage t'. day, had Expi rimenl Station

| ic Gardens restricted their tapping experiments to

"purelj academic" problems during the last ten years.'

THE GOLD COA ST CACAO INDUSTR )\ By the

I lirector ol Agricull tire,
( lold ( loa I

It is due to the climate, more than to the soil, thai the

Gold Coast is pre-eminently a cacao-growing itry. Ch<

rainfall is not excessive, bul the humidity is high owii

the wealth of vegetation. In fact the rainfall is actually
lower than in anj othei ci growing country, and a reduc

ion in the humiditj would be followed bj disa trous

consequences. The natives are not fully alive to the

seriousness of the position, as lie' destrUCti .f forest in

making new clearings is being somewhat ruthlessly undei

taken all over the country, and a Bill, recently introduced by
the Government, for the regulation and preservation of the

forests, i- being rigorouslj opposed by the native owners ol

the land.

The writer makes reference to the spontaneously pro-

duced hybrid variety of Gold Coasl earn,,, which has been

called 'Cundeamor' because of its external resemblai

.i Ceylon type of that name. This varietj is prolific, and

produces very much larger beans, which have been pronounced
,it superior quality. This variety is being largely sought
after by the natives.

The author regards the disease and pests menace as

most serious.

From the communication sent to the Congress on

Variability in Plantation Rubber, ii would seem that the

most important factor wilder control is rate, of cure, that is

the working of the rubber in the estate factory, after coagula-
tion. Varying degrees of grinding, for instance, in making

srepe rubber, leads to variability in strength. The North

British Rubber Company's experl stated that hi- firm

preferred plain sheet rubber, but Dr. Sehidrowitz thought
'that was because that firm with its technological department

able to select the best. He thought there was more

ibility in sheet than in crSpe. Unanimous agreement
was expressed as regards the necessity of co-operative,
reseai :h between manufacturers and growers.

In connexion with Mr. J. limit Davy's paper on the

Production of Maize, with special reference to South Africa.,

an interesting idea maybe alluded to. The South African

Government have adopted a system of supplying official

samples representing the various grades of corn (registered)

exported from the Union. Various commercial and technical

institutions at trade centres are supplied with these repre-

sentative samples, and intending buyers can rely upon
them in coining to a decision as to what they wish to

purchase. These sample- can be -ecu, for example, at the

Imp. rial Institute, London, in the South African Section.

In his paper on the Principles of Hevea Tapping,
Mr. T. Petch made the following mendable observation on

STOCKS FOR FRUIT TREES.
An interesting and instructive article in the

Monthly Bulletin of the California State Commission
of Horticulture, for November last, was entitled Stocks

for Fruit Trees, by U. P. Hedrick, of the Agricultural

Experiment Station, Geneva, New York.

The article is briefly summarized it) a paragraph
which is quoted herewith.

The future of fruit culture is bound up with the nature

of the stock. The stock modifies the stature of plants; suits

them to the soil and to the climate; influences fruitfulness;

changes the time ,,f maturity, size, colour, and flavour of the

fruits; and affects the length of life of the trees. The stock,

too, is influenced by the scion. The method of growing the

Stock, whether from cuttings or from seeds, is important.
The effects of the stock on the scion, appreciable though they

are, do not Change the identity of a variety, and are not

heritable. If these arguments are well taken we can "illy

conclude that fruit growers and nurserymen must give the

question of stocks much more careful thought, to the end, I

am sure, that we shall thus secure more fruitful orchards.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial inthis number deals with the Wesi
Indian exhibits al the Imperial Institute, giving some

iption nl them, and pointing oul their educational

and commercial value.

On page 2<i there will lie found a review of van

Hall's excellent book on cacao, which has recentl} been

published.

Under the heading Cottqp, we publish a report on

the cotton-growing competition in St. Vincent, which

contains a list of prize w inners.

The Insect Notes in this number give an account

of the use lit cyanide of potassium in trees as an

insecticide, and shows the injur) lone to trees b\ this

means.

The Students < torner page presents the remainder
of the questions set in the recent examinations in

connexion with the Reading Courses in Practical

Agi icull tire.

The Fungus Notes, on pagi 30, give a review of

tin- information concerning the diseases of cacao and

nuts, contained in the books on these subjects
reviewed in the present number (p. 20) and in the

bi r (p. 5 i oft he A</r!cultu ral Nt ins

Personal Notes.

The importance of scientific veterinary work is

generally recognized in progressive agricultural commu-
nities. Li is gratifying to note thai the Government
of St. Kitt- has realized this, and has taken steps to

provide tl I with a skilled veterinarian. In

conjunction with proprietors of certain estates there,

who have guaranteed to contribute a certain propor-
the Gover nt lias arranged to provide the

necessary salan "I' a Veterinary Surgeon Mr. J.

Lionel Shannon, D.V.M., has been appointed to this

posl ofGovernmenl Veterinary Surgeon in St. Kitts,
and In- is leaving Barbados shortly to take up the

appointmi nt

Mr. E. M. Peterkin I-'iim Field Assistant on the

staff o thi Department of Agriculture of Barbados, has

resigned that position to accept an appointment as

Agricultural Instructor under the Department of Science
and Agriculture of British Guiana.

Mr. Peterkin has for some years been in charge ftf

the field experiments in cotton growing and cotton

hybridization carried on by the Barbados Depart-
ment of Agriculture.

Cold Storage for Tropical Fruits.

Experiments as to the effect of cold storage on
star apples, avocado pears, papaws, pine apples, mangoi 3,

and water-lemons have been made at tin Hawaiian

Agricultural Experiment Station, and reported in

Bulletin No. 47, October 10, 1914. These experiments
occupied six months.

With regard to star apples, the conclusion was
reached that if intended for cold storage, thej should be

picked inn half-ripe condition, cured in a well ventilated

room for about two days, and the} will then keep well

for three weeks at a temperature of 32 F.

Papaws did nol seem adapted to cold storage on
account of their tendenc} to develop mildew, which

grows verj rapidh "ii the drops ofjuice exuding from
the smallesl skin puncture.

Avocado pear-, picked green, and kept in cold

storage for two months, ripened with good flavour
within three days after removal fr cold storage, and
held their flavour well for a period of six days. This

fruit seem- well adapted to cold storage.
The conclusion was drawn from the experiment

that half-ripe and ripe pine-apples may he kepi at a

temperature of32 I-', for at hast a month, without harm
to the colour or flavour of the pulp.

Mangoes, removed from a temperature of ^!2 I-'.

altera month, shewed slight shrivelling of the rind,
lnit were found to possess pulp in perfect preservation,
with good flavour and no noticeable changes.

Water-lemons seemed to be the besl adapted bo

cold storage preservation of all the fruits with which

experiments were made. This fruil kepi in perfect
( lition both at the temperature of 32 and 36 !•'. for

a period of three months, the appearance oftht rind

and the pulp of the fruil being the same in all respects
as when the fruil was put into cold storage. They
held their flavour and physical appearance for four days
afti removal from the refriger it ing chamber.
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A Substitute for Jute.

The Board of Trade Journal December ''>. 1914,

; thai the failure of bhe usual supplies ol jute from

I ign countries is causing sei ius inconvenience in

German} to the users of sacks. Increased employmenl
is being made of a jute substitute, an artificial fibre

d 'Textilose', manufactured in various factories in

Austria, and also in Germany al Oppeln in Silesia.

Si ps are being taken to increase the outpul of this

rial, whereb} the shortage of sacks will be less

]\ felt.

Transport of Produce in Dominica.

In a report recentl} received from Dominica an

account is given of the first long distance wire ropewa}
in that island. This means of transport has been

erected by Mr. Campbell for conveying produce from

Neba to Clark Hall estates, a distance of'2g miles.

From i lark Hall, a motor lorry furnishes transport to

the coast. The working of this arrangement will be

watched with interest, since, if it is as successful as i:

promises to be, it will be likely to indicate a solution

of the transport difficulty in mam rather inaccessible

places in mountainous disl rid s.

Canadian Customs Laws.

It is of importance to shippers "I produce from

bhi West fndies to Canada, if they wish to obtain the

full benefits of the preferential duties in that country
led b} reciprocitj agreements, that they should

comply ex ictl} with Canadian laws in the matter of

the filling up of invoices. The following, taken from

Heaton's Annual Commercial Handbook ol Canada
for I HI 4.

p.
l'o-I-. will probablj prove useful to shippers:

Ever} shipmenl must be accompanied by an
invoice. Invoices must show the marks and numbers
01 each package, a sufficient and correct descripti I

the goods, the quantities and values of the articles in

package, and "fair market value", also selling

price to purchaser in Canada if sold before shipment,
the amount of any freight prepaid on such goods, and
the amount of an} freight allowance made by the

exporter to the purchaser in I lanada. Invoices should
also contain terms of purchase, where goods are

actually sold, [fin any package goods are enclosed
which are not included in theinvoice of such package,
bhi i

i
i losure (to avoid seizure) should be noted on the

invoice of the outside package containing thi enclo-

thus. "bhree parcels enclosed" (or as the case

may be).'

In declaring 'fair market valm for g Is

shipped on consignment, it would seem that some
distinction might well be made between the value of

-'I ill ex pei ntal shipment, say of such things as

ground nuts or sweet potatoes, and the declared value
on large shipments 61 the same kind of products. Such

£s in small parcels could easih be localh disposed
ol :•' remunerative prices, bul their value in any
considerable quantit} would be relative!} verj much
less in local markets. Consequently the 'fair market
value' per pound of ground nuts, tor instance, would be

proportionately much highei than ifquotcd per ton.

Anti-strangles Serum.

Among the advertisements in the Veterinary
Bi cord, November 21 ID 1 4. there is one from the well-

known linn of Burroughs, Wellcome & Co., London,

drawing attention to their preparations for veterinary
use of stn

|

>io, -or, -us vaccine, and oi anti streptococcus
serum, for the prevention and bi i ent of 'strai

in horse>. In the •sain, numbei bhere appears a letter

from George W. Dunkin, M.I.M .V.S., an arm} veter-

inary surgeon, noting the success,, i treatment of this

disease b} the serum, but strongl} advocating the use
of the prophylactic vaccine. He says that at the
Reserve Department in Canterbury, Kit) horses were

experimented with. THey were all dee from any
macroscopic evidence ol strangles tit'u were treated

with the prophylactic and til'u were left as controls.

At the end of a fortnight all were examined. Of the

fift}
which had been vaccinated, only four hadstran

ami rw,, oi hers hail abcesses in the neck at the point
of inoculation. Of the fifty controls no less than twenty-
three had contracted strangles, and in nearly ever} case
ilc throat had to be opened. Prophylactic treatment
with the streptococcic vaccine is bherefore highly
reci immended.

Change of Seed.

The question of the advisability, with a view bo

improved yield, ofchanging the seed of a crop grown in

an} locality, is one that arises from time to time.
Some authorities m the past have advocated this, l>ut

lately it would seem that in very manypartsof the
world tins opinion has been ver} much modified, to

say the least. The officials of the imperial Department
oi Agriculture for the West Indies have

consistent!}

pointed out, both with regard to cotton and maize, the
better Way of careful seed selection, as a means of

improving the crop. The Agricu.itu.nd Gazette of
Aew South Wales, November ~2. IH]4, is apparently
coming round to the same way of thinking In an
article on plant improvement, the Writer, J. T Pridham,
says about wheat, that change oi seed is occasionally
beneficial, l)ii t in most cases does not give nearh such

good results as home-grown seed, when farmers
\<.<\

at tention to the select! f seed.

In the case I f potatoes, which are a crop of

vegetative reproduction, and which therefore may be

supposed to tend to deteriorate re than crops propa
gated by seed, the writer says: An experienced
grower will detect the most productive plants in a crop.
and the more careful the selection, the better will be
the resulting crops.' He concludes with the following
common-sense advice which seems practical also for

Wesb Indian growers of tuberous crops like yams [|

will very rarel} pa} be substitute fresh seed for home-

grown selected seed, unless the former comes from
a locality of similar climate, and has Keen a Is,, subjected
tO select ion.'

It must also be remembered that the importation
ol fresh strains of plants is attended with some risk of
disease infection. The selection in the home field of

healthy prolific plants for seed of the next crop is one

way of keeping awa} man} pests and diseases,
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INSECT NOTES.

CYANIDE OF POTASSIUM IN TREES.
In two recent numbers ol Science, short articles have

ippeared on the use oi potassium cyanide for the destruction

of scale insects on leaves and branches of trees, by placing
the poison in a hole bored in the stem of the tree.

In the first "i these articles a correspondent wrote to
s

.

giving his experience in treating ;t few tires which
were attacked bj scale insects, and generally lacking in

vigour. In this case it was believed that tl peration was
tccessful in reducing the numbers of the scales, and in

improving the general condition of the trees. The later

irticle i- a communication from Professor II. A. Surface,

Department of Agriculture, Pennsylvania,
who is verj strong in his condemnation oi this method.

After the appearance of the first of these articles i Science,

October 9) trials were made at the Office of the imperial

Department of Agriculture in order to see whether certain

plants would sho\i any result from the use of the cyanide.
Three trees were chosen: a small mulberrj (Aforus alba),
a king of flower- i J.ifi, rstrn mm iii'liea), and a led gum
{ Bursera gummifera).

The cyanide was applied as follows: a hole |-inch in

diameter was bored into the stem of the tree to a depth of

tbout 1

\
to 1

,

:

inches, then nearly filled with finely crushed

cyanide of potassium, and plugged with paraffin wax.

This was done on October 21, 1914. A tew days later

the mulberry tree showed signs of some injury, as the bark

in the vicinity of the hole was discoloured; the Lagerstrcemia
and the Burseragave the same indication in a short time also.

On January 7, 1915, an examination was made of the

three trees. The mulberry was badly infested at the

time the trial was started by a white scale, Anlacatpit

pentagona. This tree is now very nearly dead, but it may
be said that in this respect it is not very different from

tdjacenl trees of the same kind suffering from the same scale

insect attack. What is very noticeable however, is the

large area of dead and blackened hark ill the immediate

neighbourhood of the hole which contained the cyanide.

In the case of the Lagerstrcemia, the injury to the plant
is indicated in the same way by an area of dead and discolour

ed hark.

The Bursera tree gives a very much clearer idea of what

has happened, because of its larger size, and of the greater

length ot trunk. The hole for the cyanide was bored at

i height of about ">', feet from the ground, at which point
the trunk of the tree is about 2 feet in diameter.

The injury resulting from the application of the cyanide
was easily to he mtii in the dead and blackened hark to

a distance of about .'!.', feet upwards, and 8 or !) inches down
wa ds, i i the hole. When the hark was removed it was
found that the cambium and hark had been injured sufficient

l\ for the injury to be easily followed to a distance of nearly
5 feet upward- and 18 inches downwards.

This indicates that the .\ oiide was taken up bj lie

ii omi i .tent, I that when ipplied in that manner and in

that quantity, it is capable ol causing severe injury to the

tissues of the plant.

This test does not prove anything with regard to the

effect of cyanide applied in this manner on insects on. or in

the tree, hut it is obviously a dangerous method to emploj
one which is liable to result in serious injury to the plant- so

. tted.

The following extract is from Professor Surface's commu-
nication in Science, already mentioned, in which he states

that cyanide of potassium i- the chief basis of treatment

bj a firm located in a town in Pennsylvania which does an

extensive business, claiming to render trees immune from

attacks by all insects and diseases, and also to fertilize

them:

•Their theory is that a tree can be given medicine, is

well as f 1, by placing the same in capsules and fastening
these iii incisions under the bark. While the chief insect

poison i- cyanide of potassium, yet they use chlorate of

potash and sulphate of iron "to give the trees chlorine,

sulphur, iron and potash". They make wonderful claims

for de-: rue! ion of the -call-, and invigoration of trees, and
commenced by charging 50c. per tie, for the so-called

"vaccination". The price is now reduced to 15c, but tl

are taking thousands of dollars from the confiding public.
'The important scientific poinl i- that I have examined

hundreds of tree- treated by them, and have ii some instances

found no evidences that scale insects were ever present, while

in other- 1 have found the San Jose scale alive on the trees

some time after treatment. What is much worse, is that

I have found, it i- true, that some one or more of these

chemicals is evidently taken up in the sap of the tree, and
that to a considerable extent. While the material was

placed under the hark about 3 feet from the ground, it

blackened the cambium layer as high as I could reach

and remove the hark, and started blight or death of

tissue at the place where inserted. 1 have the names
Of scores of persons whose trees Or orchard- were

filially

killed by this treatment. One man, whose name and
address 1 can give, thought that it benefited his trees,
and had it applied the second year, and the trees then died

quickly.'

BEAN CATERPILLARS IN FLORIDA.
The Florida Agricultural Experiment station has for

several years past been carrying out extensive experiments
in the cultivation of velvet and other related beans, and in

the production of useful hybrids.

According to the Annual Report of that station for

1913, which has just been received, the velvet beans under

cultivation there were, in 1912, seriously attacked by the

larvae of the corn ear worm (Laphyyma jrugiperd>i), of which

the local name in Florida is the grass worm: and also

by the velvet bean caterpillar (Anticania [Thermesia]

gemniatilis), which is known in the West Indie- as the

woolly pyrol moth.
The latter of these was often found to be heavily

parasitized bj an entomogenous fungus, which in many
instances exercised a fairly complete control over it. At
other times, however, especially in the drj weather, the

Anticarsia larvae nearly destroyed the crop. It was n©

sary to experiment with insecticide- for the control of these

caterpillars, hut as velvet beans, like many other leguminous

plants, are very -eusitive to the effect of poison-, the

problem was rather difficult.

It was found by repeated trial- that a fairly satisfactory
control could he maintained over these caterpillars by the

USe of arsenate of lead applied as a -pia\.aud of zinc

arsenite. The caterpillars were not all killed by any one

application, and there was always some burning of the leaves.

- These results are of importance to planters in the West

Indies, and should lead them to experiment with these substan
, Ces in order to find out at what Strengths, and at w hat stages

,

ill the growth of the plant they may lie applied to combine

j
the greatest degree of efficiency with the least injury to the

have- of leguminous plants.
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BARBADOS REPORT OX THE SUGAR-CANE
EXPERIMENTS,

Copies of the Report of the Barbados Department of

olture, on Sugai
- me Experiments for the season

en 1912 and 1914, giving th results of the mamirial
and variety experiments for that period, have been received.

The total rainfall recorded for twelve manurial and

experiment stations for the period under review, December
i 112 i i May 191 I. ranges from l-".t > 86 inches, two stations

having a total below 50, and tin above 70 inches. A
it, which set in towards the end of December 1913, and

: until the end of the reaping season, seriously affected

the returns from the experiment pints
The results obtained from some of the manurial pints

ire reported to be so anomalous as to leave do doubt that a

rbing factor has been present that has masked the true

results of the manuring of these plots. This disturbance is

ed to have been caused by the attacks of grubs of the

root borer (Dioprepet abbreviatus), of which insect 10,000
adults were caught on young sugar-canes in three adjoining
fields. The same insect also occurred to a greater or less

extent in all but three of the sixteen stations at which the

Variety experiments were carried on.

In the manurial experiment- a gi aeral application was
i , dc.it' l'(I tons of farmyard manure to the acre, and the
effects of a further application of farmyard manure and of
• ther manures, and combinations of manures were then tested

in the respective plots. All tic pints which received

sulphate of ammonia gave an increase over those which
ed no additional nitrogen. The most favourable

result from the application of nitrogen in any form was
obtained on the pint that received 60 lb. of nitrogen as

sulphate of ammonia, 15 ft. in January and 45 ft. in June.
Plots receiving nitrogen in the form of dried blood also

si '"id an increase, but this, on the whole, was not so great
..- with sulphate of ammonia. The phosphate series gave

gative results, thus confirming previous experience with
i manure. The best result in the potash series followed

tl application of 160 ft. of sulphate of potash in January.
Some attention was given to the important question
extent nf the experimental error which should be allowed

for in trials conducted on the plan adopted in Barbados.
The two middle row- of four plots of four rows each of the

variety B.6450 were compared for this purpose. The differ-

ence between the highest and the lowest amounted to

1,006 Hi. of saccharose per acre ( I 2 per cent. ). The differ

between the highest and the average was <i per cent.,
I bi tween the average and the lowest, 5 per cent.

Coming to the section dealing with the results of the

variety experiments, we learn that no artificial hybrids were
itained in 1911 and L913; but in 1912J&ree were produced.

<t which one survived. So far as the trials yet extend, it

appear.- that none of th.- attempt- made to secure hybrids of
controlled parentage has resulted in producing a cane superior
t' the best varieties obtained in the ordinary way.

since 1898, a total..) 63,869 '\ trietfes' have been raised
I seed; of this number 6,900 reached a second or third

2,429 were undei cultivation in the season under

review, and 688 were reaped and analysed.
The average yield oi plant canes ol th< varietj used as

a standard, the White Ti insparent, from twentj two plots in

the black soil districts was 6,154 lb, of accl se per acre.

The -ee. Hum B.6450 mail ins its superiority with an averagi

yield oi 7,776 lb. i.e. 1,622 ft. per acre better than the White

Tian-parent. This result i- repeated in the red soils
(i

b

plot-) with yields of 7,7 lit Hi. ami 9,703 ft., respectively, an

increase of 1,993 fc. A general comparison of the remaining

seedlings of established worth for the period under review

is of doubtful value, owing to the small number of plots on
whi.-h some of them have ] n grown, but ii maj be note. I

that the results place the well known B.l 17 (six plots), B.208

(two plots), and l'...'!7t'i (six plots) cl to the bnti. mi ..f the

table of eighteen varieties, and below the White Transparent.
In the table of -elected varieties, for the five years 1910-14

(black soils, plant canes), the cane B.6 I "ill
(eighty nine plots)

comes first in order of yield, with 7,529 ft. of saccharose

per acre, B.6308 (twenty four plots) second, with 7,112 lb.,

and White Transparent fifteenth, with 5,858 ft). In the

corresponding table in the red soils B.6450 is first, with

10,083 ft. per acre, B.3922 second, with 8,553 ft., and Whit.

Transparent sixth, with 6,438 ft.

The table comparing varieties on the basis of yield as

plant canes, first ratoons, and s< ml ratoons, red soils only,

gives the highest place to C3922 (twelve experiments),
with B.(i4-"iii second (twenty-two experiments.)

The notes given in the detailed tables show extreme
variations even on the same estate in the prevalence of such

powerful factors as root disease (Marasmius), and root-borer,
with additional disturbances due to red rot disease, and to

rats. This fact, taken with the normally high experimental
error already mentioned, emphasizes very forcibly the danger
of forming conclusions except from a long series of such

experiments.
An interesting feature of the report is the account

of an attempt made to obtain actual estate returns of

the results from various seedlings. Of 271 estates appeal-
ed to, replies were obtained from fifty-seven. Of these,

twenty-one were rejected for reasons not stated, leaving
twenty-nine from the black soil districts, and seven from
the red. In the first-named class, the average yield per
acre of plant canes, where they could be weighed, was
25-6 tons from B.6450 (1.079 acres), 23 tons from B.376

(385 acres), 23 tons from B. 147 (203 acres), and 2Q-5 tons
from White Transparent (68 acres). On the estates where
instead of weighing the canes the juice was measured, the
results are similar, except that B.147 (26 acres) was

placed below B.n76, (150 acres). The results with ratoons on
black soils, and for plants and ratoons on red soils are stated

for B.6450, B.376 and White Transparent, the order given
being maintained in each case. A. somewhat hazardous
calculation gives the increase of value, if the 30,000 acres

reaped annually in Barbados were planted with B.6450, ovei

the same area if planted with White Transparent, as

.£160,000.
We note that it has been decided by the local Executive

that the issue of the customary pamphlet summarizing the

results of these experiments is t.. be discontinued. The

possibly related omission from the account of the manurial

experiment-, of the summary of results for the period since

these were established, robs this section of much of its

practical interest, while the absence of a table of contents
makes reference troublesome. The report, records a large
amount ol instructive work, and the results are worthy of

preset tatioi to plan'.
'

most convenient anil practical
form,
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GLEANINGS.

The repi ol the Acting Curator of the Bob

Gardens, Tortola, states that veryheavy rains fell in th I

island durii onth of November, 9 -6 1 inches I

been ri I the Experiment Station. Tl tton fields

have bi
I improved thereby. The plants look grei i

and promise a e I second pic]

The Louisiana Planter, December 19, 1914, states th

in Jamaica two of the sugar cane districts will have a i ler

ate crop ol : art
|
eai .

i mi w ill have an avi rage cr<

and the other district will not have any crop. The district

from which no sugar will come is one of the be I

districts in the world, but the lack of rain has caused the

loss of this crop.

The V" island Agricultural Journal (Novembei 1914)
teful pract ice in sugar ram- cultivation in the

Philippines: 'the ashes from the bagasse we usually applied
in the mad-, or used to fill up depressions about the i

They might be combined with the filter press refuse, and thus

a complete fertilizer made for canes, which might be applied

with benefit on practically all cane soils.
1

During the firsl fortnight in December the cacao

market has continued to display a very firm tone, all des-

criptions showing a further substantial advance in value.

An active demand, chiefly for export, caused [petition,

and the bulk of the supplies were disposed of at figures

which mark an advance of 8s. to 10*. per cwt. on last

quotations. {Fortnightly Market lt< port, Gillespie, Bros.

& ( '..., London, I tecember 1 8, 1 91 1. 1

No pasture, however rich, will stand continuous closi

grazing ep. Where possible, l>"th cattle and

should be kept, the latter invariably following the former;

jheep only are kept the pasture should recei^

ionalspelloi rest, to permit the recovery of the finer

grasses and clovers, which constant close grazing will

eventually kill. (The Journal of Agriculture, Victoria,

Novembei 191 I
I

The Rubber Growers' Assoeiati August 25, 1914),

issued a Circular from whiclr-the following is taken: 'the

i;,u I,,. i>i i ial fi i the production of ai
I, namelj calcium

i deri from the North American ' onti

) i<-ii t . This is converted to glacial acetic acid chiefly on the

Continent of Europe. There are only two English manufac-

turers. At I
i ent time we understand the manufacturers

are be iieged
« ith ordi i uuiot undertaki :

I he

in mpply any acid, although they may be in a better

position
lateror

-
. in common with other grasses,

a limited range in depth of root development. Oi some

thirty varieties under cultivation ai the Coast Expert
Station in Natal some time ago, the Uba and I '. 7 1

I a deep!
-

ing habit. The roots ol I ba plants
traced t<> a depth of 12 feet, and those of D.74

]ith of 5 feet, none of tl ther varieties having i

trated
'

ol 18 inchi - beneath the -

(Durban A N
t,

< tetober 15, 19] L)

The reason whj the young fruits drop in certain hi Ldfruit

trei so ' hat i mature, i because there i- too !

i

r in t be tree, usually caused by a too plen-
tiful supply of water at the wrong time. The own
a breadfruit tn which the fruit will not hold might try,
a- an experiment, girdling the tree with a win- drawn tight
round the trunk, just when the fruit is setting. This will

generally prevent the falling of the fruit. When the fruit

i- halt ripe
i he w ire can b I

i

iff,
and i he bark will heal

over in three months. (The J m na
i A

t,<ral Socit ','/,
I lecemher I'M I.)

With refen no to the dropping of bi m I

above, it may be. stated thai this appears to be similar 1 i

dropping of the cotton bolls when, at certain critical

he cotton plants experieno a udden change in the amount
of moisture available, eithei an i tcessor shortage, [n Barba-

dos, il has been observed that breadfruit trees drop
young fruit if the supply of moisture becomes deficient it

certain t imes.

I n ,i short ai i

icle, in the ' '•
> a I > IF ' In li i \la i

for December 191 I. it is pointed out that by no means the
hi the changes brought about by the

opening of the Panama Canal i tl pportunity this will

give to the West Indies fot ling a profitable trade with
New Zealand and Australia. Within a very liorl

I

time it can be expected that ships from North America, and
to some extent from Europe, will be making use of thi

waterwaj en route to the Colonies in the Pacific, in

event they must pass bj or near the West Indian col

With d asportation facilitie thus assured, or i

with r ly facilities offering for transhipment at Col

catch the outgoing steamers, the needs of Australia and New
Zealand point tn i he fact thai a profitable '

i ade i

developed.

A new cane-cutting machine has been in opera

during the last few weeks at the Clotilda plantati - in

I isiana. It has been harvesting cane in a verj successful
i

. and those who b il have been

favourably impressed, The inventor, Mr. Lure, does not
claim that the apparatus i- at present perfect, i

- that his machine, if built unit- present Inns, oi

;
rade material, stn i to withstand the

h il subjei ted, will bo a success. He h is up
tn now used at iron and similar inexpensive mat, rial,

avoiding the use of steel gi u or similarly high-priced

equipment. The result i> that while Ids p nachine
works well, the oci isionally break, but the substi

ol steel will, he iys, certainly obviate this diss

Louisiana Planter, Decembers, 1914.1
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STUDENTS' CORNER.

The results of the Intermediate and Final Examinati

in connexion with il ourses oi Ri P I i.gri

culture of the [mperial Departraenl oi V- Iture, which

were held on Novemher '_'•">, 191 I. an Eollows:

INTERMEDIATE EXAMINATIONS.
Centre. N ime. Result.

St. Vincent Simmons, I •'. Isl < 'lass.

Antigua
<

rallwej . A. 2nd ,,

Three candidates presented then Ives foi this Examin
aticn. one "i whom failed to pass. The candidate from

St. Vincent, who obtained a 1st class certificate, qua
in Cotton and Cacao .1-

s]
ial subjects: th< from Antigua

passed in Sugar Industry and Cotton, with a 2nd class

certificate.

One candidate who sal for the Final Examination

failed to pass.

The questions set in the Intermediate stage were pub
lished in the lasl number 01 the Af/ricultwal News, with the

exception ol tho e on cacao, which are given below, followed

by those set for the Final stage.

INTERMEDIATE EXAMINATION".
OACAO.

1. Describe in detail bow you would proceed to establish

a field of budded cacao.

2. Give a concisi account of the fermentation of cacao.

.".. linn ma) the soil be dealt with, with a view to the

control of root diseasi
'

4. What are the different varieties of cacao cultivated in

the West Indies? State their characteristics and relative

merits.

5. Why is it that the cacao plant is especially susceptible
to fungus diseases? State the tissues of the plant that are

attacked and the kind of damage that is caused.

6. Bow many bags of cacao should be obtained from

a 10-acre field planted 20 by 20? Express this in pounds,
and calculate the value on the basis of the present market

price in your district.

7. I'm forward evidence to show that manuring cacao

pays.
8. Indicate the nature and value "t the work done on

cacao estates out "I crop time.

GENERAL SUBJECTS FINAL EXAMINATION.

A. PRODUI II' > N OF PL VNTS.

1. Discuss broadly what is meant by the '

fertility
'

of

an estate. What arc the conditions which determine fertility

or productiveness .'

2. What are the main problems thai have tn be faced in

your island as regard plant pests and diseases ' What meaa

fires of control, direct and indirect, woul&you recommend for

the ordinal \ estate? Give your reasons.

.'!. In choosing the location oi an estate, what are the

principal factors that you would take into consideration ' ln-

dicate their relative importance, and give reasons for your
views.

B. P ' HON hi \MM M.s.

1. Discuss on broad lines the stocking of a West Indian

estate. Indicate the steps that should betaken to secure

the right quantity and qualit) of animals, and to maintain

them in good condition and health.

2. What provisions should be made to secure .m ade

quate food supply in order to maintain working animals in

good health and efficiency
' What housing arrangements are

necessary, and what n should be taken to p

animals from infection l>\ parasites?
3. Write a shoi 1 1 ..

. >u mule raising, ha .
1

the local bearing of the ect

1
. CONSTH \ ON KSTATJ

1. Describe the kind of- building md the [uip
suitable for some West Indian agricultural indu

_'. Write 1 nt of I he engines and ma :him I

In some West Indian agricultural industry. Add a 1

the supply of fuel in 1 1 1 i - mexion.

3. Explain the principles of r I making, both main I

secondary. Indicate how these can be applied on the

11. 1:1 i.Nom n - hi PLANTING.

1. Give your views as to the ami t of capi il 1 ired

for working an estate of any size and character you cho

select. Explain its apportionment, and indicate clearlj

part which yields a direct profit.

2. Discuss, in particular instances, the adva

derived from the proper preparation and packing of

produce. Mention the losses that follow froi gleet in this

respect.
'!. What provisions should be made For the housii a "I

maintenance of estate labourers? Why is this impoi
Refer to any special features of an estate which make it,

attractive to labourers, irrespective of wages and locali

SPEC! \l. SUBJECTS.
1 'CAO.

1. What are your views as to the future of tl

market? Indicate the future relation between production
and consumption.

2. Write a short essay on the plant sanitation ot a

estate.

3. What evidence can you put forward to show thai

manuring of cacao pays? Explain a scheme of manuring
suitable for any estate you are acquainted with.

LIMES.

1. In establishing a new lime estate, what provisions
would you make for the preparation of various lime products,

having regard to such products as rav and concentrated

lime juice, citrate of lime, ecuelled and distilled nils, indi

eating which you consider it best to produce? Give your
reasons.

2. How would you proceed t" select ami laj

sessary land in order to have planted 150 acres of li 1

three years
'

3. What lime pests and (heir natural enemies predomi-
nate in your locality? Explain fully the measures ad

I'm- the artificial control of these pests.

La Cuite or Pan Sugar. -Most West Indians

know what 'pan sugar' is. Apparently something very like it,

is known in Louisiana as 'La Cuite'. The Louisana Planter,
November 11. 1914, says thai a considerable quantity of

this delectable article has been shipped t" New Orleans

from Helvetia plantation for sale on the Sugar Exchange.
'La Cuite' is a product of open kettle sugar houses, where the

3ugar boiling is carried on with high heat. The concentration

of the cane juice into syrup is carried on a shade beyond the

normal crystallization point. The skilful 'cuite' boiler has to

avoid the sudden crystallizati E it into sugar.

usually only made by the old Louisiana! planters as gifts for

special friends. .Messrs. Iluuel, the proprietors of Helvetia,
ii.- trying the commercial valueof thus delicious product.
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FUNGUS NOTES.

COCO-NUT AND CACAO DISEASES.

A general review ol Professor Copeland's recent 1 k on

the < loco nut, published in Messrs. Macmillan's series of mono

graphs on tropica] agriculture, appeared in the last number of

this journal, and a review of Dr. van Hall's work on cacao

in the same series appears on another page in the present
issue. Each 1 k contains a summar} of present know]

edge regarding the diseases of the plant which forms its

subject, and these are of interest as affording a view of these

diseases in broader perspective than is found in depart
mental publications.

The diseases oi the coco-nut discussed in Copland's
summary are five in number. The stem bleeding disease, due
to Thielaviopsis, is known in Ceylon, India and Trinidad,
but appears to !» regarded as serious only in the first named

place. Apparently the author is not aware that T. et/oaceticus

i- a sj
iM 1 1 \ in of T.paradoxa.

The leaf disease caused by Pestalozzia palmarum is

quite general in its distribution. Only in isolated instances

however, has it been reported as causing a serious epidemic,
and its usual position is that of a weak parasite, only

capable of advancing when the tree is weakened from some
other cause.

The author refer- to this fungus as the cause oi a leaf

disease, but in the West Indies it is known t<. produce
a disease of the petiole also.

Evidence as to the existence of a specific disease due
to Diplodia is given, but it is conflicting, and obviously in

need of confirmation.

There remain the Imd mts, which are adequately dis

c USSed. The evidence On this subject has inure than once

been reviewed in this journal, so that we need not follow the

author in his summary of it. He recounts, however, his own

experience in combating an epidemic in Luzon, in the

Philippines, which is inten sting as a record of an attempt to

put the usual recommendation as to the use of fire into vigo-
rous practice, The di.-ea-e hnd existed for many years. In
the badly infested districts there were patches where almost

every tree Was smitten, and larger areas where fully half

the trees were dead or dying. The presence of a moist

at sphere was found to be the predisposing cause of the

disease. Legislation was secured making the disease noti

liable, and requiring, under penalty of fine or imprisonment,
the destruction bj fire of the crowns of affected tree-. Three

months after the campaign began (October 1908), a di d

tree had become an uncommon sight, and the new cases

,M ing were less than one-tenth as numerous as they had

been one yi In 1913 the disease was still appeal
,iit very scantily, and at the present time is practically

harmles The author's concl io (l> that the best

i

fighting bud rot is the destruction of the sources of

infection, and (2) that attempt to save infected trees an at

best •' waste of t

Tin- diseases i
I

i icao have been the subject ol so much
discussion that van Ball's opening remarks to the effect that

theii number is comparatively -mall is somewhat arresting.

[ts justification is seen, however, when we consider the effect

which recent research has had. of reducing to the rank of

saprophytes a large number oi the fungi previously held to

be parasitic, and the unification oi other- which had been

regarded a- distinct species. Thus the Nectrias are not even

mentioned in tie t< a. and tl nee complex I liplodia group
is combined under Diplodia cacaoicola. a name which tie

author has preferred
to Bancroft's Thyridai'ia tarda, on the

ground of popular usage.

The author still regards die-back due to this fungus as-

.i serious disease, but agree- with recent opinion that this

is only the case where entrj is afforded by wounds or

unhealthy ndition of the twig-, such as may he brought
about by exposure. There is no doubt in the reviewei - mind
that a very considerable amount of the damage -till attribu-

ted to tin- disea-e i- due to root troubles, or to the effects of

wind or -un. The author is further doubtful as to the exis-

tence ot a
specific pod rot due to Diplodia (tic 'brown rot'

of West Indian writers), and in his experience ha- found
it possible to prove that most of the pod- bearing the fungus
had first been attacked by Phytophthora. Nor doe- he accept
the existence of a Diplodia (Thyridaria ) root disease as estab-

lished. His mention of the black root disci-.- due to
Roselliiiia sp. must seem inadequate to anyone who has

seen the very definite specific characters it displays in the
Held. It is true that its nature has not been established

according to the rigid rules of proof
—the same can be said

of most root diseases of tree- but the manner of its spread
and the constancy of its characters are decided!) convincing.

With regard to canker, the author states as a remarkable
fact that the blackening of pods, and the canker of the stem
and main branches db not at all occur side by side in the

cacao fields, and instances that in -lava several plantations
suffer badly everj year from canker, whereas black rot

of pods is alnio-t an unknown thing: conversely, in

Kamerun, black rot is most serious, but canker is of QO great

importance. While accepting the current view that canker
i- due to Phytophthora, he lays stress on the great intlii.

of cultural condition- on it- incidence.

We turn with especial interest to the section dealing
with the Surinam witch I.room disease, attributed by the
author to Colletotrkhuiit luxificum, a connexion recently

questioned by Rorer. The disease probably arose in the

Surinam plantations by transfer from Theobroma speciosum
which grows wild in the south ot Surinam, and in the i

of the Amazon in Brazil.

The actual damage does not arise from the formation of

the hypertrophied twigs from which the disease derives its

name, but from the infection of tie- Cushions, on which
Crowded and useless hlossoms are then produced, and of I In

pods, which become hardened, and contain beans which an
lirowned and spoiled. In this way the disease is said to be

responsible forlosses which maj amount to nine tenth- of tin

normal crop.

Tie- method oi control adopted consists in removing and

burning all the leaf-bearing branches, treating the wounds
with tar, and spraying the remaining parts of the tree with
3 per cent, coppei mlphate solution. It has been demonstrat-
ed that by this mean the disease can bi effectively controlled^

though a watch ha- .-till to l„ maintained for fresh out-

breaks, and pi tarj spraying with Bordeaux mixture
at h asl once a yeai i- advisable,
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WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

Mi. J. El. Jackson, A.L.S., has forwarded bhe follow-

ing report "ii bhe London drug and spice markets for

the month of November.

The return of the spice and drug markets to their nearly

normal conditions, together with the satisfactory amount

of business thai bas I u transacted during November, is

a proof of the foresight of the < lovei i entj and i be excellent

services of the British Navy in protecting and keeping op a

our oversea trade routes, by which means our markets gener

ally have been fairly well supplied. In the < ise of some

products which come under our consideration, prices have

advanced during the month, us in that of West Indian

mace and nutmegs; while citric acid took a somewhat firmer

position in the middle of the month, but dropped later.

The following are the details.

It will be remembered that the spice auctions, this

year, have been beld only once a fortnight, instead of weekly
as formerly. At the first sale on the 11th of the month
the offerings amounted to 384 packages of Cochin and

Calii'ut, all of which were bought in, fair brown rough
Calient at 26*., and washed rough Cochin at 24s. per cwt.

A fortnight later, namely onthe 25th, the prices ranged from

33*. tn 36*. for common, 10*. to 15*. for medium to good
lamma, ami 23*. to 23s. 6d. for Cochin.

NUTMEGS, MACE, PIMENTO, \\l> AKBOWROOT.

There was a good demand fur nutmegs at the first

auction on the 111 li, when the large number of 711

packages of West Indian were offered, and sold at the

following rates: 61's tu ~H's, ."id. to lOd. per lb. : 72's

to 82's, 5fd. ti. <)!.d.; 85's to 95's, 4Jd. to 5id.; U8's
tu I29's, \\d.\ and 132's to 140's, 4{d. to £\d. All

these prices showed an advance on previous rates. Mace
was also in good supply and demand as the following

prices will show, good West Indian lieing Id. to 2d. per ft.

dearer than it was last month. The following are some of

the prices realized for the 200 packages sold: bold 2s. 3d.

per ft; good pale 2s. Id.; fair Is. 9d. to Is. lid.; ordinary
Is. orf. to Is. Id.: red I*, id. to Is. 6(2.; and common Is. 4c?.

For pimento there has Keen a quiet demand, 2d. per lb.

being the price asked in the early part of the month, but

at the end of the month 2\d. was the quotation. At the

•end of the month fair manufacturing St. Vincent arrowroot

was quoted at -.Id. per lb., and coin n at 2d. to 2\d.

- LRSAPARUX V.

This article has been in regular demand throughout the

month, genuine grey Jamaica lieing quoted at Is. 1 Id.

jiei- lb., and Lima-Jamaica at I*. 8<2.

CITRIC \> 111, I.1MK .11 UK, LIME OIL, KoLA, AND

CASHEW NUTS.

At the beginning of the month citric acid was quoted at

from 2*. 6d. to 2*. Id. per Bb. A fortnight later the demand
bad increased, with a rise of from 2a. fid. to 2*. 8c?. per lb.,

falling again at the end of the month to 2*. *iJ,d. fair raw
West Indian lime juice stood at 2s. 3d. to 2*. Id. per gallon
at the beginning of the month, but in consequei f fresh

lis,
and in anticip

'
:

'in of still further shipments, tin:

mi. mil closed with a maxiinum price of 2s. 3d. West India

di tilled lime oil bas been arriving in fair quantities, ami at.

ih.' beginning "i tin- month was -..M at 3s. 8(2. per lb.

\ fortnight later it dropped to 3s. •"»/. At auction on the

I lth of tin- i th I'i bags "f dried West Indian kola.

"•ii' offered, and 8 were -old at \

';•!. per ft. At tl ml

of tin- month some g I bright West Indian were offered, -I'd.

per ft. being asked tor them. At the last auction on the

26th, so in.' i'ii cases of helled cashevr nuts were offered, and
1

ght in ai 55*. per cwt,

INDIAN CORN.

A METHOD OF PLANTING.
In recent numbers of tlie Agricultural Newt seasonal

notes have been given in connexion with select! i seed

corn, and in the present issue it is intended to make reference

to a method of planting which forms the subject of Fm/aers'

Bulletin, No. 100, of the United States Department of

Agriculture, entitled A More Profitable Corn Planting

Method, by Mr. C. P. Hartley.
In the pamphlet entitled Indian ('urn, which lias

recently been issued by the Imperial Department, it is stated

that it makes little difference in the yield whether the

plants stand singly in the rows, or whether they stand in

hills with three or four plants to the hill, so long as there is a

full stand of bearing plants to the acre. Mr. Haiti. \ -

periments in corn planting lead to the conclusion that when
corn is planted in hills, a much better yield may be obtained

if the plants stand a few inches apart, that is to say, if the

seeds are dropped a few inches apart nislead of lieing dropped
together, in one hole. This bulletin shows that each corn

plant needs some 5 or 6 inches of root spaci dl sides in

order to obtain a firm hold in the ground, ami that when the

plants of a hill are very closely bunched together, they are

easily upset by the wind, and the roots of one plant interfere

with those of the others.

The arrangement recommended is the planting of four

seeds to the hill, these being placed with reference to each other

as at the corners of a 5-inch square. It has been found that

when corn is planted in this manner a better yield is gen-

erally obtained, and the plants are stronger against high
u inds.

For the experimental planting of corn in this manner
Mr. Hartley used a board in which wen- inserted four funnels,

placed as already described at the coiners of a 5-inch square;
a handle of convenient length for carrying the board was
attached to its centre, and the kernels were dropped singly
in each of the four funnels at each hill.

It was found that a minimum increase of yield of 2

1'iishels to the acre, or about a I per cent, increase, was tin-

result of this method of planting. Mr. Hartley estimates

that a planting machine arranged to drop the grain as

described in these experiments would be paid for by the
increase of yield in one year on a 50-acre crop of corn.

A t per cent, increase in the value of the com crop of Illinois

foi one year yvould amount to some $6,000,000.

Among other experiments that are almost certain to be-

llied in the West Indies in connexion with the cultivation

of Indian corn, attention might well be directed to the

matter of planting at different distances, and especiallj to

the matter of spacing the plants in the hills or holes.
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MARKET REPORTS.

Loudon.— Tin: West [xdia Committee Circular,

December 15, 1914.

Ai.K'.w i i I
' ."I

Balata Sheet, 2 2; block, I 10 per It,

Bki>u \ \ No quotations
i ... Trinidad, 7'-'- to 76 -

per cwt. ; Grenada, 69 b

72 . Jamaica, ii" quotations.
Coffee Jamaica, no quotations.
Copra- West Indian, £2t! per ton.

Cott'.s Fully Fine no quotations; Floridas, no quota-
tions: West Indian Sea Island, 14./.

Fki ii No quotations.
l'i -in- No quotations.
Ginger Quiet.
I -is. -las.—No quotations.
Honey- No quotations.
Lime Juice- Raw, 2/3 to 2/9; concentrated, £28; Otto of

limes (hand-pressed), 8 -

Logwood No quotations.
1\1 u e 9/. i- •-' :: .

Nl TMEGS 4jrf. I" 5f<*.

Pimi mi Quiet.
Ri brer Para, fine hard, 2 !'i: tine soft, 2 6J; Castilloa, 1 '•>

to 1 1".

Ri m— Jamaica, no quotal ions.

New York.—Messrs. Gillespie Bros., >v Co., July 24,

19U.

Gai io Caracas, Ilk. i" 12c; Grenada, He. to Hie;
Trinidad, llj'c. to ll|c. ; Jamaica, 10c. t.. lie.

Coi o-nots Jamaicaand Trinidad, selects $20
-0Qto $21

-

00;

culls, ii" quotations.
Coffee Jamaica, 9|c. to i::.'c. per ft.

Ginger- 7 V. to inc. per It,.

Goat Skins Jamaica, 46c; Antigua and Barbados, 43c. to

4Gc. ; St. Thomas and St. Kitts, 40c. I" 43c. per lb.

Grape Fri n Jamaica, $1'75 t.. ^l'-.mi.

Limes. $3"75 to $4'50.
Mace—45c. t<> 53c. per

11..

Nitme..- LlO's, life.
...i- Jamaica, 82- $2'50.

Pimento 3Jc. per ft.

Sugar Centrifugals, 96°, 3'26c. ; Muscovados, 89°, 2'88c;
Molasses, 89 . 2-61c, all duty paid.

Trinidad.—Messrs. Gordon, Grant A- Co., Januan 4.

1915.

Ca< V Venezuelan, $13-50 to $1 L'00; Trinidad, $13*50 to

$] L00\

Coco-Ni i Oil 80c. per Imperial gallon,

Coffi i Venezuelan, 1 Ic per It..

Copra $4-00 per LOO lb.

I > 1 1 ,i No quotal i'.ns.

Onions $2-80 per LOO ft

Pi \-. Spij i
ss .mi

p, i bag.
l'.,i M.u.s English $2

-
75 per LOO lb.

Rick fellow, $6-00; \\ hite $6-25 to $5-30 per bag.
Si .: w. - American crushed, no quotations,

Barbados. Messrs'. James A. Lynch a Co., Ltd.,

Deceii bi i 31, 191 1, Messrs. T. S. Garraway &

Co., Deci tuber 31, 1914.

Ajjrowroot 8400 to $425 per LOO 1)..

Cai \.o §9-00 to $12-00 per LOO ft.

r n. i- Sin 80.

11 n $1-60 to £1:70 per 100 ft.

Mani i i
- Nitrate of soda, [uotations; Cacao manure,

> is on to S59-00; Sulphate of ammonia $78"00 to

$& mi
pel ton.

Mi .i -,--i - No quotations.
i (kions S250 to $4-50 per L90 ft.

l'i v-. Split No quotations; Canada, no quotations.
Pota toes Ni i Scotia, $2*40 to si' -.Mi per 160 ft.

Rii i fJallam, $5 80 to si.":, per L90 lb.; Patna, no .[uota-

tii'iis: Rangoon, no quotations.
Si • \i: American granulated. $5'00 per LOO ft.

British Guiana. Messrs. Wiettnc a Richter, December

19, 1914; Messrs. Samh.ach, Parker i Co.,
December 18, 191 I.
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Publications on sale of the Imperial Department of Agriculture
FOB THE WEST [NDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. No. 1. Oui . Nos. 2, 3, and I, in original ]

I. price Is. i lcIi. Posl free, Ls. 2-i.;

Volumes II, III, IV, V, VI VII, VIII, IX, X, XI, XII and XIII: Prio eh; Post free 2«. S.?., win

III. 2. IV 3; ai .1 \'. '-' and 3 ar I .1 hunt.)

Volume \IV. Nos. I 2, and .3. No. 2 Containing Papet on (1) \ Stud F the !

Expe i' \vi Cac : lucted it the Botanic Stal I» ui.
, bj II \ I

, B.Sc, F.I.G.,

F.L.S.; (2) The Tri Tri' oi Wesl In. Han White Bail in Si. Vincent, by W. V Sand . II. -

iray-

for Control of Ticks in Antigua, by P. T. S: M.B.V.C.S.; (4) New C
Development, I

I n W. Mc.Coi I; (5) Not on S Para Some Live Stock in

Indies, by P. T. Saunders, M E.V.C.S.; (6) Mai de Caderas, by P. T. Saunders, (7) A Not

McFadyean Sta s Reaction for Anthrax "Bacilli, bj Majoi J. D. Holmes, M.A., D.Sc., M.R.V

(8) Some Observations on the Bacteria] Relationship oi Ce Soils, with Special Rel n

Contents ol Oi Matter, by II. A. Tempany, B.Sc.

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

adapted to West Indian c litions. They contain, ai igst other subjects, summaries of the results oi b n . rk

on sugar-cane and manures, the full official reports of which have only a limited circulation. The numbei issued i to

present time is seventy five. Those ntioned in the following lisl are -till available; the rest are out of print.
SuGAB 1 MM STR1 .

< rBNEB M..

Seedling and other Canes ai Barbados (7) and (22) Scale Insects of the Lesser Vntilli - i' 1 I.

in L! No. •"., price 2d.\ in 1901, No. L3; in 1902. id.; Tart [I., price 4rf.

No. 19; in 1903, No. 26; in L904. No. 32; price id. each. (17) General Treatment of Fungoid Pests. Price I
-

Seedling Canes and Manurial Experiments at Barbados, (43) Cotton Seed and Cotton-eake-nieal on West [ndian Pla

in L903-5, No. Hi: in L904-6, No. 14; in L905-7, No. 19; tions. Price 2d.

in 1906-8, No. 59; in 1907-9, No. 02, No. 66, price 6d. each. (54) Fungus Diseases ol Cacao and Sanitation I

Seedling and other Canes in the Leeward [slands, Orchards. Price id.

in L900-1, No. L2; in 1901-2, No. 20; in L902-3, No. 27; (58) [nsect Pests of Cacao. Price id.

price 2d. each; in 1903-4, No. 33 in 1904-5, No. 39; in (60) Cotton Gins, How to Erect and Work Them. Priee id.

L905-6, No. 46; in L906-7, No. 50; in 1907-8, No. 56; (61) The Grafting of Cacao. Price id.

price 4»/. each, in 1908-9, No. <i3; in 1909-10, No. 67; (65) Hints for School Gardens, Fourth Edition.

(69) Hints to Settlers in St. Lucia. Price 6rf:

Manurial Experiments with Sugar-cane in the Leeward [slands, (70) Coco-nut Cultivation in the West Indii - Price 6rf.

in L902-3, No. 30; in 1903-4, No. 36; in 1!mi4-.">, No. 42; (71) Insect Pests of the Lesser Antilles. Price 1

in Mm:, i,. No. 47; in L906-7, No. 51; in L907-8, No. 57; (7'-') Lime Cultivation in the West Licfies. Price 9d.

in 1908-9, No. 64; in 1909-10, No. 68; price 4d. each. (73) Boot Borers and other Grubs in West [ndian Soils.

cane Experiments in the Leeward [slands. Price 6rf.

i7i 1910-11; in 1911-12; in 1912-13, price Is. each. (74) Cotton Cultivation in the Wesl Indies. Price 9d.

(75) Insect Pests .if Sugar-cane in .\ntigua and St. Kitts.
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required. The application of manures too, particularly

of those that are likely to have long-lasting i ffects.and

work in connexion with sanitation of the caca -chards,

such as the prophylactic spraying against fungoid

diseases, ma) qowhave more consideration than has been

expedient when prices showed a downward tendency.

All such improvements as are possible now are calcu-

lated to strengthen the industry, and to enable the plan-
- to face with greater confidence the increased

competition that ma) assuredly belooked for.

As another instance whqre the products have risen

in price in consequence of present disturbances, refer-

ence ma) bemade to the lime industry. There is good
reason to expect that those concerned with this will

take advantage of the enhanced prices to improve their

tories,and the methods ofpreparing their products for

export, as for instance b\ the introduction of steam

boiling and mechanical strainers, or of appliances for

making citrate of lime. And. as in the rase of cacao,

increased attention may be given to the improvement
of the cultivation of their lime orchards, especially

with regard to restoring the fertility ofthe soil by means

of manures.

When we c • to consider those industries which

re faced with a tall in the price of their product, the

matter is more serious and urgent; the means of liveli-

hood may be disappearing, and with them the means

of adopting measures of protection. Inmost cases

there is the possibility that the depression is hut tem-

porary, and that with a return to normal conditions

the industry may fully revives In pursuing a policy of

waiting, however, the danger of overproduction should

not be lost sight of: for, in the event of a commodity,
such for instance as Sea Island cotton, being produced
in considerable excess, and stored, there may result, a

depression in price that may he permanent, or at any
rate extend over a very considerable number of years.

In such cases the temporary production of some

readily grown and easily consumed crop will attract

attention, a crop that ma\ perhaps be set aside when

a normal condition of things returns: or it may be

found that the new crop has bei ie permanently
established from the result of exertions made under

pressure of abnormal circumstances.

(in the other hand, this pressure may induce

planters to turn their attention to the establish-

ed of what they hope may prove perm nt indus-

tries of a kind not hitherto developed in their districts;

nd ber igain the pressure of hard times naaj appl)

a stimulus that may prove of lasting benefit.

The West Indian industry thai presents the most

obvious instance of temporary depression of price is

that of the production of Sea Island cotton. Commun-
ities dependent on this are turning their attention

to the production of food crops, with the double

object of cheapening their own food supplies, and of

having other com lities to dispose of. These efforts

are resulting in much attention being paid to corn, which

fulfils both ofthesefunct s, and it is anticipated that

oi her food grams will.receive similar attention. Vario s

kinds of peas and beans maj be instanced as crops that

may well have consideration at such a time as this;

and the experience of local planters and Experiment
Station worker-, will be had recourse to in order to

furnish information for immediate application. Thes<

grains presenl the advantage that, with suitable pre-

cautions, the) made be stored tor long periods; tl

may therefore be used for home consumption, or ma\
l>e exported, as circumstances dictate.

Much attention is likely to be given in the co

munities referred to with n gard to the production of

root crops as well as grains. These for the most pa

labour under the disadvantage of not keeping for any
considerable length of t ime, but in man) instances they
would Hud a remunerative market at no great distance

This disability of root crops in the matter of keep-

ing leads to the consideration ofthe question of con-

verting them into meal. The host example, perhaps, of

this is the conversion of cassava into 'farine', a useful

food, well known in those West Indian islands that have
i ie extensivel) under French influence. Much work

has been done in efforts to produce such commodities

as banana meal and sweet potato meal, but neither of

these has \ et found an extensive market.

The introduction of new industries likely to he of

a permanent character usually presents difficulties on

account of want both of know ledge and experience, alike

in the case of those directing the enterprise, and of the

work people who have to carry out details, and also on
account of the difficulty in attracting capital, which in

ordinary circumstances will be required to be locked up
for some considerable time In for, • a remunerative return

is derived. The stress of unusual circumstances may
however, lead to the exploitation of new industries l>y

means of the moderate amounts of capital that will have

be* ii accumulated during the prosecution of a si ccess-

ful industry, as exemplified by cotton.

In somi districts attention is being drawn

more to fibre production. This is no new story in the

West [ndies, and will be received in man) quarters in
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:> critical spirit. It ma} well be urged, howi

that the success that is attending some ventures

in this direction, and the changes thai have taken

place in no nt Mars, both in the knowledge that

has been acquired, and in the machinery thai maj
be employed, maj put matters in a more favourable

light, and render il desirable to reinvestigate the

position.
In this connexion it may be added thai

the introduction of improved and efficienl machines,

capable of cleaning the fibre without the aid of water,

and the introduction of "il engines as a sourc

power to drive them, have give w aspects to the

question.

As longas the products of a districl are remuner-

ative, the inherent conservatism of producers militates

against any changes being effected. But when economic

pressure is felt, achange isverj often necessary. Hence

it is well for planters at this time to look ahead.

Changes of a veryfai reaching character in theproducts
ut the Tropics may occur in the near future. There

are some striking remarks in this connexion in a book

on the coco-nut, recently reviewed in the Agricultural
Kcivs. First, in the introductory chapter, the author,

Dr. E. B. Copeland, gives his opinion that the future of

coco-nut raising is .safe, and that he considers that the

business is certain to continue for a term of decades

to pay large profits. And secondly, in discussing the

by-products of a coco-nut plantation, he remarks: 'there

is oo apparent reason why the Tropics should not

develop a business in pork, lard, etc., the importance of

which will be in some proportion to theease with which

the feed of the hogs can be raised. I am satisfied,' he

writes, 'that it is possible to raise hogs more cheaply in

the Tropics than in any temperate country, and there-

fore expect to see the day when such products as pork
as articles of commerce, shall reverse their present
direction of movement.' The idea of profitably rais-

ing supplies of meat, including beefj even for export-

may therefore be worth consideration in some of

these West Indian islands.

SUGAR INDUSTRY.

THE BURNING OF CANE TRASH.
The advisability of burning the trash left on the Held

after harvesting cane was the subject of correspondence
a few years ago between agricultural experts in Louisiana
ami the officials of the Imperial Department of Agriculture
for the West Indies. As is well known, the almost universal

custom in tlic W'e-i Indies is to lea 91 of the trash on
the field, and to plough it in subseqi h was maintained

bj the Imperial Departmi at that th pi tctiee was be 1 suited

to Wesl Indian conditions on the ground that no practical

lessening ol insect attack was found to result from burning,
and that this practice can ed the loss of the largi ai a\

humus obtainable from the buried trash, which was of the

gre itesl value to 1 he soil.

From an article on the subject in the Louisiana /'/'inter,

December 19, 1914, by T. E. Holloway, of the Bureau

Entomology ol the United States Department of Agriculture,
it won LI appear thai the I. >uisiana cane growers are beginning
to doubt the wisdom ol burning the trash. The writer

gives, as the reason for this practice, the belief that in

this iner the ravages of the moth borer especially, u

largely checked. On the ild seem thai

the parasite, which kills the eggs of the borei pa the

winter in the trash on the fields: thus burning the trash

ds to destroy this useful parasite. Experiments have been

conducted by the writer of the article with a view of compar-
ing results obtained as to freedom from borer attacks by tin-

two methods. The canes on the experiment plots were

reaped November 2 to 5, 191 t, with the result thai on

the plot where the trash had been burned as usual.

the infestation of canes by borer was nearly s I percent.,
while where the trash had been left On the field in the

winter, and ploughed under in the spring, the infesta-

tion was only about 46 per cent. On another plantation,
where similar experiments had been undertaken, the

manager has determined to treat his whole estate in

this manner this year. A like resolve is expressed from
a plantation in Texas where the same trials had been made.
The writer concludes: 'We find that ploughing under the

cane trash in the spring has in every case reduced the number
of canes bored. The injury due to the borer being reduced,
it follows that more sugar is obtained, and more money
secured for the crop.'

Perhaps the chief advantage which accrues to the West
Indian plantation by leaving the trash on the ground is that

it forms, when thickly spread over the field, a useful mulch

helping to retain the moisture in the soil, and to keep down
the growth of grass and weeds. This aspect of the question
would not appeal so much to the planter in Louisiana, who
leaves the trash on the field in winter; but the great advan-

tage to him of ploughing it under in the spring is the

addition to the soil of a large amount of organic matter
which improves its condition.

THE DUTCH STANDARD.
In recent numbers of the Agricultural News (see

Vol. XIII, p. 407, and Vol. XIV, p. 3) reference has
been made to the Dutch Standard of colour as a
basis for fixing the rates of import duties on sugar
in Canada.

The following extract from Dr. H. C. Prinsen

Geerligs's book, Cane Sugar, should be of interest as

ilitining what the Dutch Standard really is:—
The Dutch Standard (D.S.) consists of a series of samples

of cane sugar, ranging from a very dark No. 7 to an almost
white product No. 25. They are prepared even- year by two-

firms in Holland under the supervision of the Netherlands

Trading Society in sealed sample bottles, which are sent to
the various merchants and Customs depdts. As these grai
serve as standards for the drfferenl classes of sugar on which
taxes are levied, it is important thai sugar mercl ould
know exactly to which .lass the sugar belongs which they
want to import; and, therefore, the sets of samples comprising
the Dutch Standard are daily used for comparison in many
countries which export rain- sugar.
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FRUIT AND FRUIT TREES.

SHIELD-BUDDING OF TROPICAL FRUITS.
The tropical regions of the world possess .1 multitude of

distinct species of plants bearing edible fruits, but very few

of them are reallj delicious to European taste. The standard

fruits of the northern temperate zone have been for centu-

ries subjected not only to culture, but to selective breedi

whereas until verj recently hardly any attempt at si li cti

or hybridization, or asexual propagation has been made with

most "i the fruits of the Tropics. Considering the small

amount ot can bestowed on fruit trees in the West Indies

for instance, the quality of the fruit produced is remarkable.

But the work ol selection needs more attention, together with

the fixing "f superior varieties by asexual propagation,

especiall) by budding or grafting them on to inferior, but

probably hardier species.

One meets now and then with a tamarind tree which

bears pods sweet enough to be eaten raw with pleasure, or a

cashew tree producing fruit of very much le-s astringencj
than is usual. It reproduction of such varieties is attempted

bj seed, years must elapse before the result ran even be

tested, and then the special qualify desired may tail to have

been secured. These instances have been selected from among
the less sought alter fruit, but the same thing occurs in fruit

of higher type. A specialty large and sweet golden apple,
nr a very tin' avocado pear, or a particularly well flavoured

guava, if the variety is wanted to be perpetuated, it can onlj

be done with certainty by asexual propagation.

Some very important work lias been d in this

direction by officers ol the Philippine Department of Agri-

culture. In Volume XII, No. 299, of the Agricultural News,
reference was made to the wi rk of 1'. -I. Wester, irted

in the Philippine Agricultural Review, July 1913) on the

possibilities
of improving many of the varieties of the

inonaceae by bud grafting "t - irior kinds on to stucks of

hardy, but tasteless species. In the same Review, September
I 91 i, the same writer has aii' it her interesting article on recent

experiments in shield budding tropical fruits, which contains

much valuable information for West Indian fruit growers.

\s bo experiments with the Anonaceae, it is found in

the Philippines that the 'mamon' (Anona palustris, glabra),
known to West Indians as the 'monkey apple', makes an

excellent stock tor the sugar apple (A. squamosa), and

the much esteemed 'cherimoya' (A. cherimolia). The custard

apple (A. reticulata) as a stock is very successful, while for

that purpose the sour sop (A. muricala) does not seem s,,

suit. oil' .

Mi Westei ha also successfully budded tin- golden

apple (Spondias dulcis,, cytheme), called in the Philippines,
lievi. Misdirections for tin- are as follows: "In tin hevi

(golden apple) slender branches, 7 to Hi millimetres in

diameter, with matured w I should In- selected for laid

wood. Tin- hevi is a very rapid grower, and calluses quickly;
the buds tin QOUld lie cut large, not less than 4

centimetres long.' Be has not apparently attempted the

budding of the golden apple onto another species of the

me genus. It might be well worth while to make exp
incuts in this line in tin Well Indies. The hog plum

(Spondias lutea) is of very vigorous habit, and might
a useful -tock for the golden apple, with a view to producing
an improved varietj "i that deliriously flavoured fruit, which

might he freei from objectionable spiny fibres, which at

present militate against the appreciation ol it- flavour.

The budding 1 In- ivocado p »r, for reprod icing
a practi sed foi some time; but I lie

budding of the gi 1 p irs never to have been carried

successfully before Mi ixperiments. II'- seems to

have proved that tin- operation had better he attempted

during the winter 11101 ths. The stocks should he treated

early as their size pen aits, and as near the ground as 1 mve
nient, for the reason th.it they send out -hunt- of their own

very persistently, and these are apt to retard the growth of the

scion, if the buds 1 erted too high above the ground. If

the buds are insert I into "id stocks they sprout with

difficulty. The bud wood should be sufficiently mature for

all the g 11 colour to have disapp ired from the bark, and

the buds should be ci I from 2'5 to •"> centimetres long. In

all these budding opi itions waved tape should be used

tying the bud in.

There appears to be a field for verj interesting in •

gation and experiment in this direction. Results cannot be

obtai 1 at once, but anyone whose inclination leads hie

make trials in budding or grafting tropical fruit may very

probably hit upon a line on which in the future some really

good fruit may be evolved from things which at pre

only be termed edible.

MONTSERRAT PINE-APPLES IN CANADA.
The Curator ol the Botanic station, Montserrat,

forwarded corres] lence and account sales relative to a ship-
ment of pineapples from that island to Canada.

Tim shipment consisted of 8 crate- containing III

pines. Of these, lis were sold, about a dozen Were in

hand not s,,ld, and me fourteen were not accounted for at

the t ii I writing.

These 118 pine- -Id for $20-33. The total charges were

$6"94, leaving a net balance On the shipment of $13 -

39, with

twenty-six pines not .-"Id or accounted for. If these last

are omitted, and the n't proceeds he reckoned as from the

whole number "I 1 1 1 pines, the price per pine in Montserrat
works out at aboul lid. each, from which to meet the ...st

of growing, harvesting, deliverj to shipper, packing, and
crates, as well as the profits of shipper and grower. The
Curator estimates, however, that when this figure can be

obtained, pines can be grown at a profit on suitable lands.

It is "f interest to note that this shipment consisted "I

unripe pines forwarded in 1 lold stowage, and of

other-- what ripei in cold storage. These latter arrived

at their destination m a less satisfaetorj condition than those

sent under tl rdinary hold condition.

A criticism ol the Montserrat pine is that it is not

sufficiently showy, although it- flavour is reported t.. be
excellent. It seems thai pines are still sold largely mi then

looks and that large, stocky fruit of bright colour, and p"s-

sessing g I,
well proportioned, leafy tops, are attractive to

the consumer, even though the flavour i- not equal to the

more slender, less liighij coloured Montserrat pin.-, wit'

small top.

It might he advisable for the Montserrat grower to

make trials of the Red Spanish variet] for shipment to

Camilla, and to continue t" grow the Ripley type for special
marl

There are aboul 180,000 acres planted in citrus fruits in

California. Then ire about 8,000 citrus growers, the

average holding being about 20 acres. The annual shipment
is now about I 1.."a ki.i mii 1 boxes, approximately one-sixth

..I the world's supply, (From Circular No. 121 of the

University of California, College of
Agriculture.)
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CASSAVA POISONING.
-v. ireral years ago the Imp- rial I 'eparl menl ol

Agriculture issued a leaflel containing Hints and

Information in regard to < lassava Pi isonii

There have n centlj
1" en si \ ral deaths Prom

cassava poisoning in Barbados, and us this probably

li;,|,|„
ns everj year in one 01 ano I pi

rh ips in all

the other West [ndianColonies.il maj be of general

interest to rel i ag dn to the subject in these columns.

The notes which follow are tab n from the leaflel

already mentioned, and they includi the gr<
ater part

of iis contents.

CASSA\ V POISONIXi:.

There are two kinds of cassava known in the West

Indies. These are the 'bitter' and 'swei cassava, Both are

largeh grown, and in some localities the roots afford an im

portaBt article of food. The roots of the bitter cassava arc

lally grated, and the milky juice is washed out, leaving a

Lrse Hour from which cassava cakes are made. In many

parts of the tropics cassava flour, known as farine, is eaten

cooked or heated on platesand made ii I
i tapioca. The roots

of sweet cassava ar< mon commonlj eaten as a vegetable after

,l,,. v uave been boiled or roasted. There are so few differences

to De „',. rved between the plants yielding bitter and sweel

cassava that children and inexperienced persons maj easily

take one for the other. Usually the peasants are fully aware

oi the distinction between them.

It is well known that the fresh roots oi the bitter

cassava arc poisonous, [f eaten raw, or in a half cooked con-

dition, the) contain prussic acid, and numerous deaths which

;l|1
. due to this cause, are recorded evi <\ year in the W,

Indies.

The object of this leaflet is to bring prominently under

general notice, not only the poisonous character oi bitter

aVE) but the fact that some kindsoi thesweet or roasting

i (especially from old plants) have been found to be

injurious,
it nol fully or properlj i ked.

H,,\\ TO PKE> EST CASSAA \ POISONING.

Although the sweet or roasting cassava is not so poison-

ous as the letter cassava, it would be safer to let it be widelj

known that no kind of cassava should be eaten

without being carefully and thoroughly cooked.

In preparing cassava for table, it is important to bear in

mind that what p >ison is present lies mostly near the outside

of the root. It i- desirable, first of all, to scrape off the

skin and tl iter portion of the root, so as to remove the

ater part of this poison. In the second place, the roots

should be carefully cooked right through, - as to

drive off anj remaining portion of the poison. Further, it

would be advisable not to eat cold cassava, or cassava that

has been allowed to stand for some time ifter being cooked.

The rules to be followed in preparing cassava of any

kind for tabic, would be as follows:

1 . Scrape the roots, and remove the outside

parts.
2. Cook the cassava well, and be sure it is

well coooked throughout.
3. Eat cassava only after it has been freshly

cooked.

« II \ I Tn DO FOK i U38AVA P0J80NING.

If a person after eating cassava fi I oi looks ill, medical

aid should be obtained. at once without an\ delay. That is

to say, the doctor should be called, or the patient

should be taken to
>r,

or to th i pital,

dispensary, or almsh i I

as soon as possible. \ few minutes ma til the

difference, and no time should be lost. The d i I

inject some medicine under the skin ol the arm which may
lie patient's life. Therefore lose no time.
While waiting for the doctor to come, or for tin

trap to take the patient to the doctor, I here are I

important things to be d which myoi lo. The

following things hi Id '"-dune:—
1. Place the pat ienl in the open air, oi ne ir i he

d of i he house.

2. Make the pat tent vomit by tickling the -

the throat with a finger,
- feather, or a piece oi gra . and,

if he can swallow, make him drink water a! intervals

each vomit. -i that the stomach is washed out thoroi

It he di.es not vomit frei ly, get soi ne to mix a tables

ful of 'ground' mustard in a tumble: glass') of

warm water— (for a child, a teaspoonful of mustard in half

a tumbler of warm water) and make him drink it off.

3. [f the patient begins to gel inserisibl 'lifeless',

take the clothes fr the upper part of the body, and

a large stream oi water out of a jug or bucket ft a I .

of three or four feet on to the back of the head, the spine,

and chest. This should never be left undone.
4. Afterwards dry the body with a rough towel or any

coarse garment, and put onsomedry eh.the- and bla

shawls, or anything to keep him warm. Continue t

the arms and legs briskly to keep up the circulation. If he

cold, put some bottles tilled with hot water round

him.

5. All this time hold 'smelling salts' to his

every now and then.

6. Ass i as the stomach is empty, and nothing

water comes up when he vomits, give a strongd

whisky, or brandy diluted with twice as much wati I

if it comes back at once, repeat the dose.

7. If anyone nearby knows how to carr) out n tat is

called 'artificial respiration', it should be done it' the i

gets very bad, and stops breal hing.

Those in charge of persons suffering from
cassava poisoning should not despair. Some
of the worst cases have recovered after ener-

getic treatment. Remember that the patient's
life is at stake, and there is no time to consider
whether 'wetting him will give him a cold', or

any idea of that kind. What is recommended
above should be done without fail.

The Royal Sugar Commission annou

,i- some misapprehension appi trs to have arisen with ri

to the action of the Royal Commission in reducing the price

of Mauritius crystals, it may be as well to state that the

reduction is confined to sugar of that class when -

a material of manufacture. The concession has been made for

the -peeial reason that with -near so used, the recovery from

the consumer of the increase in the cost of -near is

a much more complicated and difficult matter than it is when

sugar is used for grocer.} purposes. The Mauritius crystals

held by the Commission will, for the present, be reserved

exclusively for the use ol manufacturers: and there

intention of making a change in 'the prices of other cl

of sugar at the disposal of the' Commission, unless or until

some material change occurs in the condition now ruling.
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COTTON.

WEST INDIAN COTTON.
The reporl of Messrs. Henrj W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ended January 9, is as follows:—
The market was quiet throughout the week with only

a demand for the moderate offerings of Fine off in colour on

northern account. For Fine, Fullj Fine, and Extra Fine,

Factors show n" disposition as yet to concede from then

asking prices, thinking with the limited supply, they may in

time succeed in obtaining them.

The crop lots are -till being held much above the views

of b i\ ers.

\\ e quote, \ lz:

Extra Fine 23c. = L3Jd. s c.i.f. & 5 per cent.

Fully Fine 20c. to 21c. = 1 2d. tol2fd., „ „ ,. „

Pine

Fine off in col

I8c. = lld.

16c. = KM
This reporl shows that the total exports of Sea

Island cotton from the United States in Liverpool.

Manchester, and Havre, up to January 9 P.M."), were

50 1,012, and nil bales, respectively.
Mr. J. L. Fonda, cotton expert representing the

Line Spinners Association, whose visit to the Wesl

Indies has already been referred to in the columns of

the Agricultural News, returned to Barbados after

having visited most of the islands where Sea Island

cotton is grown as an important crop.
Mr. Fonda addressed a special meeting of the

Barbados General Agricultural Society on January 26.

Messrs. Wolstenholme and Holland, of Liverpool,
write as follows, under date January 11, 1915, with

reference to the sales of West Indian Sea Island

•cor ton:—
Since our report of December 12, 1914, about •"><! bales

of West Indian Sea Island have been sold, chiefly Fine Nevis

I \4. to 15e?., and a few Montserrat at \\d. Roth new crop.

Until there is some prospect of a termination of the

war, we only expect an occasional enquiry, unless holders are

disposed to accept about 1l'./. per lb., when large consumers

might be willing to augment their stocks.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture pro-

ceeded to St. Vincent on an official visit by the

S.S. •( Jhaudiere' of the Royal Mail Canadian Line which
I, it Barbados on Januar) 27. It is expected that

Dr. Watts will remain in St Vincent about a fortnight

returningto Barbados on or about Februarj 9.

Mr. W, II. Dunlop, Scientific Assistant on the staff

!
: I Di partmi rit of Agriculture, retui i

he l: M.S Ti nt' .'.ii Januar) 27 alt. i

three months' leave of al u Ei ind.

• 1
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REPORT ON THE BOTANIC AND EXPERI-
MENT STATIONS, ST. KITTS-NEVIS, FORT/IE
YEAR ENDED MARCH SI, 1914.

From the reporl of the Superintendent of Agriculture
for St. Kitts Nevis, which has jusl been issued, it appears
that the weather conditions during the year under review

have been not altogether so untax able as in the previous
year, the rainfall having been slightly above the average oi

the past twelve years. The distribution of the fall was
somewhat unusual, the months June, July, and Augusl having
been abi ally dry. The gardens of the Botanic Station

have been maintained in condition, and present a good
appearance,

A> in the year before, there has been very little demand
from the nurseries for economic plants such as cacao and

limes, no extension of the cultivation of these having taken

place. On the other hand, there has been a considerable
demand for palms and other plants for ornamental purposes,
which has Keen met from the gardens.

EXPERIMENTS WITH ECONOMIC PLANTS.

The series of plot experiments with sweet potatoes,
yam-, and cas.-ava, which have been steadily ec inducted for

the
past

ten years, must yield valuable information for the
cultivation of these root crops. The table of results of such
a long-continued series of experiments deserves careful

attention, sin,wing as it doe- the great variation in yield of
the several varieties experimented with. Experiments too,
with ground nuts, onions, maize, and Guinea corn are being
continued. It is interesting to note that a variety of

Guinea corn, new to the smaller West Indian islands, called

'Mazagua', appears to be giving very good results, the corn
obtained being distributed to planters for more extended
•cultivation. The experimental cultivation of tobacco yields
good results: and the horse bean as a green dressing has

proved of value. Experiments as to the effect of various
manures in the cultivation of pine apples are being continued.

WoRK WTTH COTTON.

For ten successive years identical manurial experiments
in cotton cultivation have been conducted at La Guerite.
The same conclusion continues to be drawn, that under con-
ditions prevailing in that locality, the application of manures
to the cotton fields is riot remunerative, although it is interest

ing to note that for the last two years, the long-continued appli-
cation of these fertilizers to the land apiiears to have resulted
in a slight increase of yield. Some experiments in hybridi
zation of cotton, which had been begun in the past, have been
now definitely abandoned, as they do not seem to be likebj to
lead to the production of a varietj superior in any waj to
the one at present cultivated. Sonn siieds of a variety with

exceptionally long fibre, which were recently received bj
the Superintendent of Agriculture, have been experimentally
planted, and will receive careful attention. Particularly
good work seems to be done in this Station as t,, cotton seed

-election, a point of the utmost importance, if the high
-t. in. lard of excellence of St. Kitts cotton i- to be maintained.

PLANT PESTS \M> DISEASES.

With regard to pests of the sugar-cane, St. Kitts does
not -'in to ha I

•

,

piously affected during the y<

under review. [t does ,.,. „ however, that the grub oi

Exophthalmos esurient is capable of inflicting a good deal of

damage as a root borer. Precautions should be taken at :e

against this enemy. Some years ago termites badly attacked

the canes in one district, but the methods of destruction

advised by the entomologist of the Imperial Department bl

Agriculture having been employed, this pesl seems to have
been adequately controlled.

By the use of preventive measures, the damage done by
the cotton worm this season has been very much Lessened.

In some districts a leaf disease, which appeals to be similar

to what is known in the United States a- leaf cut disease or

tomosis, made it- appearance. The leaf-blistei mite has
keen troublesome only in fields which are near to others

which old cotton plants have been allowed to remain. This

reprehensible practice should ecu, only be discontinued.

PROGRESS IN I III. CHIEF INDUSTRIES.

Owing to improved weather conditions, the sugar crop
was i fairly g 1 one, surpassing the estimates. The out

put of the Central Sugar Factory was very satisfactory. The
results of the work on the Experiment Station with varieties

of sugar canes, and with regard to the effects of various
manures in sugar-cane cultivation, form the subject of

a separate and detailed report.
(In most estates in St. Kitts, cotton forms a rotatioi

crop with cane. The crop this season is the largest \, i

recorded, and the product has maintained its reputation for

a high standard of excellence. In order to avoid any
lowering of this standard by the admixture of possibly
inferior cotton grown in other islands, and sent to St. Kitts to

be ginned, it has been decided that the separation of such
cottons shall be very stringent, and that bales of really

locally grown cotton shall be conspicuously marked, 'grown ir.

St. Kitts'.

There was an interesting local agricultural show in St.

Kitts in the year, and an exhibit of agricultural produce was
sent from that island to the Canadian National Exhibition in

Toronto.

The work of instruction in Agriculture Science at the
Grammar School seems to be very efficient. The results oi

the Cambridge Local Examinations in this subject are special

ly gratifying.

IGRIC1 l.'li RAL IFFAIRS IN NEVIS AND ANGI II.H.

Appended to the Superintendent of Agriculture's report
there is the report of the Agricultural Instructor in Nevis, on
agricultural matters in that island.

The cotton crop seems to have been a fairly good one
but there also, as in St. Kitts, mischief has been wrought in
some places by the presence of diseased, old cotton plants,
which were allowed to remain in neighbouring fields. In-

creasing interest is being shown in the cultivation of
coco-nuts in Nevis. Experiments with regard to various
food crop- are being continued, which are certain to prove
of value.

In the body of the report, the Superintendent of Agri-
culture refers to the cott :rop in Anguilla. In spite of the

dryness of this season, the crop has 1 n a
fairly good one

and there is loubt that the cultivation of cotton has d<

very much to ameliorate tin litions of life in that small
island.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number treats of economic
»es likely to take place in the West Indies, and

gives some hints as to possible new industries.

On page 35 there is an abstract of an article from
the Louisiana Planter on the question of burnino
cane trash on the field.

Under the heading Fruit and Fruil Trees will bi

I id si i ie hints on shields-budding of some tropical
fruits.

On page 37 is reproduced a leaflet, [issued some-
time ago b) the Imperial Departmenl of Agriculture,
« ill, regard to cassava poisoning.

The Insect Xotes in this number contain a sum-

mary ofthe account of the 'insect pests of coco-nuts

given in Copeland's book reviewed on page 5 of the

pri sent volume of this publication.

' in page tC, Fungus N'ojtes
contain an account oi

two diseases of beans, and some notes on the citrus

canker in Florida.

The article on page 47 is an abstract of the
ma r of dealing with devil's gra when used for

making lawns in I ndia.

The Panama Canal and the British West Indies.

The editor ol Tropical Lift has devoted the supple-
ment to the number of that Journal for December 1914

to the following subject: 'Panama and prosperity
—the

mistake of thinking that the British West Indies will

not benefit.' The object of the article is evidently to

direct the ait, in i t'the British public to the West
Indies, and their still undeveloped resources and to the

certainty thai the opening of the Panama ('anal will

afford extended opportunities for a wide expansion of

trade in West Indian products. The Panama Canal
must undoubtedly favourably affect the future pros-

perity of the Wesl Indian islands, and bring increased

wealth to them for several reasons. Firstly, lying as

they do in the direct route to and from t la ' 'anal, they
are bound to benefit as entrepots, coaling stations, and

refitting harbours. Secondly, the} must derive advan-

tages b} the opening of a direel traffic in tropical

produce, with the western coast of the United States

and Canada, Australasia with its increasing chocolate

manufactures, as well as Japan and China Thirdly,
the traffic to and fro that will result from the opening
of the ('anal, must add to the importance of the
industries carried on alread} in these islands, and

possiblj add to those industries profitable new ones,

such as the growing of fresh vegetables, poultry rais-

ing, maize cultivation, cattle and hoe breeding, etc.

Already the demand for such foodstuffs exceeds the

supply.
In conclusion. West Indians ma\ well feel grateful

to the editor of Tropical Life for this renewed effort to

direel attention to their islands by this interesting
article, illustrated as it is by excellent photographs.

Stock Poisoning Due to Scarcity of Food.

From time to time instances are reported in the

Wesl Indies of animals being poisoned bj some plant

growing in their feeding grounds. There are so many
di leterious, and even violently poisonous plants common
enough in the Tropics, that one wonder-- that fatal

accidents to stock are not i •

frequent. In /'tinners'

Bulletin, No. 536, of the United States Department
ol Agriculture, the matter is su arized in a handy
form. The writer, C. I '. Wighl Marsh, ofthe Bureau
ot Plant Industry, comes to the conclusion thai stock

seld< at poisonous plants bj choice, butonly when

they are induced or compelled to do so bj the scarcity
ot other food. It the owners of stock will recognize
this fact, they will reduce their losses from (his cause,

by taking a few precaul ions.

( I I Stock should not be turned mil to graze where
there is little to eat except possibly pois us plants.

(2) From am area known to be infested with

poisonous plants stock should be kept away. This is

especially necessary when on the general pasture land

-iiss has not started to grow, or when it has been over

grazed.

(3) [f it is necessar) to drive stock through
a

locality
infest,, | with pois,,nous plants, care should

betaken that tin \ are not hungn when going through
the local it \ .
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Candle-nut Oil.

The < !andle-nut tree, Al< ! ril< a has b

long naturalized in some of the Wesl [ndian islands

having been introduced from its native habitat, the

Malawi peninsula. This species, and other spi cies of the

same genus yield a drying oil, which is used in

water-proofing processes, in making varnish, linoleum,

rubber substitutes, etc. Enormous quantities <>l this

oil are exported to Europe and America, [n the year
1910 as much .-is LOO.OOO.OOO n oi oil obtained from

A. Fordii, valued al £800,000, were exported from

I! ;ow; while from Outcheon, during the same year,
there was exported 7,000,000 lb. of oil obtained from

A. movtava. This latter species is limited to thi

subtropical regions of South-wesl China, whiles, Fun/ i i.

belongs !•> the warm temperate regions of the Yangtse
basin. There is another species found in Japan
.•1 . ci riliiln, u hich yields an nil also.

1 1 ma \ be of interest in connex ion w it li this subjeel
t

• i i . i . 1 1

•

k thai -.it'll!,, species referred to above,
viz. A. Fordii, has been recently introduced into

several of the Botanic Gardens in the West Indies.

Vanilla Cuttings.

With reference to th article on vanilla cultivation,

which appeared al page 402 of Volume Nlll (see the

issue for December L9, L914)of the Agricultural Sews,
an interesting communication lias been received from

Mr. Joseph Jones, Curator of the Botanic Gardens,

Dominica, which should be of use to cultivators. He

points "in that the method of planting vanilla cuttings
as described in that article, is nol quite in accordance

with the practice found mosl successful in Dominica,

according to Mons. Joly, who has cjjargeofthe vanilla

cultivation at Canefield estate in rhat island. Tw
three oi the lower joints of the cutting should be light-
h covered with mould, on which a stone maj be placed
to hold the cuttingin position. Bi\t

a very important

point is thai the 'end of the cutting should always

project above the ground.' The reason given is a good
one: 'When the end of the cuttingis covei*ed, decaj
often sets in, which continues along the stem, and

prevents the pari below-ground from making strong
roots. This results in the death ofjBhe lower portion.
Vanilla is a-plant hard to kill, bul the placing of the
cud of the plant in the ground is about the speediest
n H -a i is of effecting its death.' For

Ijhe same reason the

following seems also bo be a g 1 direction. 'The

leaves on the portion of the stem covered with mould
should remain attached, and no wound should be made
on the pari below-ground.' It must be remembered
thai the roots of the cutting take fcheir rise from tin-

axils of t he lea\ es.

Mr. Jones also says thai il is considered desirable
l.\

experts to 'quail', i.e. slightlj to w ither the cuttings in

the shade for tweh fourteen days before planting.
It is gratifying thai the above-mentioned article

in the Agricultural News has \ iked this practical
comment of a man who has experience in vanilla cul-

tivation in the West Indus. Any such notes and

comments would .always receive careful attention from
tin- Impel i.il I >cpar1 menl of Agriculture.

The Poison in Cassava.

I n connexion w ith i he arl icli on cas i

|

on-

ing which appears on page 37 of this number of the

Agricultural News il ma} I- oi interesl to refer to

the nature of tin- poison which exists in the roo
i hi eassa; a plants.

An article in the bulletin oj the Imperial
Inttitute, Vol. IV

| 1906), p. 329, entitled <'

genesis in Plants, gives an ace it of the production
of prussic acid in plants.

Among the well known plants which have this

property of producing prussic acid in their tissues arc

the bean (/ haseolus lunatus), Sorghum or imphee
(Sorghum vulgare), the Lotus (Lotus arabicus),
cassava (Manihol utilissima ), flax (Linus vvdga
and others.

The organic compound winch contains or gives
rise to prussic acid in plants is sum. form oi

glucoside. In cassava, as wellas in the bean and others,

this is known as phaseolunatin It was al firsl thought
to occur in the bitter cassava only, bu1 is now know]
to be present, at times al least, in the sweet varieties

.'lis,,.

West Indian Permanent Exhibits in Canada.

A permanent West Indian Exhibil has been opened
in Toronto, which, it, is contemplated, will be extei di d

to Montreal, Winnipeg, and other Canadian cities.

This scheme of Perm'anent Exhibits is an attempt,
tu supplement the good work of the Toronto Exhibition

by providing one or more centres, where West Indian

products are shewn and offered for sal.-, and where

inquiries may 1»- made and answered with regard to

business in West Indian products.
The promoters state thai 'the exhibit forms a retail

depot where we can get in touch with the actual

buyers, and sell to them direct. The location is in the

heart of the city, and we have a fine up-to-date estab-

lishment with a large electric sign, etc. The whole
exhibit is considered a great credil to theBritish Wesl
Indies in every way. We shall sell only the best oi

produce, and the prices, of course, must be low enough to

sell satisfactorily.
Tic- eiv.it drawback of the exhibit at the Toronto

Exhibition has been the Diet that there is no one to

follow up the inquiries, and we hope to rill the

deficiency.'
The success of the Jamaica exhibit at Toronto

I'orthe past few years, and the inquiries thai have beer
made for the product s of that Colony seem to have

led to the establishmenl of the Permanenl Exhibit,
and ,-n the present time the goods on hand are largely
from Jamaica. It may however be well forth,- exhibi-

tion committers of all theBritish Wesl Indies and

British Guiana to get into touch with this enterprise,
as affording a means of e stablishing a closer relal ionship
between producer and consumer in the matter of

tropical produce in the northern markets.

Additional information may be obtained from

Mr. Lewis W.Clemens, Wesi India Permanent Exhibits,
71 King Street West. Toronto, Canada.
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INSECT NOTES.

INSECT PESTS OF COCO-NUTS.
In the firsl number oi the present volun E the

Agricultural News, two I ks have been reviewed which
deal with important crops of tropica] countries. One of

these, Coco-nuts, by Copeland, was reviewed at page •>;

the other, Cacao, by van Ball, at page 20. Each of

these 1 k> i tains a summarized account of the diseases

and pests of these crops, respectively. The accounts of the

fungoid diseases were reviewed briefly in the last issue of

this journal (see page 30). The present issue contains a sum

mary of the account of the insect pests of coco-nuts; that

referring to those ol cacao will appear in the next number of

tlu- Agricultural News.
i 0( ii \ ITS.

The principal pests of coco-nuts are the black or rhino-

ceros beetle {Qryctes rhinoceros), and the red beetle, or Asiatic

palm weevil
( Rhynch<phorus Ji

>

rugineus).
On/ctes rhinoceros is a shiny, dark-brown or practically

folack beetle, ranging in length from •'«> to 60 nun., with the
usual size between 10 and 50 mm. The male is the larger,
and is also distinguished bj the prominent horn on the
dorsal surface of the head, which in this sex is sometimes as
much as one centimetre (J-inch) in length, while in the

female it is smaller, often inconspicuous. The life-cycle

probably varies in length, certain writers on the subject

(Copeland amongst these) believing that in some cases it may
not occupy more than seven months, while others hold the

opinion that the larval life al y may extend over "a period of

two years.
The eggs are not described The larvae reach a length of

1 decimetre (about 1 inches) when they enjoy particularly
favourable conditions. The larvae live in decaying vegetable
matter of all kinds, and the cocoons are formed in the same
situations.

The injury to coco-nut trees is caused by the adidt

beetles, which eat their way into the bud, starting at the

•bases of the leaves.

The means of controlling this insect ate the destruction

•of the beetles in the tree or their removal by the use of

.a wire probe: the destruction of their breeding places

l>y the removal of all accumulations of rubbish; and

by means of traps, which consist of holes tilled with

specially prepared vegetabli refuse and mould, which furnish

satisfactory luce ding places, these being regularly examined,
and the hectics, cocoons, larvae, and eggs collected and
deal royed.

This last method i- believed to he the most effective

means of controlling the black beetle References to this

beetle have been made in tie- Agricultural Ntws, Vol. XI,

pp. 2 IS and .'ITS, and Vol. Mil, 'p. HI. The last of these

gives an account of the successful Use of a parasitic fungus iii

i In- beetle traps, which Kills many of the larvae.

The red beetle, or Asiatic palm weevil (Rhynchophonu
Jerrugineus) is related to the West Indian palm weevil

^R. palmnrum), ami attacks cooo-nul trees in the same way.

The red beetle is said to he the most deadly insect pest of

coconuts in the Philippines, but since it cannot attack sound
trie-, it i- not the hardest to combat.

It- length ranges from about ''< to more than 5

centi in- (I! to j inches). Its colour varies from reddish
to almost black. I attacks the coco-nut ami other palms,
hut is not known to infest plant- of other group-.

The length of the life-cycle i- various!} estimated to

cover a period of from ten week- to about one year.

The red hectic i- not able to penetrate into the tissues

of a healthy coco-nut tree, hut take- advantage "I injuries of

all sorts, which result from any breaking of the surface. The
holes of the rhinoceros hectic, wounds resulting from
hurricanes, tire-, careless or unnecessary pruning, all offer

means of access to the egg-laying female.

it has been found that the removal of old leaves, and the

firing of the tops in an attempt to check other insects or

disease, result in attack by this pest.

The methods ol i bating this insect include, (1) all

precautions against injuring the coco-nut tree, in which, ol

course, the control oi the rhinoceros beetle plays an important
part: (2) th<- removal and destruction of all infested coconut
or other palm tree- (."i extracting the beetles ami larvae
from their burrows and places of concealment in the tree;
(1) the use of hait and traps, which consists in the felling
and leaving exposed on the ground, under suitable conditions,
of any dead coco nut or other palm known to he attractive to

the insect, until eggs have been laid in them and the larvae
have hatched, when the trap material is destroyed, preferably
by tire. Mangoes crushed in coco nut milk and water, and

exposed in shallow dishes are also said to have been recom-
mended as a trap. The use of poisons, such as carl

bisulphide, cyanide of potassium, and hydrocyanic acid has
been tried for the control of this insect, hut without practical
results.

A number of other beetles, including some weevils, are
also mentioned as being pests in the East, and reference is

made to those which occur in the American tropics.
The most serious leaf-eating hectics mentioned are small

beetles of the family Sispidae, which both as larvae and
adults feed upon the leaves, and are the cause ol serious injury
to the trees.

One of these, Bronthitpa froggatti, is stated to he con-
sidered by I'Yoggatt as certainly the worst pest the planters
in the Solomon Islands have to fight in their young coco-nut

plantations. The result of the attack is that the leaves are
reduced to skeleton- connected bj .lead membranes before

they are well unfolded. In Eastern Java the same, or a nearly
related -pedes, attacks the coco nut leaves in a similar way.
In the Solomon Islands gangs of boy- are kept at work

shaking soap and keuosene wa-h into the -till folded leaves.

In tin- related genus, Promocotheca, three species are
known as coconut pests: P. cumingii in the

Philippines,
P. an'iqua in New Guinea, and P. opicicollis in the New
Hebrides.

The Philippine species is a -mall beetle fr To to 10 mm.
in length. It is sluggish in habit, and does not fly readily
on being disturbed.

Tie adult beetles crawl between the folded-up leaflets

of the young leaf, and eat -mall spots between the veins ol

the leaf.

The damage done by the larva is greatei than that done
by the adult. The eggs are inserted bj the adult female just
beneath the epidermis of the leaf. The larvae, on hatching,
deiietrate into (he tissue where t hey feed, and pupate late,

Tile -pot. eaten In | he beet les. and those eXeaVatcil b)'t)),;
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larvae, become dry and discoloun I tvl aitheleat opens out,

[give to a badly attacked tree a very unsightly appeal

ance. In addition, the effect of a serious attack i- very

injurious t" the tree.

This insed is controlled to a large extent bj two

h\ menopterous parasites.

A. number of moth and butterfij larvae also feed upon

the coco-nu1 leaves, bul these an pests of a rather local

nature Two of these, Brachartona :atoxintha ami Hidan

va, occur in other parts of the East; while two others,

Padraona chrysozona, and Thosea cintreomarginata occur

in the Philippines.
Brassohs isthmu, which occurs in Panama.and B. topho

rat in British Guiana, are two other leal eating insects included

i ! Iir list.

Omiodes blackburni, which is known as the palm leai

roller in Hawaii, is also mentioned.

Locusts are recorded as occasional serious pests in

Madagascar, .and the author states that in Mindanao he has

seen coco-nuts thoroughly stripped by these insects, and so

[]j injured thai the fruiting would be delayed two years.

Another Orthopteron, Graefea cocophaga, .me of the

walking sticks, or stick insects, has at times been a pest in

certain places.
Its distribution extends from New South Wales north-

ward anil east ward across Polynesia. It feeds on coco-nuts,

and has temporarily done considerable damage in places. It

is large in size—about 20 centimetres (8 \ inches) in length
—

bul is inconspicuous on account of its colour.

Of all the scale insects, some thirty species, recorded as

attacking the coco-nut, Aspidiotus destructor is stated to be

the only one which is ever found in large numbers and

charged with doing serious damage. A. destructor is

probably found in every land where the coco-nut is grown.

It is said to have been most serious in the Caroline Islands,

where the coco-nut is the staple crop, but its occurrence is

universal in coco-nut-growing districts, and while often kept

in check by its natural enemies, it may at any time become

sufficiently abundant to be a serious pest. The lady-birds

of the genus Chilocorus appear to be the most efficient

of its natural enemies. Trees that are growing under suitable

conditions are less likely to be seriously attacked by
this pest. To guard against injury by it trees should

be amply spaced, provided with plenty of water in the

ground, and, if necessary, cultivated and manured. It is

led that in Trinidad Aspidiotus destructor is often pro-

tected by an ant (Aztecta charifex), in such a way that the

scale is completely guarded against its natural enemies.

The miscellaneous pests of coconuts include such forms

as the robber crab (Birgus latro), parrots and crows, bats, rats,

bandicoots, porcupines, hogs, and bearst The hog is said to

lie the worst pest of all these, destroying seed nuts which

have been planted out, ami young trees. In the Malay

States, bears, pigs, and rats are said tV> do more damage to

coco-nuts than the beetles. In Lower Perak, bears recently

destroyed more than 1,000 coco-nut trees in one year.

The article is reproduced herewith, a- being ol

interest to West 1 1 1 1 1 . i r i

agriculturists.

The work of breeding new flowers, fruit- and \. ta

from natural or artificial en es, has been, and [ believe can

still be, carried out excellently with a minimum of Mendelian

theory. The most important idea, I think, is thai of prepo

fence, or transmitting power, or strength of heredity, as it i

sometimes called. This rather loose term, so far as] bav<

seen, has Ween used to embrace at least the following different

Mendelian cases:

(1) The dominam t a character in a first-generation

hybrid. (The dominanl parenl is prepotenl for the character.)

(2) The presence in the prepotent parent of a number

of separate dominant characters, or of a number of char

acters inherited as a dominant unit. (An important case of

prepotence.)

(•'!) The excess of dominant s, from the cross of a positive

homozygote with a recessive, over those from the cross ol

a heterozygote with the recessive. (The pure-bred is more

prepotent than the i grel.)

Ill The presence of the dominant character in all thi

progenj of the Lack cross of a hybrid with its dominant

(prepotent) parent, whereas only a fraction shows the

recessive character when the hybrid is crossed with the-

recessive parent.

(5) In cases of imperfect dominance, the difference in

appearance, as well as in transmitting power, between the

homozygous dominant and the heterozygote. (Recognition
of prepotence by external characters, i

(6) The large excess of dominants in the progeny of

selfed hybrid plants. (Influence of the prepotent grand-

parent.)

(7) The constancy of a selfed homozygous dominant

compared with a hybrid. (The former is prepotent.)

(8) The constancy of a selfed recessive compared with

a hybrid. (The pure-bred has greater transmitting power.)

If, then, the breeder of improved plants uses pedigreed
lines (centgener plots, or ear-row tests) instead of mixed cul-

tures, and selects in each generation the plants which are

most prepotent for the pirticultr characters he needs, he can,

I think, usually leave Mendelian formulae to those who are

working to discover new facts.

PREPOTENCE IN PLANT BREEDING.
In tlie Journal of Heredity for January L915,

there appears an article under tie' title given above. \<\

Mr. John Belling, B.Sc, sometinn Science Master at the

Grammar Scl I in St. Km- and foVseveral years past

..ntlie stall' of tin- Florida Agricultural Experinenl
Station,

THE INFLUENCE OF FOOD POOR IN

LIME ON THE COMPOSITION
OF GROWING BONES.

In the Monthly Bulletin of Agricultural Intelligence,

October 1914, of the International Institute of Agriculture,

there is a review of an article in the Berlin Biochemisc/ie

Zeitschrift, July 29, 1913, by Stephan Weiser, on this subject,

which gives some striking facts.

The writer kept a group of three young pigs, from

January I"' to October I, on food rich in lime, and another

perfectly similar group, on rations poor in this substance.

After the animals were slaughtered, theliones were analysed.

It was found that the rations deficient in lime so affected tin

development of the animals that from the beginning their

increase in weight was about 20 per cent, less than that of

those fed on food rich in lime. The prolonged want of lime

always caused diminished appetite, and consequently diminish-

ed live weight. The pie- 'hat had not lieen fed with enough
lime had, in general, deformed, pliable bones, thinner ami

easier to cut than those ot the other lot; thej also contained

considerably! water, and much less ash.
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The following fi 'in Katun foi I

1 mber 17, 1914

imp] lie success attending a highly perfected sj

I agriculture. Although the production of ri

Spain is the lowesi of the six rice-growing countries, the

yield per acre is double thai obtained in Italy and Egypt,
and more than six times the official figures for India. This

resull i- due to the tuprougli cultivation of the fields, I

system of transplantation, and I i the use "I
large qu:

of nitrogenous and phosphatic manui e

GLEANINGS.

At the Royal Eorticultural Society's Show, held al their

hall "ii December 15, 1914, a plant that attracted a g 1

deal of attend especially at ig experts, was a splendid

pink Poinsettia rosea, a new plant which has been obtained

by crossing the red with the white variety. It was shown

by Messrs. II. B. May of Edmonton. (Thi Timet, December

16, 191 I.)

Mr. A. S. Archer of St. John, Antigua, has communi-

cated with the [mpei ial < lommissioner of Agriculture, express

ing his desire to obtain 5,000 fertile nuts of Pandanns utilif.

Anyone w] in supply the whole amount, or any part of it,

should write to Mr. Archer, who will be glad to state the

price he would be willing to pay per I. nun, andalso give
instructions as to modeoi shipment.

The itton boll worm is unhappily creating serious

_.• to this year's cotton crop in Cyprus, in some cases

causing a loss of 50 per cent, in yield, it has been no doubt

present here and there in Cyprus for some time, but as no

reports were made to the officers of the agricultural depart-

ment, no remedial measures have been applied, and thus the

trouble has gr idually spread. (The Cyprus Journal, • (ctober

1914.)

The eleventh and twelth annual report of the West of

Scotland Agricultural College liafe been received at the Office

of the Imperial Department of Agriculture. It contains

ting bulletins (1) on the conduct of school gardens,

(2) on manures, their composition, etc., (3) on the results of

some experiments with farmyard manure, (I) on poultry

keeping. Allowing for diffen ncesin el i ma tie conditions, etc.,

these provide suggestive reading for West Indian agricul-

turists.

At Magaliesberg, South Africa, some wonderful returns

have Keen obtained from orange trees. It is n rded by
a grower, in South African Gardening and Agriculture,

August 1914, that from thre range trees, estimated to be

old, he has taken 11,030 fruits this season,
some of which were •>.'. inches in diameter, and he expei ts

get another 2, 3,1 yet.

It would appear from Circular No. IT, issued bj the

Bureau ol Standards al Washington, that fur all practical,

and most scientific purposes, the Dnited States yard and

pound are the same as those in the t'nited Kingdom. The
United States gallon, used for the measurement of liquids

only, i- however, onlj jj
ol the Imperial gallon, while the

-I state, bushel, used in the measurement of drj g Is,

is approximately ol the [mpcrial bushel. <A

December 17, 191 i'.'i

From the resull ol a series ol experiments made at the

Tucnman agricultural experimental station in Argentina, to

compare the relative merits ol the pi ating of thick and thin

cane, it would appear thai provided the sort planted is

healthy, the thickness of the cane used is of little impoi

Arigorous selection from the point of view ol healthy con-

dition and freedom from disease, is much more valuable

a selection regulated merely by the size of the cane. (The

Inti rnational Sugar Journal, December 1 '.M 1. 1

The idea of sending a Cnited Stairs tradi ition

ship to South America, in ordei to develop the market, there

for exporters, has taken practical shape. The International

Mercantile C pany's Steamer 'Finland' has hem cha

for the purpose, and will sail from New Vork on January ^s.

Her itinerary includes the principal ports of the Wesl I

lies,

and of Central America as well. She will cany about 100

representative manufacturers and salesmen, whose exhibits

will l>e adequately displayed on board. (Yorkshin Post,
December 22, 1914.)

[n his recent lecture on the Trinidad oilfields, al the

House of the Royal Societj ol Arts, London, Professot John
Cadman stated, with Regard to theii prospects, that: 'whilst

the rate of development has nol been as rapid as one might
\|" cted i in some respects thi re may be roo

criticism, to which the writer is nol prepared to sub

much good work has been accomplished, many ditti

have been overcome, manj uen problems have been solved,
and sufficient work has been accomplished to di

unquestionably the potential value of Trinidad as a sot

petroleum.' (Oil Xeivs, Di mber 19, 191 l.t

The use of tish its cattle food has a nov< I sound, but it

appeal'- to be a common practice in various parts of the

world. In Shetland and Iceland drj sail fish is fi d to cattle,

sheep, and even to horses. So long ago as 1853, Sir John
Lawes carried oul experiments al Rothainsted on the feeding
of pigs with dry Newfoundland cod fish. He found that

thi fish-fed pigs were fal and well .row
,
and thei

a very good proportionate increase to f I i

Although tish does not ( ipare favourablj with ground nuts,
-o far as fattening value is concerned, il is suggest

ast a considi ruble saving might be effected by its

( tVulure, December 17, L914.)

Maize is cultivated in Mauritius almost entirely by
small planters, who find a ready local sale for their pr<

The methods of cultivation leave much to be desired, and no
attention whatever is given to the selecti f seed for

planting purposes. It has
; lemonstrated repeatedly

that with careful selection ol eed for -owe;-, considerably
increased yields maj be obtained. The work of selection is

ol the simplest, and can be readily carried out by the

planters themselves. By attention to this selecti in
i rl

cropyieldsof 10 to 20 per cent, may n idilj I I

(Bulletin Ao
-J, General Seriet, Wl.f, Department ol Vgri

culture, Mauritius, i
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STUDENTS' CORNER. DOWN THE ISLANDS.

The beginning of another yeai o iding for students

who have in view the obtaining o! ertificates of the

Imperial Department, seems to be a good opportunity for

impressing again on them the aeces ty of careful and

continual observation. The trained ye sees verj much
more in an object of interest than the casual glance of one
imt interested. < >r in other word

,
sees in cadi object

just what it has the capacity of seeing And observation,
that is careful attention to what one is looking at, enlarges
this capacity. This is true of ever} department of human

industry, but perhaps most so with regard to agriculture.
For the planter has not to deal with an exact science.

The very best agricultural systems, fcfte most scientific

methods of planting, may fail from causes over which

system or science has nn absolute <

trol, such as weather
conditions. Heme the necessity of careful observation,
so as to apply system ami science intelligently to

meet the varying conditions which arise from non-pre-
ventible causes. Many things pertaining to agriculture
are hard to understand, but there are many others,

which ought to be no mystery to the observant man.
because they arc only the natural effects of causes which he

has taken note of. For instance, if a field, which has been

yielding a good return of the crop grown on it for several

seasons, begins to show a marked diminution in its yield,
the observant planter would know the particular reason, out
of the many that there might be want of drainage, lack of

proper manure, had tilth, etc.

The observant planter must first and foremost note and
-

dy the eonditions.it' his own particular locality. These
West Indian islands are in some ways very much alike, yet it

is well known that the conditions of soil and rainfall vary so

much, even in islands that are within a few miles of each other,
that rules and methods, uot to -peak of crops, have to be
modified to suit local conditions. Fortius reason the Imperial

Department of Agriculture suggests varied subjects for special

study of each student, in order to stimulate observation of,

and attention to, a subject that can be investigated locally.
For instance, a student in Antigua could hardly have the

possibility of making personal observatii ns on the growth and
manufacture of cacao, or a student in Dominica of becoming
practically acquainted with the cultivation of cotton. Even
if they obtained in either case a knowledge from books, the

opportunities of cultivating their powers of observation would
Ii.in e been lacking.

But not only is this true of different islands, but it is so

of different districts even in quite small islands. In fact the

necessity of local observation of their capacities and nee. Is

extends to diflerent estate, iii the same, district, and even

further, to different fields on the ., state. Observation
on these lines is within the power ol any agricultural student.

Hemay observe to take an example from sugar-cane plant-

ing how cadi variety grown on the estate he has to do

with, conducts itself in different fields^ Perhaps it does
well on one, ami only fairly well notlier. Then his

observation will probably find out tic reason for this, and
he may be able to make improvements in the future.

In conclusion, the careful training of the faculty of

observation will also safeguard the agricultural student against
the danger of blindly following a be ick in bis occupation.
Nor, on the other hand, will he In persuaded blindly to

undertake every new proposition, because his powers ,,f

observation will have trained him to weigh and estimate the

probabilities before entering on action.

ITEMS OF LOCAL INTEREST.
st. \ i\oi .vi i )n aci "nut of exi i ive rain tin

crop in this island is not turning is well as wa i

The Agricultural Superintendent has bee
rig with

the owners of some estates a scheme for buying cane from
small holders, and has I n holding in

parts of the island in connexion with thi agricultural
situation as affected bj t lie war.

dominica. An earl} Howeriug of tie limi trees seems

pretty general. The fruit -I Id be ready for tin

fresh lime market in New York. There ha, been consider-

able planting of lime tree, at I lie end of the year, 9,<j50

pi.
mi- having been distributed from the Botanic Stati m

in the month of I teceinber.

montseebat. Tic- Agricultural Superintendent
that the general experience in the island thi year has en

that the crop of yams is a comparative failure. The,
of this is unknown. The experimental plot of l acn t

bay trees yielded .'i.i'.ifi lb. of green leaves from which -'!7 lb.

of oil has been extracted. The cultivation of maizi

been considerably extended, and the question of making
•farine' is receiving attention. Thi small shipmei
gr id nuts sent to Canada -old lor ."». per fib.,

and was said

to lie worth probably 7c. per lb. in bulk. There seems to be

a possibility of trade in this product. A meeting of
pi

interested in cotton cultivation was addressed on December 30

by Mr. .1. L. Fonda, the cotton expert qow visiting the

West Irdics.

ANTIGUA. The sugar cane crop of the island has much

improved during the last three months, and in some parts the

cotton crop looks promising. The area under cotton is iboul

742 acres. The total rainfall for 1914, as recorded al

Botanic Station, was 37*16 inches.

st. kittn. In December the cane crop made good
gress and the prospects are more favourable. The Central

Factory was to begin operations on January 18 so as to fulfil

their contract for sugar sold in advance by March 31. The
next crop is being rapidly planted, and the germination is

good. There will be a slight increase in acreage of cane

planted. The one estate that planted cotton as a permanent
crop is now planting cane as well. Mr. Fonda visited 'he

island and addressed meetings of those interested in the

cotton industry. He was much pleased in general with tin'

condition of cotton both in St. K'ltl- and in Nevis. The
rainfall for the year at the Botanic Station wa- 50'87 inches.

Nevis. The cotton crop throughout the island has

been reaped, and, on the whole, the returns are fairly

good. The small holders are putting some of their

lands into cane, and are making efforts towards better

cultivation and more adequate manuring. The provision

crops arc doing well, ami there i- an expectation of a very

largi return of sweet potatoes. In thi- island also, Mr. Fonda
addressed a meeting of cotton growers on December Mi,

when many interesting points were noticed. The i.

lor the year was 53*55 indies.

vim. in islands. The cotton field- have been much im-

proved in condition owing i" the reqent rains. Unfortunately
however, the heavy downfall has caused the cotton plants in

some places to suffer from arrested development of the bolls.

There is considerable i xtension in the cultivation of food

crop-, throughout the island-: sweet potatoes and ca

have received the most attention, and maize is being largely

planted also. The interest in the lime and coco-n

•rie- is being maintained.
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FUNGUS NOTES.

TWO BEAN DISEASES.
Two well known diseases to which beans of the genus

Bhaseolus are subject are described in Special Bulletin 68, of

the Michigan Agricultural College Experiment Station, by
•I. II. Muncie. Descriptions of their field characters are given
m> considerable detail, and form the basis of the summary pre-

sented below. Little appears tobeknown astothe occurrem
it bean diseases in the West Indies, the crop usually being

i i\ subsidiary one, and receiving little attention. In con-

[Uence nl the regular importation of seed from the United

States, the probability of the occurrence bere of both the

diseases in question is verj cot dderable, and the following
information may enable them to be recognized. Bacterial

leaf diseases ol beans similar to. or identical with, "blight' are

net uncommon in Barbados.

Bean anthracnose, due to Colletotrichum cindemuthi-

anntn. is a disease which liegins from infected seed, appears
.mi the vnii ng si ''J 1 1 1

i.e. -, ami ultimately infests the leaves, stems,
mil pods of the developed plants. The fungus penetrates the

pods t" the seeds within, upon which spots are developed
which necessitate the sorting by hand of the crop, and form

a starting point for a new cycle of disease. The spots appear
On the seeds as sunken Mack or brown specks in the case of

light attack, or as brownish or blackened spots, usually in

the form of a ring with a dark or rifted centre, where the

attack is severe. On the seed-leaves, circular or kidney-

shaped blotches appear, which may enlarge until the whole
leaf is involved. Elongated cankers are produced on the

>teins, and many young plants are lost from the direct or

indirect consequences of stem and root infection. Young
leaves may be crinkled owing to the effect of the fungus on
the margins; older leaves are affected mostly on the veins,
and the portion of the leaf blade beyond the attacked vein

turns yellow and dies, for want of water. On the pods the

lesions start as small reddish pin-point spots, which enlarge
into circular or kidney-shaped sunken areas with a raised

rim. Yellow or pink spore masses are produced in the

centres of these spots. Severe infestation occurs as a conse-

i|iience of continued wet weather, and a general yellow

appearance, due to the dying of the leaves, is then recogniz-
able in the fields.

Spraying with Bordeaux mixture is a measure of

doubtful efficacy, nor is any other cure known. According
to M. I'. Ban us {Phytopatltology, I, 190), varieties which
have been found resistant to certain strains of the

fungus are attacked by other strains, and no com-

pletely resistant variety has yet been produced. Freedom
in the disease can howevei be secured by taking precau-

tions against planting infected seed. Pods must be selected

which have no spots whatever upon them. It is uol

sufficient to select unspotted ieed, since a slight infection

may not be noticeable. An infection so slight as this upon
i pod would have little significance, since the fungus would
not have penetrated to the seeds within. It is advisable,

however, in order to prevent infection from such a source, or

ii merely adherent
s]

i dip the pods for ten minutes

in corrosive sublin <.\ part to 1,000 of water).
obtained should be used to

]
I plot on

lean ground,
t '

fcer this tn m at mould at

worst be elimination by hand-pull
The second di in blight, is caused by Ba

phaseoli Thi in ight cases,

yellow spots or bloti hes, not d ii Fn utly

on the side of the seed which was attached to the pod; in

ases, yellowing and shrivelling of the whole seed.

On the seed leavi mail amber-coloured spots appear, with

which maj bi a— iated a light fellow slime. On the foliage
Leaves the disease produces irregular water soaked areas,
which are uSUall) bordered by distinct yellow Or red lines.

These areas gradually* enlarge until the entire margin, or

half the leaflet, maj be involved. The watery areas later

l.e,,,me brown and dry. < in the pods, watery pustules
first fori I,

which develop into anil ier nil. Hired

irregular blotches with uneven green centres; clumps of

the bacteria ooze out, and dry into yellow crusts on both
leaves and pods. The general appearance of a field, when
the prevalence of humid weather conditions has led to a
severe infestation, is described as suggesting that the plants
had been drenched with hot grease. At a later stage the

older leaves look dry and burnt, and excessive new growth
occurs in the attempt to provide mw foliage. Fruiting is

seriousl) interfered with, and the pods cease to till out.

No fully effective means of control is known. The
germs are able to resist drying for a long period, and become

widely spread, so that probably reinfection does not entirely

depend on seed. The measures recommended for anthracnose

should, however, also reduce considerably the incidence

blight.

CITRUS CANKER.
In the lust number of this Journal (p. 14) infor-

mation was given concerning citrus canker. This may
now be extended by the abstracts, appearing in

Phytopathology for December, of two papers to be read
at the Annual Meeting of the American Phytopatho-
logical Society.

citrus canker. A. B. Massey. A serious disease,
citrus canker, appeared in south Alabama and localities of

Florida about two years ago, but came to our attention in

January 191-1.

By isolation cultures, artificial inoculations, and reisola-

tions the cause has been proved to be due to a species of

Phoma.
It has been found on a number of different species of

citrus, but its greatest damage is confined to the grape fruit,
and hardy orange ( Citrus trifoliata) stock. It attacks seriously
the fruit, twigs, and leaves of the grape fruit, causing the
leaves to drop, and injuring the marketable quality of the
fruit. In the hardy orange no case of fruit infection has been

found, but the twigs and leaves are heavily attacked, causing
defoliation and serious injury to the young twigs.

THE CTTBUS ' VNKER SITUATION. 1!. Kent Beattie.

A new oriental disease, far exceeding the chestnut bark disease,

in infectiousness, has recently made its advent in the Gulf
States. The citrus canker occurs on all species of

citrus, but is

especially severe on grape fruit. It develops upon the leaves.

stems, and fruit. It may kill young trees, but does not

develop girdling ikers on older stock. Its chief injury
is to the fruit. The Satsuma orange is highly resistant.

The disease ivas brought from Japan on Satsuma, or
Citrus trifoliata oek, and has been nursery distributed

throughout the Gulf States, Quarantine measures, and the
destruction ol infecte^d trees and nurserj stock bj burning are

Used tO combat it.

This disi a splendid illustration ol the danger
to which we an constantly exposed from plant diseases

gni; d in far off coi d< rs of the earth.
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TURF.

Probably the best material whiph i iu be used in the West

Indies for the successful maki wn, is the well known

'devil's grass' (Cynodon dactylon), yel all owners oi lawns

,,. troubled from time to timi bj it h t two nuisances, the

growth of weeds or coarser grasses among the lawn grass,

and the tendency of the latter to get 'patchy', that is to say,

to die down in spots.

In the Agricultural Journal of India, October I'M I.

Mr. C. M. Hutchinson, Imperial Agricultural Bacteriologist,

has an instructive article on the culture as turf, of Cynodon

dactylon known in India, as doob which has many points of

interest to anyone in these islands who wants to make the

'of a lawn. 'I'll.' writer shows that the judicious use ol

unmonium sulphate is eminently successful both for main

taining the condition of a lawn oi devil's grass, and for

ridding it of deeper rooted weeds and grasses.

Devil's grass is a shallow-rooted plant, and obtains its

•

I from the surface layer of the soil, whereas the obnox-

ious weeds and coarser grasses are comparatively deeper

rooted. To supply plant food which tends to remain near the

surface, or to undergo only near the surface such changes as

necessary to make it assimilable by plant roots, obviouslj

results in the increased growth of the -hallow rooted plants,

,,,d the diminished power of growth of the deeper rooted

kinds. Nitrogen is the chief requirement of devil's grass.

as experiments have shown. Ammonium sulphate, as a source

of nitrogen, is retained by the soil to which it is applied, and

tends to remain near the surface, whereas nitrate of soda is

ily washed down through it. This, then, is the reason for

the use of ammonium sulphate for encouraging the growth of

devil's grass at the expense of other deeper-rooted coarser

grasses and weeds. Experiments at i'usa showed that the

application of ammonium sulphate to a very bad piece of turf.

containing in addition to devil's grass several species of

coarse grasses and Euphorbiaceous weeds, resulted in the

practical
elimination of everything except the devil's grass.

A plot of specially bad turf was treated with ammonium

sulphate at the rate of .'U lb. dissolved in 4 gallons of water

per 100 square feet. Tins was applied with a watering pot.

Thus for a tennis court of 78 x 36 feet, 98 &. of ammonium

sulphate would be required. In forty eight hours after the

application
the coarser grasses and weeds appeared to be

dead, as did also the devil's grass, being brown and burnt:

but two days later fresh green shoots of devil's grass were

.seen, which gradually spread over the plot, and in one month's

time with no further treatment but daily watering and

occasional cutting, the whole surface was covered almost

exclusively with devil's grass.

It will be seen that this rate of application of ammo-

nium sulphate, being very high as compared with agricultural

practice,
is certainly expensive, but in dealing with such

small areas as tennis courts, putting greens, cricket pitches,

or small ornamental lawns, this expense would probably be

more than justified by the result. Audit must be empha-

sized that unless ammonium sulphate is employed in this

liberal manner, the elimination of weeds aimed at will not

be obtained. It does not seem likely that an application of

ammonium sulphate would be necessary more than twice a

year, ami that at only half the quantity, i.e., 1
^

tt>. in \ gallons

to 100 square feet, roughly speaking 50 tt>. for an ordinary

tennis curt. The necessity for such application can be

judged by the colour of the grass; if this becomes pale green

or yellowish,
an application of this sm titer quantity will s

ire it to its proper colour. In cases where an mi

duly vigorous growth of weeds occur .
the application of the

ammonium sulphate in a solid f >t the first-mentioned

rate, has hail even a moi I id effect in the di i

of

the weeds. It should be sown bvei the ground i

possible, on! then watered i i
with the same

as if dissolved. This resull may perhaps be obtained jusl

well, and more simply, bj dissolving the amount of ammo
niuiM e in 3 gallons of water instead of I gallons.

In dry weather, lawn I
be watered daily: but to i

Ii water will countei i eft© u alt, bj

down the available plant I from the surface layer whi

it is needed by the devil The a< I ual ami t daily

needed is small just sufficient to moisten the top inch or

two of the soil.

Dhe use of sand as a dressing for a lawn is net j

At I'usa, it is stated, ih ipplication oi an inch of river

to a piece of poor turf .'

only in the growth of but in the eliminate f

bad weeds from the turf.

With regard to cutting thegrassona lawn, the follow

ing remarks by the writer quoted are worth noting. If the cut

grass is not caught in the box on the mowing machine, an

removed, it remains on the surface, either to dry up and re

decay for some time, or to attract insects which may injure the

growing turf. ThemanuriaJ effect, sometimes attributed to

the untidy habit of leaving the cut grass on the lawn, does

not seem to be real. But if the cut grass is removed, and

soaked in water for about a week, theextract thus prepared

does contain a considerable proportion of ammonia, audit

watered on to the lawn, has a similar effect to the application

of ammonium sulphate, although not so lasting. [Jnfortu

nately the grass water thus prepared has a most objectionable

odour, which, however, disappears after a short time.

Cutting should be carried out systematically. To. Ion..

intervals between cuttings ruin turf, because they allow the

formation of stems which are not only long, but thick.

Cutting in fact, may be regarded as a form of pruning tin-

grass plant, which stimulates its growth while altering its

shape, causing it to produce a larger number of leaves and

stems on the same area, and therefore a thicker and closer

turf.

With regard to rolling, it is fatal to turf, if carried out

when the surface is too wet. This is also true of cutting.

It is obvious that the weight of the roller or mower will

puddle the wet surface of the soil, causing the formation of

a hard crust.

The treatment of turf with ammonium sulphate, OUtli ted

above, should be adopted preferably at a period when heavy
rain is not to be expected, which would probably wash tic-

salt, too quickly from the top layer of soil. In I'usa the

stimulating effect of the treatment in dry weather was much

more marked than during the rains.

In conclusion, it maybe said that experiments in turf

formation on the foregoing lines may be made b\ anyone

possessing a few square yards, a fair supply of water, and

sufficient interest in the subject.

The manurial value of road sweepings is naturally vt

variable. In sweepings collected from country roads there

may be a large proportion of sand ami other material

of no direct manurial value. The smaller proportion
of urine in road sweepings makes them less valuable than

stab 1
.- manure, as the nitrogen is not s,, readily avail

able. An analysis of a sample of road scrapings, carried

out by the consulting chemists to the Royal Agricultural

Society in England, leads to the conclusion that tie- scrapings
are little, if at. all, richer than ordinary soils ,,- far as

manurial value is concerned. (The Journal of '/< Board of

Agriculture, November, 191 I.)
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MARKET REPORTS.

Loudon.—Tin; West India Committee Cib

December 15, 1914.

to i
,

'

l'> u < Sheet, •-' •-': block, 1/10 per lb.

Bj es\* v\ N.. quotations.
Cacao Trinidad, 7- to 76.'- percwt.;( ad

72 : Jamaica, no quotations.
1 fee Jamaica, ii" quotations.

> \\ . st Indian, £20 per ton.

Cotton—Fully Fine no quotations; Floridas, no qi

tions; \\ est Indian Sen [sland, 1 1
i

Fruit—No quotations.
Fi -iir No quotations.
Ginger Quiet.
Isi molass No quotations.
Honey —No quotal ions.

Lime Juice—Raw, 2;3to2/9; eoncentrated, £28; I t( ol

limes (hand-pressed), 8 -

Logwood No quotations.
Mace—97. to 2/3-.

Nutmegs—4\d. to 5 jrf.

Pimento—Quiet.
Rubber—Para, fine hard, •_' '.'»: fine soft, 2 6£; Castilloa, 1 '>

to l/io.

Riw—Jamaica, no quotal -.

New York.— Messrs. Gillespie Bros., .v Co., July 24,

1914.

Cm mi Caracas, llir. in 12c; Grenada, lie. to Ilk.:

Trinidad, lljc. to lljc. ; Jamaica, 10c. to IK
C nuts Jamaica and Trinidad, selects §20 00 to $21 "00;

culls, no quotal ions.

Coffee— Jamaica, 9|c. to i:iAc. jut lb.

Ginger- Tie. to iOc. per ft.

Goat Skins —Jamaica, 4iir. ; Antigua and Barbados, 4oc. to

16c; St. Thomas and St. Kitts, 40c. to 43c. per ft.

Grape Fruit—Jamaica, 81 '75 to $2 50.

Limes. $3
-

75 to $4*50
M m !, 45c, to •"'"«'

i

ii i' lb.

Nutmegs—] LO's, ll|c.
[GES -I- a, 12-00 in $250.

Pimento -3Jc. per tb.

Si gar—Centrifugals, 96 . 3'26c; Muscovados, 8i»°, 2'88c;
Molasses, .s'.l . L'dle., all duty paid.

Trinidad.— Messrs. Gordon, Grant & Co., Januarj i.

1915.

Ca< ao Venezuelan, $13-50 to $14-00; Trinidad, $13-50 to
-i too-.

| iut On. 80c. pei I inperial gallon.
i \ . nezuelan, 1 1, per ft.

-
: 00 |n 1 100 II..

I '.' No quotations.
(.si, in- $2-80 per LOO lb.

I
si

i 1 1 88 60 per bag.
i

i English $2
-
75 pi

i 1 * n • tb.

Hi, Fellow, 8600; W lii e 85'25to $5 30 per bag.
m—American crushed no qnotations.

Barbados. M *srs. James A Lynch i: Co., Ltd.,

December' '31, 1914, Messrs T, S. Garraway <fc

.i muarj 25, 191 1.

A.rrowr s.'4-imi to $4-50 per LOO ft.

Cm m, $12 HO to $13-00 per LOO ft.

Corn s; i-
-

;
ii 81 1.

Uw 81-75 per 100 ft.

Manures Nitrate of soda, no quotations; Cacao manure,
848-1 ii i i $5000; Sulphate of ammonia $78

-00 to

$85-0(1 pei ton.

Moi isses No quotations.
Onions 88-00 per 190 ft.

Peas, Split No quotations; Canada, no quotations.
Potatoes- NovaScotia, $200 per 160 ft.

Rice Balla a, $6 00 to $6-20 per LOO Lb.; Patna, no quota.
lions; R; i goon, no quotal inns.

Si g ir Ami i an granulated, $5'00 per I'm ft.

British Guiana. Messrs. Wieting & Richter, January
9, l'.»l"i Messrs. Sandeach, Parker i Co.,
Januan -, 1915.
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Publications on sale of the Imperial Department of Agriculture
l'< ill VEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. No. 1. Oul of |>rint. X"-. '-'. •"•. and iginal paper covers as issuer], price

I

Volumes II. Ill, [V, V, VI, \ H, VIII, l\. \. XI, XI] and XIII: Price 2.«. ea. li; Post free is. HI., vvl n

(Ill, 2. [V, 3; .ui. I \
. 2 and 3 are oul of print.)

Volume XIV, Nbs. 1 2, and •'!. No. 2 Containing Papers on (1) \ Stud) n bhc Rest lie
''

I

Experiments with ( icao conducted at the Botanic Station, Domini
i,

II. L Tempany, B.Sc, F.I.C,

F.L.S.; (2) Tl..- -Tri Tri' or West Indian White Bait in St. Vincent, by W. X. Sands, F.L.S.; (3)
-

;
for Control ol Ticks in Antigua, bj P. T. Saunders, M.It.V.C.S.; (4) New" Cottons Tl. ights on

Development, 1>j John W. Mc.Connel; (5) Notes on Some Parasites ol Some Live Stoel in the

Indies, by P. T.'iSaunders, M.ft.V.C.S (6) Mai de Caderas, bj P. T.Saunders, (7) \ Nbti i
i I

Mc.Fadyeaii Staining Reaction for Anthrax Bacilli, bj Major J. I). Holmes, M.A., D.Sc, M.R.V.C.S.;
Some Ob - on the Bacterial Relationships of Certain Soils, with Special Reference to

i lontents of <

Irganic Matter, by II. A. Tempany, B.Sc.

PAMPHLET SERIES.
I In- Pamphlets are written in a simple and popular manner and the information contained in them is especially

pted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment
on sugar-cane and manures, the full ofliciaJ reports of which have only a limited circulation. The number issued up to

present time is seventy-five. Those mentioned in the following list are still available; the rest are out of print.
Sl'c Ml I MUsTliN lllMI; \l .

8 Uing and other Canes at Barbados (7) and (22) Scale Insects of the Lesser Antilles, Pari I.

in 1900, No. :;, price 2d.; in 15101, No. L3; in 1902. 4./.; Part It., price 4./.

No. L9; in 1903, No. 26; in 1904. Xo. 32; ]
e Id. each. (17) General Treatment of Fungoid Pests. Priced.

Seedling Canes and Manurial Experiments at Barbados, (43) Cotton Seed and Cotton-cake- al on Wi Indian I"

in L903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; tions. Price 2d.
in 1906-8, No. 59; in 1907-9, No. 62, No, 66, price Od. each. (54) Fungus Diseases of CacaO and Sa tior oi

Seedling and other Canes in the Leeward Islands, Orchards. Price 4'.
in 1900-1, No. 1l'; in 1901-2, No. 20: in 1902-3, No. 27; (58) Insect Pests of Cacao. Price 4d.

price 2d. each; in 1903-4, No. 33; in 1904-5, Xo. 39; in (60) Cotton Gins, How to Erect ami Work Them. Price td.

L905-6, No. 46; in 1906-7, X... .Mi; in 1907-8, No. 56; (61) The Grafting of Cacao. Price 4./.

ice \i, each, in 1908-9, No. 63; in 1909-10, No. 67; (65) Hints for School Gardens, fourth Edition,

price 6d. each. (69) Hints to Settlers in St. Lucia. Price i'. ;.

Manurial Experiments with Sugar-cane in the Leeward Islands, (70) Coco-nut Cultivation in the West In. lie-. Price 6f.
in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; (71) Insect Pests of the Lesser Antilles. Price U. 3d.
,n 1905-6, No. 47: in 1906-7, No. 51; in 1907-8, Nfl. 57; (72) Lime Cultivation in the Weal Indies. Price 9d.
in 1908-9, No. 64; in 1909-10, No. 68; price 4d. eich. (73) Root Borers and other Qhibs in West Indian S

Sugar-cane Experiments in the Leeward Islands. Price 6d.
in 1910-11; in 1911-12; in 1912-13, price Is. each. ,74) Cotton Cultivation in the West Indies. Price 9rf.

(75) Insect Pests of Sugar-cane in Antigua and St. K
Price. 6d.

(7d) Indian dun. Price 4./.

77) Erysipelas and Hoose. Price 2d.

The above will be supplied posx free for an additional charge of .',/. for the pamphhite marked 2J.: \d. for those
marked id. and for Nbs. 73 and 7o; l%d. for Nos. 10, 44, 49,59, 62,63, 67,69 and 71. Postage tor No. 71, : '.

and for No. 72, 2<V.

The ' AGRICULTURAL NEWS ': A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence and from progress ind

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 ; - on sale by
local agents of the Department at penny per number, post free, 'Id. The subscription price, including postage, is

2*. 2d. per half-year, or it. id. per annum. VolumesIV to XII complete, with title page and index, as issued -Price Is. each—
Post tree, os. Some numbers of the earl} volumes are out ol print and therefore these volumes can no onger be supplied
complete. The scale of charges for Advertisements ma) be obtained on application to the Agents. A applications for

•opi'e.s are to lit 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. Di t.\i & Co.. 37, Soho Square, W. St. Vincent: Mr. J. I >. Bonadie, 'Times

-

OfJ
West India Committee, 17. Seething Lane. St. Lucia: Mr. ft. W. Niles, Botanic Station.

Barbados: AdvocateCo. Ltd.. Broad Street, Bridgetown. Dominica: Mr. J. R. II. Bridgewater, Roseau
Jamaica: The Educational Supply Company, 16, King Montserrat: Mr. W. Robson, Botanic Static

Street, Kingston. Antigua: Mr. S. D. Malone, St. John's.
British Guiana: The 'Daily Chronici.k'Qwtce, Georgetown. St /iY'Ms: The Bible and Book Supply Ageni v. Basseterre.
Trinidad: .Messrs. Muir-Mahshaxl it Co., Port-of-Spain. Nevis: Messrs. Howell, Bros., Charlesto'wn.

Tobago; Mr. ('. L. Plagemann, Scarborough.
Grenada: Messrs. Thos. Lawlor & Co., St. George.
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THE BEST MANURES FOR COLONIAL USE
A.RE

Ohlendorffs Dissolved Peruvian Guano— ¥ - :- sugar-cane and general use

Ollendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure A

Sulphate of Ammonia, Nitrate of Soda. Superphosphates, (high grades),

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

APPLY TO LOCAL AGENTS OR DIRECT TO:

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

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

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

MACALLAN'S WORKS ON TROPICAL

Cocoa. 1

'

• Dr. C. J. J. van Hall, Chid ol the Botanical Lain itories, Bnitonzorg,
- 1

. With Illustrations. 8vo.

+
*
# Dr. van Hall intends his 1 1- to phy a supplementary i the education of the cocoa-planter, supplying the

illation which is not to lie acquired by practical work in the field.

The Coco-Nut. Bj Lu/win Bingham Copeland, lv Planl I'i log] and Dea ol the Collegi ol Agri

Iture, University of the Philippines. With Illustrations. ISvo

*. 'I'i aim of this hook is to give the knowledge and advice whicl will qualify a person For the practice of coco-nul raising.

The Diseases of Tropical Plants Bj Melvilli 1 ueston C Ph. 1)., Prof< oi o Planl Pathology,

Rutgers College, formerly Chiel of the Department oi Planl Pathology for the Republic of Cuba. Illustrated.

8s. 6d. net.

I,,,,, , ii /

iij Butimy.
" Tl lid foi tin vegetable [irodi ie tropics, such as cotton, in , . etc., has

inously, and tin I k has been written with a view to lielp the planters in theii with new and adverse

tions ... [lustrations are abundant and ins'. nictive, and the book will doubtless be ol lue to the agriculturist

eb

Sylviculture in the Tropics. Bj A. V. Brcoux, < imnamlei the Lmiierial Ottoman Ordei of the

Osmania, formerly thi Indian Porest f
1

( rater of 1

tj Ceylon, Illustrated. 8vo. Ss. 6d. net.

ttn ol the lutptrial Inttitutt "Tlii- I '. should prove ol much \. : mists in the tropics."

Spices. Bj Hexky N. 11-idley, C.M.G., P.R.S [llustrateil ivo. --.

i

! Iu;inn,in!nl ''Fascinating ren us well as valuable informa i for tho.» i in h i it ion of

H, furnished bj M
i

ivork.

MACMILLAN & CO., LTD., LONDON.

i
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R.M.S.P. REGULAR SERVICES
FROM THE

WEST INDI
TO

Panama Canal, New York, Canada & Southampton
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands : Carupano, Pampatar & LaGuaira: and Demerara),
Puerto Colombia. Cartagena, Colon (for Panama Canal and Pacific Ports), Jamaica,
Antilla <Sc New York (for Bermuda). St. Vincent, St. Lucia, Dominica,

Montserrat, Antigua, St. Kitts. Berfnuda to St. John (N.B.)

Also from SOUTHAMPTON, CHERBOURG & LIVERPOOL, to

Brazil, Uruguay & Argentina,
Via Spain, Portugal, Madeira & St. Vincent.

FORTNIGHTLY TOURS from LONDON to

Morocco, Canary Islands, Madeira.

YACHTING CRUISES by "ARCADIAN" to

NORWAY,
MOROCCO, MEDITERRANEAN, ADRIATIC, &c,

During Summer and Autumn —From £1 a day.

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office: 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New Vork, Buenos Aires, Rio de Janeiro, Madrid, etc.
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Christy & Morris,
Chelmsford, England

Specialize in Machinery

for:

GRINDING & SIFTING:

COTTON SEED, COPRA, BONES,
Wh OTHER MANURE.

GOOD INVESTMENT.
Leading- Hotel in St. Lucia for

many years.

F< )K> SALK.
PREMISES NOWN AS

Write for Catalogue, and
DISINTEGRATOR, send sample of material you
(346) wish to grind.

JUST ISSUED.

WEST INDIAN BULLETIN.
Vol. XIV, No. 3.

CONTENTS.
A Veterinarj Surve) of the Windward and Leeward Islands,

by P. T. Saunders, M.R.C.V.S.: Epizootic Lymphangitis,

bj P. T. Saunders, M.R.C.Y.S.: Agricultural Education

and Its Adaption t" the Needs of he Student, bj Dr. Francis

Watts, C.M.G.; The Budding of C eao, bj Joseph J :s; The

Analysis of Citrate ol Lime and Concentrated Linn' Juice;

Specific Gravities of Cane Sugar Solutions al 30°C.

las); Report on the I' tlence "I some Pests and

Diseases in thr West Indies during 1913.

LA FELICITE HOTEL.
ALL that lot "I' 1 rul Laborie

Streets, I n trii 13 feet "iiSi. Louis Street

and 66 feet iii depl h at m > 13 feet and

36 Feet in depth at tin- other md fur a distance of 36 feet.

Together with a thr© ivelling bout md nut-

houses thereon. The whole co> d with galvanized iron tiles,

[si FLOOR. Drawing om 23 I" 1 Dining Room
1 i'i .'" Sn all I lining Room 17x10
Small I iii ing Room 11 < 1 1 2 Pantries,
1 Store. II and Vei andah 6 25

2n i ELI " IR. 7 liodii I
I

largi I Balconj _

In FLOOR. " IVdroi

Outhouses, l-t. 1 2.8 x of. 4 Rooms 1 used as the

Rai Ivi n I5x 12. 2nd. 12 x is.

2 I! ithroi n -, etc etc.

Applj
'

W. WELLS PALMER,
itor for the Suo - >n ol

FELICITE MYERS, deed.

( lhamb
< last] ies, St. Lucia.

December 12. 11)1 I.

DULAU & CO., LTD.
(HS'l'A I ILISHBD L79SD

ENGLISH & FOREIGN PUBLISHERS & BOOKSELLERS.

Agricultural, Botanical, Zoological,
Entomological and Economic

Subjects a Speciality.
A large stock in all langu iges always on hand. Write

for monthly lists and special catalogues. Post free on

application.
.37 Soho Square, London, W.,

(339) England.

COTTON SEED MEAL.
A Pure Nutritious Food for Milch

and Working Cattle.

ANALYSIS GUARANTEED.

quotations for largt lots <"> Application to:—

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

BRIDGETOWN,
BARBADOS.

SPACE AVAILABLE FOR ADYERTISEMEN I".



A FORTNIGHTLY REVIEW
OF THE

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES.

US** 1

new *<

BOTAN'

\ XIV. No. :i:i4. BARBADOS, FEBRUARY 13, 1915. Price Id.

CONTENTS.

I'.v B.

dtural Credit S

ties

ulture in Zanzibar...

jua, Vegi table Grow
ing in

Blood, Effect of Tropics on
I sh Agriculture and
the War.

Budding in Estate
Practice

1 u ao Prohibit ion: Effect

"ii Prices

Citrus Canker, United
StatesQuarant ineagainst

Coi ii. Imports into Trini-

dad
Cotton Notes:—
W est Indian Cotton ...

Department News

Departmental Reports ...

Flyish-Fish Parasite ...

Fungus Notes
More about Citrus

(anker

57
57

54

56

•">7

52

52

56

r.l

r>4

54
55
61

to

in

by

62

Gleanings

Insect Notes:

Notes mi Am- ...

Pests d£ Cacao ...

1

ii ks in Relation
I diseases of Stock

Maize Consumption
Different Forms
Swine

Maize in Antigua, Com
men il Handling of ...

Market Eleports
Notes and Comments
St udents' Corner

Sugai' Indust i >

( lolonial Cane, or Home-
Grown P.i-it

'

Messchaert Juice
< Grooves

Sugar Situation, The
Sun Power, Utilization

of

West Indian Products ...

IGK.

60

.v..

58

53
114

56

Mi

5J

4'. I

">7

63

The Sugar Situation.

'S we go tn press, the New York quotations

for raw sugars show a decided upward

[tendency, fulfilling th- general anticipation

that, if the usual quantities are this year to go to Canada

growers will be able to dispose of their crops on the

basis "i something over So per 100 ft»., New York

Prices by the end of April or the beginning of May.

The sugar situation since Augusl I, of last year,

has been very complicated and •

tremelj difficult to

prognosticate, [mmediately after the outbreak of war

tin buying stimulation which permeated the United

States as a result of purchases made by the British

Government in that country, created a fictitious value

of over $6. Supplies were uol curtailed, and when

evi ryone was full of sugar, the demand suddenly ceased,

and it began to be realized that supplies, instead of

proving short, wen- much in excess of the demand.

Towards the end of September therefore, a rapid

decline set in, and up to the present date a level of

about s:i has been steadily maintained. But now that

stocks are becoming exhausted, and the Cuban crop
is being held up by rain, a revival has set in which

we hope may be lasting, at anj rati-, a- tar as the

West Indies are concerned.

The world's sugar market is almost entirely gov-

erned by England, and it will bo worth while consider-

ing briefly the action which that country has taken

since last August. The Royal Commission, which was

at that time appointed to deal with the situation

resulting from a cessation of Austro-German supplies,

purchased large quantities of raw sugar from Cuba,

.lava, and the British Colonies. The next action was to

ti\ a maximum price for ordinary refined sugar. This

did not seriously interfere with the gr n trade, but it

affected manufacturers who were accustomed tin- many

years to a supply of verj cheap raw sugar. Quite

recently, a reduction has been made in the ease of

.Mauritius sugar for the benefit of the confectioners.

t roine back to tin events of t Ictober, tin t lovern-

ment further found it necessary to prohibit the import

of all sugars by private persons, since some of these

supplies had undoubtedly I n coming from neutral

countries, which were replacing this sugar with con-

signments received from the enemy. As a result of

representations made by the West [ndia Cot ittee,

tl,, Government agreed to permit the importation of
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Wesl Indian grocery sugars by special license, since

the origin and destination oi this class were unquesr

tionable.

\' the time ol writing, the attitude of the British

'Government as regards the immediate and distant future

aol known definitely. The stock of sugar and visible

supplies in England arc sufficient to last until aboul

May, When recently in England, the writer had the

advantage oi personal introductions from the Manager
for the Royal C mission to the leading sugar funis

in Mincing Lane and the outlook for the future seemed

to be quite indefinite. The supply oi sugar from the

Wesl Indies (aparl from Demerara) being quite inap-

preciable, itsimporti from the English aspecl is also

slight, bul as far as one could judge, the opinion was

thai the Canadian market would nol be deprived of

its usual supplies.

The critical time in England will be June, July,

and August. After August, the Java supplies begin to

come in, and on these the Governmenl will largely

depend until the end of the year. But for the

-June In August period, the sources of supply seem

somewhat uncertain. Tuba will no doubt be drawn

upon. The n, it should be remembered as well, that

smcc the war. almost unheard of countries as regards

sugar exports have come to the front; for example, the

Argentine, Columbia and Peru. It is true thai

individually, tin/ >iutjmt from these placi
- may be

comparatively small, but in combination they have

helped and will help to swell the supply of cane sugar

considerably.

Taking everything into consideration, it is fairly

Main that a level above 'he (formal will hold tin- the

greater pari of the current year, in both New York and

London: but the question of increased freights has to

be considered. These are influenced by fluctuations

in the naval sit nation.

Looking further ahead, we uia\ perhaps presume
to put forward views on the probable situation in three

years' tunc. So much depends on the progress of

militarj operations that little can be said which is

dependable. Everj question is t bj another How

long will the war lasl
'

It is essential to remember

that any formal conclusion of hostilities will not

end the |in sent ec om ii' d is) n rbai ices. A> an example,
-ume thai for this year and next the German beet

sowings show a reduction of 20 per cent, and do

per cent., respectively, and thai peace is established in

1916. It will be obvious that there will be a serious

reduction in 1917 also, and that it will take manj years

lor the industry to recover itself. This circumstance

ma\ assisl in arousing a strongei feeling in favour of

a preference tor colonial cane. It will at any rati

tend to stin in la t, the growing of that crop, tor a she

age of beet musl mean enhanced prices.

Thi re c in be no doubt that w hi n < Continental

sugar becomes available again in large quantities, the

I >i itish manufacturers will turn to these supplies if they

possibly can. Indeed, il is scarcely to In- expected

that the Government; will ever consider a c iplete

departure from the Continental trade. They will

however take can to ensure a larger supply oi cam

sugar from the Colonies in the future than they have

done in the past.

As regards an English beel industry, this subj©
exists at present in a state of controversy. Like colonial

cane growing, bed cultivation needs fostering bj the

Government, but little action is likely to be taken

until some practical estimate is pul forward to show

the limits of the
1

proposed area under cultivation.

With English beet, as with colonial cane, the intending

growers should take the initiative and prepare some

definite statement as to what They are ready to pro-

duce. It seems futile to sa\ that sugar-cane can be

grown in East and West Africa. Bui it would not be

futile if the respective Departments of Agriculture

took the matter up as a definite problem, and prepared

a local statement showing immediate possibilities.

These reports could then be considered bj the Imperial

Government as a basis for decisi n the matter of

providing preferential tariff-.

SUGAR INDUSTRY.

COLONIAL CANE, OR HOME-GROWN
BEET?

In The Nineteenth Century and After, for December till 1,

Mr. Scard replies to Mr. .1. VV. Robertson Scott's views on the

proposed development of a British beet industry.
Mr. Robertson Scott quotes the farmer's profits al L'o per

acre, but the present writer points out this would mean the

production ot L3 tons of beel peracre, containing 15 to 16 per
cent, of sugar, which is r\m above the average for all conti-

nental countries.

The writer raises the question as to whether it would

be wise to introduce beet into English systems oi agi ii ulture:

•This country needs all the corn and dairy product- it can

SOW.'

Reference is made to the Cantley venture, which, it

is believed, an nol pay under normal conditions without,

considerable protection.
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The cost 'it technical labour in K
i- higher than ii is in Germany.

I luring the < Serman 1908-9 oro

high price oi 22*. \<l. per ton foi

capital of 22 pei cent. Had the rooi

Cantlej ba 25*. for roo

dividend would have been reduced to ."

American and Eun i dencc _'

tin- establishment ol a successful beet ii I

there must be protect] >n oi at least

enjoyed bj
< lei ma n

writer suggests thai assist:

rather to colonial ran.-, which «m be

lower cost level than tei «et.

Sugar cane cai be wn at 10*.
pi

be taken as making a b « of 96 sugar,

according to the writer, 20* to grow
7 tons go to a ton of ->

sugar. 'I

j

i is

ugland for one

one factory gavi the

! i on

been paid for on the

rmal swee ss, the

per cent.

ies to show that for

ustry in < treat Britain,

the £2 10s per ton

ce sh iuld be giv< n

produce 1 at a i

r ton, and 9 tons ran

In England ii costs,

a ton of beet, and

'his means that cost

( lane

Beet „

VI Mis.

£7

But the factoi _., iter Hum those
for beet, although the megass is used for fuel, stores, skilled

labour, e1 her. Uso the exhausted slices of beet form
_ "I cattle t I

Capital expenditure is much the same in both instances,
so first cost production oi cane sugar is low by reason of the
lower cost of the raw material. As a set-off in the cost of
ran.- sugar, there are freight and shipping expenses to be con

sidered, equal toabout t'l 10* to £2 per ton, in time of peace.
Colonial sugar could then i pete with continental beet
it it received preferential treatment equal to that which con-
tinental beel receives.

There is about 550,000 tons of cane sugar available for the

requirements of Great Britian annually. This is produced in

British Guiana, the British West Indies, Mauritius, and Fiji,
The remaining million tons might be produced in Africa.

The carriage of this produce would be beneficial to

shipping interests.

The home-grown beet .sugar could compete with the

colonial, which would be handicapped by shipping charges.
Consumers need not be afraid of the protective tariff

necessary. Even if it were as high as £2 10*. per ton, the
increase in the price is compared with thatdue to the present
duty would only be one-fourth of a farthing per lb., or
<d. per annum per head of population.

Political reference is made to the tact that the Govern-
at on leaving the Brussels Conventipp pledged themselves

not to give preference to colonial sugar. The Government
reserved the right, however, of withdrawing the pledge after

giving six months' notice.

The writer concludes by pointing out that the climatic
and labour conditions in the Tropics can be relied upon much
i re than Mr. Robertson Scott supposes.

MESSCHAERT JUICE GROOVES.
Id the Agricultural News, Vol. XIII, p.

:!:!7 << (ctober

24, 191 It attention is dra n to the Messchaerl Gro
Roller for sugar mills. It was there stated that

devici described appeared to possess merit, and that
i. tailed reports of the results oi their employment

awaited « ith interest.

[n the Louisia Planterfcn December 26 1914

]. 412, Mr. P. Messchaert gives an account of the

use of roller-
g]

i

- he
ils in it Ii. -i experiments in

of 1 I).

results obtained in thi

recommends, and also

attempts to extend th< application
advocates

In the first instain c the application oi

nded to applj |
d rollers. V- the result oi

i mploj ing rollers groovi d is rei ommended, it
i that

the juice Hows awe ,. .

, smg ,,„,

the Lack as well as tl roller: the ai ml
of the fine trash that is pressed into th

i d to be
small, ami to be easilj n n oved

It is further stated that as the result of applying the

grc* ves, the running of tl ngine driving the mill

'•' more even, that it was possible to grind so 10 pet
cent, more cane for the application oi thi irae amount oi

steam pn^er. and that the
resulting megass was much more

even in quality, presenting greatlj diminished duct tations
both in the SUgar and the water content

It is stated that grooving enables large quantities of

maceration water to be used without
difficulty.

The most marked improvements have been obtained

might be expected, from the application of the system to
those mills doing less perfect work; more perfect mills pres
ent less margin for improvement.

In order to increase the extraction (crushing) when
grooves are introduced, all that is necessarj is to close the
rollers until the megass begins to refuse to teed

freely: this is

said to be the main point to observe to make the system
a success. Tables are given, showing the changes in the
dimensions of the feed-opening in the case of six sets of

mills in Hawaii.

As the result of experience, the author now recommends
'to give the juice grooves not more than 2|-inch pitch and
J
inch width. It is safe,' he states, 'to make them 1.', inches

deep, in 34-inch and 36 inch roller-. In 30-inch rollers, 1 inch

depth is sufficient, with the same width and pitch, as these
mills have so much smaller capacity in proportion to the

length of the roller. One inch depth is enough as the

bagasse does not press more than
|
inch or |-inch deep in the

groove, and is released by its own elasticity after passing the

point of pressure. A small amount stays in the grooves and
is easily removed by the scrapers.'

Some experiments have been made in grooving the

discharge rollers, and further improvement- appear to result
from this. In one instance the 'discharge roller of mill 4>

was turned smooth and only juice grooves ^-inch wide,
'' inch

deep, and 1 inch pitch put in. This fourth mill now did
better work than ever and gave g better extraction, but it has
been in operation too short a time to say how it will stand
wear.'

The writer goes on to say that 'the top roller should

always be kept rough as it has to pull the bagasse over the
returner bar, and we keep the surface grooves of

jj
inch pitch

on i hem.'

Appended to the papei are reports of six engineers and
managers giving their experience in employing grooved r<dl,

and from the-e it is evid considerable gains in effici

ency have been expei ii

Considerable excitemenl obtains in Australian sugai
circle- in connexion with the price of sugar. This ap] trs

to have I raised in Q msland, but in New South \\

sellers are aot givei tl itne adva s in this

The matter is discussed in the Aust nal
for December 3, 191 1.
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FRUIT AND FRUIT TREES.

CACAO PROHIBITION
PRICES.'

EFFECT ON

At the closing auctions 01 1914, in London, prices

cacao were ruling high. The intention to resume sales i

January 5 was frustrated bj the inability oi the docks

wharves to unload steamers, and itwas consequently impos

sible to gel samples up in time.

Writing under date ol January 12, 1915, Messrs.

Gillespie Bros. & Co. state:

'For some weeks the chief strength of the market has lain

in the demand for export to neutral European countries:

but on the 7th inst. the Government prohibited the export

to any country on the Continent excepting France, ftus

3 in, Portugal, md to some specified Mediterranean ports.

Naturally the effect upon the market vas verj depressing,

business being practically broughl to standstiU.

Interest in the supplies offered at auction to-day (when

5,545 bags were catalogued) was also seriouslj affected, and

fine Grenada opened at I 0*. decline, two fine marks selling

at 66s. As importers generally were disinclined to accept

so great a reducti almost the whole of the catalogues were

retired. Subsequently some parcels of fine Grenada were

sold at 68*., and this may be considered to-day's value

Common West Indian may be called 5s. lower: we value

ordinary Jamaica at 63*. per cwt; some plantation Trinidad

sold at 70*.

'Accra has fluctuated considerably in Liverpool, fair-

fermented dropping to 18*. I Dec. Jan. shipment), but recover

ing afterwards to 52*.

'Superior Bahia is being pressed for sale in Liverpool at

very 1"\\ prices.'

BOARD OF Ti: VDE n I ES (RAW) FOE 12 U03TH8.

Imports. B.C. «fe Export. Stock31Dec.

in order b planter may decide what is th

answei to the vital question 'Does it pay
'

It is necess

to know the ci idded plants on a considerable

scale, the seas 'hid to bud, the habit of budded ti

the best planting distance for budded trees, their power of

resistance, _ which they come into bearing, exten

which ill'
i I i istics of the parent tree, and

the yeild of buddei rees mipared with ordina igs.

Before
| teeding to describe the special experiments

laid down, the writer puts forward a few facts in connexion

with the operation of budding. For instance, it is sta I

that bud « I when covered up with earth, remains in

perfectlj good condition for work on the next day. It

is pointed OUt, also, that it is an advantage to he able to luiil

in the nursery, where the plants remain, demanding only

ordinary nurserj treatment, until thoroughly established.

This circumstance is: compared with the difficult
]

entailed in grafting I>y approach on the plantation.

Coining to the essential part of tin- article, the plots
which have been arranged for this experiment ol comparison
are as follows;—

1914 12,211 tons 10,733

1913 34,983 „ 33,938

11,154
9,875

CACAO BUDDING IN ESTATE PRACTICE.

h has been demonstrated at more than one Agricultural

Experiment Station in the West ladies, and in other part- of

the Tropics a> well, that the actual operation of budding cai

can be carried out with every reasonable hope of success.

The fact that budding as an art has been satisfactorily a n

plished is ot much interest, but it will be of no practical

benefit to the planter until experiments have been made to

find out whether it is more profitable in the long run to

establish estates with budded cacao rather than with seedlings.

oman article by Mr. W. G. Freeman, B.Sc, which

appears in tic Bv the Department 01 Af/rkulture,

Trinidad and Tobago
' v. mbei December 191 I), it

that such experiments are now being m n in Trinidad.

The writer points out first the data which must be available

* \„ u . go to pics-, Messrs. Gillespie Bros. A Co.'s report

,\. iU . ,i .., 27. L916, comes to hand, in which it is stated

,l l;lt iic t. ne of the market, in -|ctc of the prohibition, has

shown a gradual improvement, the prices for West Em

supplies showing a recovcrj ot I -. to 2». per cwt Readi swill

have noted that this improvenu nt has been maintained from

cabled quotations during the . iisi fortnight.

ordinary sha DK. A. One acre of cacao budded at -take.

B. ( (ne acre of cacao budded in nursery.
( '. ( me acre ol cacao seedlings.
1). < )ne acre of cacao grafted.

No PERMANENT SHADE. E. One acre of cacao budded
at stake.

I' i me acre oi cacao seedlings.

The planting distance throughout i- 12 feet by 12 feet.

In order I eke tin- results a real test of the value

oi budded oi grafted plant , compared with seedlings, ii is

necessary that the buds and grafts should be taken from he

same trees as those which supply- the seeds. Accordingly,
a large number (twenty-nine) of Forastero tree- have been
si lei ted on account of their bearing capacity over a period of

four years, and the character of their cacao. A corresponding
el has been ael ted fort he I ila lacill st «ks.

Tic stock plants raised on plots A. Band E, will be

budded or grafted next year from the same Forastero trees

which supplied the seed for the seedling plots, and in the

same proportion. It will be understood that seed from the

whole of the selected trees is distributed uniformly thi

the plots. The results will, therefore, be thoroughly

parable, foi seedling budded and grafted plants, all of exactly
the sain, age, ind all derived from exactly the same known

trees, will ultimate^ be grown g side bj 3ide under similar

condition-.

It will be seen from this brief outline oi periments,
that the results in a few years, on account ol the i siderable

scale of the work in hand, should provide valuable infori

G i
ai. planter-.

The .'

employment ol explosives in agriculture
has necessitated the introducti f spe I gislation in

\eu South Wale- It is stated in the Agricultural Gazette

of tha ib 1914), that under the Act, any
. is entitled to keep explosives, such as gelignite,

cheddite, together with detonators, up to a total

25 !h. I'.. i .. n \ quantity in excess of this am. .net, a

magazine is necessary. The construction of such a i

is described in the article under consideration.
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INDIAN CORN.

COMMERCIAL HANDLING OF MAIZE
IN ANTIGUA.

\ i

"|>\ ol .hi important proi-hi iiiation, made by His

Excellency the Governor, has jus! b a forwarded by the

tmenl of Vgriculture from Antigua, which must be

ded as marking a decided advance in the attempts which

for in;in\ months now been mar] o develop the maize

industry in the Leeward [stands aii9 elsewhere. The
ii \ foi gi\ ing consider ition to ii creased produi I

i corn rest -
largelj in I he fad I ii.it the pi ice of

and indeed of most foodstuffs, has considerably advanced as

a result of the war. It is verj important that dependence
on imported f Istuffs should be reduced as much as possi-

ble. This 'mi d b) the production of corn undei

tin- arrangements expounded in the proclamati ridei

consideration.

For the pasl nine months experiments have been con

ducted in Antigua, whirl) have pi d hi ivelj that

maize grown in that island can be thoroughly dried in a kiln;

thai corn so treated will keep in excellent condition for

several months; and »ua kiln-dried corn is, in every

way, as good as. if not better than the com imported from

i. 1 1 has al o been proved thai the production of corn

meal of excellent quality presents no difficulties.

Under the eircumsl mces stated above, the < iovernnient

lias decided to step in and give the movemenl official support.

The kiln-drying plant, which was erected in April last,

is being extended and improved, and will shortly be in

a position to cope with large quantities of grain. The
Government gra y will deal with corn in either one of

tlie following ways: ill the co-operative plan; (2) the

purchase of com for cash out-right ; (3) the kiln-drying oi

corn

Under the co-operative plan, the Government granary
will, on and after May 31 next, lie ready to purchase any

quantity, Up to 10,000 bushels of maize of good iptality, on
• !

;

.. ,ii i fixed pri e i
I 2*. 6d. pel bushel of shelled grain.

.Such a price is believed to co iximately the average
cost of production. The grain so bought will be shelled,

kiln-dried, and stored. It will gradually be sold by auction,

tender, or otherwise, according to local requirements, and to

the best advantage. The profits on b transactions, after

deducting all expenses, will be divide! into four equal parts.

One put will be credited to the grai try, and the remaining
three parts will be distributed in due proportion among
the various growers who supplied tl rn

The second plan provides for the lie of corn outright to

the granary. In such a case a pri'
e of 3s. (irf. per bushel

of shelled corn, of good quality, will •• paidup to June 30
nid i he granary will nol bind il -elf to purcha i nioi e

to! I

.

lantity of 5,200 bushels. It w ill be u

stood thai the srll.rs of such corn will have laim to

participate in any profits which tin granary maj mike in

dealing with the grain.

The third plan will meet the di es of growers who do
not wish to dispose of thi ir corn, and who only wish to have

it dried. The charge for kiln-drying rain will no) be more
than 6rf. a bushel, and the Corn shi I Id be removed within

three days of delivery. It is possibli ,
however, thai

room for such grain will be available at the

a moderate cha .

In lorw ,i , v from « be Ii the abo

iiiation I til

ry for complel ing the equi]
has been order d i roni i

i md will, h

irrive ne month's time.

MAIZE CONSUMPTION IN DIFFERENT
FORMS BY SWINE.

attention which is being »i i theThe incre

Wesl I tidies to the i on of Indian eon,, a. .;

raising of p i in article dealii -

the digestibility of maize in different forms, appeari
in for \pril and J ul\ 191 1.

The authors begin by pointing out that maize, as

mil energj producing cereal for meal production, hi

the subject of numerous interesting and practical

ispecially in i ixion with swine. Digestion trials have

been c lucted with heavj weighl bogs, above twelve i

old and 200 Hi. in weigh i
- with ligh

approximately eight} days old and weighing aboul 70 1b.

The comparative digestibility of n forms,

namely, whole grain on pod, shelled grain dry, shelled -

-naked, ground grain dried, ground gra >aked, has i

tarefully studied.

The results obtained indicate that light-weight

digested whole gi lin on pod and shelled grain re thoi

•ban did the heavy swine, while the latter utilized the

soaked ground grain to better ad' former.

The
lig

:

' swim- have the highe
for whole grain on pod, then dried shelled, dried gt

I

soaked shelled, and soaked ground grain, respectively; v

with the heavy-weights, the soaked .round grain ha

highest digestibility, then, successively, dried ground, dried

shelled, ear, and soaked shelled corn.

A remarkable correlation between digestibility, and time

required for digestion was found, it having been broug
notice by observations on the interval between the ing
of bone black and it

-

i
inc- in t he fcec is. M n

was required for the food to pass through the alimi

.anal of the light weight swine in case, except the

soaked ground grain, than was required for this process by
the heavy-weights. The former also digested all the prepara-
tions, excepting soaked ground grain, more thoroughlj I

did the latter. The land of correlation exists :>

some degree for each lass f swine. Thus, with the

younger swine, the ear corn was mo tible, then dried

shelled, dried ground, snaked shelled, and soaked ground, ill

tl rdei mentioned. The ear corn remained longest in the

digestive tract, then dried ground, dried shelled. -
'

shelled, and snaked gro nd grain, respectively. Tin

swine digested soaked ground inaizi tin o dt mtageously,
then dried shelled, dried ground, ear. tnd soaked -helled

grain, successively. The -naked ground corn req i

ongesl time for traversing the alimentarj tract, then dried

shelled, ear, dried ground, and soaked shi lied the I

i:

being equal in this respect.

Concluding, i; maj be stated that in a a n I way
feeding ( i

have demons! rated that ligl

ting less than 200 lb., make the mosl rapid »aii h

whole corn on cob, in natural state; while heavi

take the most rapid gains with the soal I and
1

gro md gi
i nis.
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COTTON.

WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland, ol Liver] I

as follows, under date Januarj _">. with reference

to the sales ol Wesl Indian s a Island cotton:

Since our last report aboul 80 bales of Westlndian Sea

Island cotton have b Id, chiefly Nevis 13d. to I ".'.•/.

8 few St. Kitts at I5rf., and Jamaica at 13d.

[•rices remain stead}
-

,
I owing to the war, spi ;rs

who mostlj hi % i disposed to add to

them until times are better.

The report of Messrs. Henry W. Frost & Co., on
Sea Islam! cotton in the Southern States, for the week
ended January 16, is as follows:—

There was a demand tlii- week for the Fine, and Fine off

in colour, for which Factors were willing to make some con

cession, but the remaining offerings of the odd bags in stock

are still being held al our quotations. As the ml, I bags of

the crop are thought t<> be nearly all marketed, and with

only a moderate quantity of Fine, Fully Fine, and Extra
Fine remaining in stock, Factors are in hopes they will be

led in time, enabling them to get their asking prici

The crop tots continue to be held above the views of

buyers.

\\ e quote, viz:—
Extra Fine 23c. = I3|d., c.i.f. & 5 per cent.

Fully Fine 20c. to 21c. = 1 2d, to 12id., ,

Tine 18c. = lid.

Fine off in colour 16c. = 10d. „ ., „ „

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
Manchester, and Havre, up to January 1(>. 1915, were
50, 1,012, and nil bales, respectively.

VEGETABLE GROWING IN ANTIGUA.
The report on the Botanic Station and Experiment

Plots, Antigua. 1913-4, was reviewed in a recent number of

the Agricultural News, but in the space of that article it

ii.i found possible to include a detailed account

ol any one series of experiments. In view of the importance
ol the local cultivation of foodstuffs at the present time, it has

been thought desirable to reproduce from the report an
account of the work done in regard to the growing of

ibl is,

Mention has frequently beeii made in this journal
ot the important growing industry that exists in

called to an expet iment

made by the I an tor, which showed that onion seeds, planted
in situ, give a greati 1 1 ransplanted

according to local custom. The obtained from a l-acre

p "i v 96 ons; ordit ing, 268 lb.

1 mions planted in situ do m
. transplanted It would be well for the

local onion grower, however, to consider in future the advi

bility of sowing a small proportion, at least, of his seed in this

manner. Partoftln crop would then be ready for the very
early markets. His main crop could be grown according to
the recognized local rust o

The question ol the keeping qualities of onion seed

has been I ighl up from tiim to time by local grower-.
and another expet enl le by the Curator showed thai

onion see,l- can be kept with a fair amount ol safety, in

properly sealed receptacles, for al, out six months, after which
the power of germination rapidh decreases.

The above result^ have been referred to arlreadj in the

publications ol this Department, bul there is no harm in

bringing such important practical p be! i the

public.
Useful trials have been made with varieties of tomal

The plants were pruned, so thai each possessed one stalk only.
A cheap medium on which to train them was found in old

telephone wires nailed to posts, which were sunk in various

parts of the beds. The- I- were sown towards the end
of September 1913. The poorest yielding variety was
Crimson Cushion, which gave 27^ fo. of fruit from

..!,,a,re. The best yielding variety appears to be Acme,
which from the same are., gave 55| ft)., though in

this case the percentage of bad fruit was rather high.
Headers interested in tomatoes should follow these experi-
ments in the Annual Reports themselves. It is interesting
to add, that there i- every possibility of exporting tomatoes
to Canada.

Varietal experiments with yam- were again conducted

during the year. The varieties grown at the Experiment
Station are popular with planters, and there is as a rule,
a brisk demand for sets for planting purposes. In these

trials, which were designed to test the value of manuring as
well as purely varietal characteristics, the produce from the

manured plot was, ill most cases, less than that from the
unmanured. The most remarkable exception in regard to

increased yield through manuring is afforded by the variety

crop, which, unmanured, gave K>1 lb. from
,',,-aci e, and L'-'ll' lb.

from the same area, manured. From the result- of varict\

trials conducted during the last fourteen years, a variety
called Light lied heads the list, with an average yield of So lb.

per plot. The lowest position is occupied by a variety
Called Cush, which gave an average figure of 40 lb. per plot.
An examination of the figure- presented leads one to the

conclusion, that not a great deal of reliance can be placed on
these average figure-, because the variation from year to year
is so considerable. For instance, in 1906-7, Light Red

yielded 161 IF per plot, whereas in 1911-12, it yielded only
.'iii It), per plot. The-e fluctuation- in yield are probably due
to climatic change- rather than to positive characteristics ot

the plant itself.

DEPARTMENT NEWS.
The Imperial ( 'oimnissioner of Agriculture for the

Wesl Indies returned to Barbados on February 10,

1915, by the R.M.S. 'Trent', alter paying an official

\ isil to St. Vincent.

In view ot the depj otton industry, the

Fradt Index of New Orleans, for January 2, 1915, says that

tl may bi m to bring about greater diversification of

i be I ." It i-
i

ited . hay.
,n,l hogs can .,11 be produced in the Southern State- in

unlimited quantiti, it i be cotton ci ease to be luci
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BRITISH EAST A FRH '.I .1 NNUAL REPORT ON
THE DEPARTMENT OF AGRICULTURE, 1912-13.

It is a matter for considerable
regret

that the Protect

orate of British East Africa has been brought within rangi
of war operations, for th Annual Ri porl under review makes
ii evident that this great Possession is in a state of much

prosperity as regards trade and agriculture. The publication

opens with an interesting table showing the comparative
values of the various articles exported and imported from

Mombasa during the last six years. \n examination of the

export figures for 1912-13 shows that during recent years
i

large and continuous increase has taken place in the

amount and value of such exported products as copra, cotton,
beans and peas, ostrich feathers, and especially maize

(Indian corn). Considerati f the corresponding table of

exports brings "in tin' interesting fact that British East

Africa, although it is to a large extent a tropical country,
does not produce any sugar. The imports of sugar during
1912-13 were worth some £70,000. It is possible that in

the near future agricultural systems may be modified in this

Protectorate, and that the cultivation of sugar-cane maybe
substituted tor that of other crops, the produce of which

may no longer be in such great demand.
(in account of the mure or less temperate climate

experienced up-country, the raising <>f live stock is one of

the chief industries in British East Africa.

Passing over the general remarks made in regard to cattle

and sheep matters that are of no great interest to the West
Indies we may reproduce one oi two statements made

concerning the pig industry in the Protectorate. It has

been recorded in the Agricultural News that a central bacon

factory lias for some time been satisfactorily established

in East Africa, and the report on this concern is of interest.

It appears that during tic past year or two unfavourable

results have followed the execution of a policy whereby the

company lias, in the past, purchased from breeders, animals
'i' pective as to suitability for the manufacture of

th.- company's products. A shorl time ago the factory
decided to accept only high-class bacon animals; consequently
settlers were left with a large number of pigs, which they had
lo dispose of elsewhere at very low and unprofitable prices.
The country is well adapted for pig breeding, and the

production of good bacon i- beyond doubt, for consignments
which have been sent to the h< markets have realized

within 2*. per cwt. of the best Danish. Thus, provided high-

grade breeding stock is kept, ami tin 1 animals are well fed

from birth, and primed upon food -
,. h as maize (which gives

solidity to the flesh produced), the industry is certain to

become well established, and extreim I

) profitable.
The account of the various crop cultivations in British

East Africa is dealt with in a genei il way by the Director in

his preliminary report, and in a di tailed manner by the

Chief of the Economic Plants Division (Mr. H. Powell,

rly of the Agricultural De] rttnent oi St. Vincent,
B.W.I. ),

in his special report on i ononiic plant-. One of

-ihe principal cultivations ,; P cl irate is thai ol sisal.

i in page 13 of the rej lata ai bowing th

yields which have l> i rded from time to time I i ems
thai in British East ii ica I tt>. of fib

average, from sevi n .,-s. < In an avi i

plant yields 160 leaves, rhis figure i good for

German East Afi I
|

, ,..,..

stated to be jusl shorl of 3 tons. [nMr.'Po
some useful information is given in connexion with the same

subject.
< 'n nl of its n died no id<

:r will be n oi another page in this

journal.

A most ,:
I

I, op is cofi
,

h pal

of the exports for [91 !

\ ", beingjusl doubl

previous year, and
gr< i

i -till than thosi its.

A slight scare has been i n ited thn ugh the discoverj of the
leaf fungus Uemdeia Vastatrix, but there is no reason to

believe that the fungus lias, only just been introduced, and

consequently the circuni I its observation should

necessarily interfere with an extension of coffee grown
Correspondence with India li ed On with a vii «

to obtaining information as to the best methods of control.
A crop with whirl! much progress has been made as

regards yield of produce, is maize. As alreadj stated, the

quantity exported has been i tinually rising, but the quality
is not of a high standard, and this is said to be due larg
to the prices paid to nativi _ usually th for

| lected as for mixed
\ tin; in i onsequence, there is little

incentive to grade. It is stated that there is great need for
a large warehouse, to hold some 2,000 to 3,000 tons of corn,
where each bag of corn can be inspected, and stored until

shipped. Although no regular system of examination I

been in vogue, careful efforts have been made to check the

export of weevilly maize, and when the weevils cted
in any consignment, the whole was submitted to fumigation.
It is hoped, in the future, to be able to follow the example of
South Africa, and institute Government brands for Indian
com. In the coastal regions, where the climate is more
intensely tropical, coconuts are a thriving crop: l.ul for 301

time the trees have suffered considerably from the attack- oi

the palm beetle Oryctes. The Plant Inspector has been

travelling in this district with a view to encouraging the
natives to destroy infested trees, particularly those lying on
the ground.

Because of the grea i variation in the climatic ndin
of British East Africa, it is to be expected that the kind of

crops grown are very diverse. In fact, at the higher eleva
tions (6,000 feet), wheat and alfalfa thrive. Mere the

temperature ranges between 12 and 78 V. At a loi

level, where irrigation is possible, cotton is a sati rop
to grow, and as already pointed out, the valne of the exports
of this product have rapidly increased, being 7,580 rupees in

1907-8, and 556,241 rupees in 1912-13 (1078 rupees —£\
sterling).

We maj conclude I his review with a few notes on the

veterinary information incorporated in the publication, [n
certain districts East Co I fevei and rinderpest are common
amongst stock, whilst horses appear to.sutler considerably
from epizootic lymphangitis a disease well known in the
Wesl Indies. Trials ha' be iadi to cure this disease by
treatment with salvarsan (606). It is said that it I

a marked effect when used in a sufficiently early
stag.- of the disease. Excision oi the diseased tissue,
followed by the application of iodine, is also

pi
with good results in the earlj stage- of the disease. In
order to prevent -pre.,, i. all affected animals are isolated if

possible. Amongst pig . -wine fevei and anthrax ],.,,. been
somewhat prevalenl
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number deals with the sugai
situation. An attempt is made to outline the probable

position during the coming war. and the action which
1 1 1 : > \ be taken in regard to sugar supplies in following

j

Under the heading of Sugar Industry, on page 50,

will be found tw tides one dealing with the ques-
i oi British-grown beet, and the other describing
the advan ittendanl on the employment of

i I sugai mills.

Important expeiiments, from the point of view oi

tin estati are described in an article on page 52, which
- w iib the budding of cacao.

The commercial handling of maize in Antigua, and

the consumption of this com in different forms 1>\

swim . are dealt with in two articles on page 53

Agricultural conditions in British East Africa

escribed under the heading ol Departmental
Reports, i page 55.

An important note in connexion with recent

legislation against citrus canker "ill be found on this

i
_ The subjed of this disease, from the admin-

istrative point of view, will be dealt with editorially
iii our next issue,

United States Quarantine against Citrus

Canker.

Mr. C. W. Martin, American Consul at Barbados,
has forwarded to this Office, the following information

relative to the Notice of Quarantine, No. I!>.

The fact has been determined by the Secretary
ol Agriculture that a dangerous disease of citrus plants.
known as th< Citrus Canker, and also other citrus

diseases, new to. and not heretofore widely prevalent
or distributed within'and throughout, the United States,

exists in Europe, \sia, Africa, South America, North

America outside of the United States, and foreign
Oceanic countries and islands and are coming to the

United States with imported citrus nursery stock.

An Act has been passed to prevenl the further

introduction into tfie United States,,)' citrus canker
and other citrus diseases, to forbid the importation into

:!i. United States of all citrus nurserj stock including
buds, scions and seeds, from the forei i ntries and
localities named, and fr au\ other foreign locality or

country.
On and after January I, 1915, and until further

notice, bj virtue of the said Act, the importation from
all foreign localities and countries of citrus nurserj
stocl including b'ftds, scions and seeds, except for

experimental or scientific purposes bj the Department
of Agriculture, is prohibited.

The term 'citrus' as used herein shall be under-

stood to include all plants belonging to the sub-family
or tribe < !itrat

Attention "ill he given to citrus canker

editorially in 1 1 I number ol the Agricultural
News.

Effect of the Tropics on the Blood.

The question ofthe influence of a tropical climate

upon the blood of children ol European descent is

dealt within the Annals of Tropical Medicini and

Parasitology (December l">. 1914), in a paper by
A. Breinl and II. Priestley, ol the Australian Institute

of Tropical Medicine. The investigation on which the

paper is based was carried out in Queensland, and

some very interesting results, possibly applicable in the

West Indies, were obtained. It is worth) of note that

pre\ ious investigatiolis on the same subject have led to

re or less contradictory results, but the present con-

clusions, being based'on a large number of observations,
1 1 1 . i \ be considered as fairlj well established.

Tim conclusions are as follows. Careful blood

examinations performed on 574 school children in

Townsville, Queensland, of European descent, ofaj
between seven and fifteen years, of whom the majority
had been horn and had resided in

Tropical Queensland

during their whole life, indicated ( I i that the average
number of red 1>I I corpuscles is not diminished when

compared with analogous figures for children born and

bred in a temperate climate: (2) that the average

haemoglobin contenl of the bl lis normal: (.'It that

th, number ol li ucocytes (white corpuscles) is slightly

increased; (4) that the average bl I pressure does not

Bho\i an) difference from that ofnormal children in

temperate climes
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Agricultural Credit Societies.

In a paper r< ad I" fore the Int. ruational ( 'on

oi Tropica] Agricultun M J M Doine deall with

co-operative societies, principally in regard to India;
Imt although personally unacquaii ted with the West

Indies, he made some observations on the position here.

The author looked to the Eas [ndian immigrants as the

mosl likely section of the people, in the Western
'I'ri. pics to take up sell governing socTeties successfully,
but he recognized thai the Land Settlement system is

ii help in tin' establisl ml of societies among
bhe native peasantry. He emphasized the folly of

adopting a too elaborate syste f accounts at the

since this puts too much strain on the elected

officials. Mr. Doine regarded the co-operation of the

Church a very importanl factor in securing permanent
success.

The writer is apparently unfamiliar with the more
recent W - [ndian literature on the subject. No
reference is made to the St. Vincent Agricultural
Credit Ordinance, which was passed in 1913, and pub-
lished in the Wett Indian Bulletin, Vol. XIV. No. I,

together with a report on the working ol the Credil

ties in that Colony.
<-

. Vincent is the only
British possession, excluding India, which possesses

legislation for the provision ol Raiffeisen banks. The
circumstance is oi importano . even if only from the

point of view of its being a valuable experiment from

the results of which other Colonies are bound to

I :it negatively, if not posil ivel

Agriculture in Zanzibar.

By far the nest impi producl of Zanzibar

(which now comes under the jurisdiction of the Colonial

Office) is cloves. The exports from this importanl

industry in 1913 were worth E42N.692. During thai

season the crop harvested v. - m xceedingly large one,

the value of the exports being greater than those of

previous years. The averag yield per annum from

a plantation of about 3,000 trees of about si.\t\ years
old, owned and managed bj Europeans, is £8 per tree.

Ninety-eight treesare planted to thi acre.

Coco-nut cultivation ranks next in importance
alter cloves. It is estimated thai there are aboul

•1"),IK><) acres under coco-nuts in Zanzibar. Copra
produced on tie Government plantations has been most

favourably reported on by London brokers. The copra

exported in 1913 was worth £21(>,N42.

As regards land grants il is interesting to note

then area number of plantations in the hands of the
( ernment, and under the control of the Department

_-i culture, with an area ol about 16,000 acres.

fine properties form< lj belonged to the Sultans

ofZanzibar, and the Government policy in retaining
them is influenced by the desire to keep them under

hi management, and tree f'r morl gage,un1 il such

as reliable planters are found to take them over.

As a general rule there is mucl scope for European
enterprise in Zanzibar. Communication and climatic

Conditions have greatlj improved during the last yeai
or two, so that future prospects fm dovelopmi nl \ be

regarded as favourabh .

Utilization of Sun Power.

\n
interesting papi i was read a! i he Inti rn it mal

Congress of Tropical \ riculture on the Utilizati

Sun Power for irrigation and other purposes co cted
\\ ith agriculture in i he Tropics. The principle involved
int hese machines is th i •. nl ral ion of radiant i

by means of mirrors on to boilers enclosed in

cases to check radial ion.

Mr. F. Shuman t ed I hat n suits of tests of the
sun power plant near Cairo in Egypt had been satis-

factory. It is est i mate. I that power can be produced in

; Tropics al the same cost as if coal were less than
10s. per ton: and as coal in maii\ parts of the Tropica
costs £2 in*, per ton, upwards, thesaving to beeffected

by means of sun power plants is quite obvious.

Though sun power plants cost more than coal-burning
plants, the saving effected bj not requiring any fuel is

sufficient to wipe out tl xtra capital cosl after two

years, and in lour years to paj entirely for the whole

equipment.

Discontinuity in sunlighl is overcome >>> thi

of using low pressure sham: boiling water is stored in

tanks and the steam drawn upon as required.

British Agriculture and the War.
An influential concourse ofexperl advisers recently

assembled in London at a n ting of the Agricultural
Education Association to discuss 'Agricultural Products
Deflected by the War.' Nature for December 31, 1914,

gives a summary of the remarks made 1>\ Dr. Russell,
Director of the Rothamsted Experimental Station, in

opening the discussion. The Director pointed out thas
the present duty of the farmer was to increase the
saleable output from his farm, particularly of those

things which the community needs st. Reference
was made to the importance of substituting for home-

grown foodstuffs, in the rations for British live stock,

by-products from the Tropics. In this direct ion,.as well

as in others, short rapid trials are necessary rather

than prolonged and more accurate ones. If changes
are to be made they must be effected at the earliest,

possible moment.

In time of peace the price of cereals is lower than
at present. The reduction in the amount of produce
grown on the farm for farm consumption would make
room for a desirable increase in the area under wheat.
In considering substitution of crops, an importanl

problem is the possibility of making rearrange nts,

whereby products, nol likerj
to he in much demand, shall

cease to be produced. Early cucumbers, for example,
have hitherto gone almost entirely to German)*, and
this fact has luckily been realized in time to prevent
usual production.

In conclusion. I >r. Russell stated thai the time was

appropriate to urge on ill farmers the need for reducing
all waste to a minimum. It can never be too strongly
meed that waste is a sign of had farming, and the

present is a good time for reform.
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INSECT NOTES.

PESTS OF CACAO.

The Following is a summ i oJ thi nott on insect pests

-of cocao ni Hall's l referred to in

insect notes in the last issue e Agricultural Neivf.

The West Indian Mole criel
- as

tiidacfylus,)

which is known in British and Dutch Guiana, and in the

Antilles, is at times a serious pestof young cacao plants in

the nursery and field. The mole cricket feeds underground
on roots. The young and adult forms tunnel through the

soil, ranging in depth from just beneath the surface to a loot

or more. Tin sorts, ven those that

epted as f 1 are often nibbled enough to be

injured. Cacao si d just at the point of

juncture of the stem and root. In this way it happens that

many plants are killed bj a few mole crickets in one night.

Sinn ly the young cacao plants are attacked by the mole

cricket, the remedy for plants in the field is simple.

young plants may be raised in pots in the nursery,

being carefully protected from this insect until they are of

sufficient size and strength to escape injury. They are then

planted in the field.

The nurseries may be kept comparativelj free from

mole crickets by frequent turning up of the soil, and the

destruction of the inserts, in which the common fowl is

very useful. Poison maybe applied also as a poison bait,

which is made by mixing 3 IK of arsenic with 100 ft), of

horse-dung, and distributing this in the soil. This amount

is recommended for 1 acre.

The cacao tree is subject to attacks by borers in most

countries where this crop is grown. 'The life history of

these different enemies varies in detail, but in many respects

their mode of life is the same, and accordingly, the light

against the various borers proceeds everywhere along the same

general line.

•The beetl
' moth lays itaeggs against the stem, or

,,,. I,, often ina little hole made for the purpose in

the bark. The larva or worm lives for some time in the bark

or in the wood, and damages the tree to a greatei or smaller

extent. Often the presence of one borer may cause the

death of a whole branch, which then looks as if it had been

killed by lire, as all the brown and dry leaves it-main hanging

on tiie twigs. Whole trees, e-pecia'U young ones, may
be killed in this way when the borer lives in the stem.

At present the general waj of fighting the borers is to remove

the "worms" <•! larvae, cutting awaj the Lark by means of a

knife until the worm is exposed. On many plantations

, gang of trained worm pickers is kept for this purpose.

[f possible, these men also collect the perfect insects whether

beetle or moth hut generally the number of captured

perfi
t insects i- -mall in nson with the number of

captured worms.'

The l.oring insects which attack cacao in different

countries are described as follows:—
The Wot Indian cacao borer (Strirastoma depreuum)

is one of the worst pests of cacao in sot f the Antilles, and

m various countries in South America. The Glenea borer

(Glenea novtmtjuttiatn) is the mosl common and most

destructive kind of cacao borer in .lava. The Pelargoderus
,., i, , /. largndi rut bipum tatut), and the Monohammus I tie

(Monohnmiifut fislulator) rat k m \t to the Glenea as serious

borers of cacao. In Ka in allied Monohammus borer

(ifonohammus rm4
recorded as a pest of this crop.

The large Catoxantha beetle (Catoxantha bicolor) has also

been a borer pest in lava, and it is known to occur in British

India. Shot borers of the genus Xyleborus are recorded as

doing damage to cacao at times in certain countries,

Trinidad and .1 iva. The larva ol a Bombycid moth,

[/.,„ era i

f}
u i. which is fairly common in -lava, is at till

a serious borer in cacao

i

i| the insects which atta md fruits.the

Helopeltis is the worst ,in Ueylon, and only second in impor
e in Java. There are two speices l/elopeltis thi ivor.i, and

//. antonii, the former of which is prevalent in very hot

climates while the latter in the more common species In the

cooler regions.
The eggs of these insects are laid in the young fruits,

and at times in the lender twigs.

Thelarvaeand adult- feed upon fruits, twigs, and leaf

stalks of the cacao, but not on the leaf Mad.'. The mouth

parts are of the suck iug kind, fitted for piercing plant tissue

and sucking "U> the juices.

During the drj season the numbers of Helopeltis

small, but in the rainy month- they increase to enormous

numbers and cause ^reat damage.
The fighl against these insects is rendered more diffi

because they live on many different plant-.

The methods of control consist in collecting and burning.

The collecting is done by means of a stick of bamboo with

a ring "i bamboo or a kind of fork at the end. The ring has

a diameter of aboul •'! inches. This is passed through

a cobweb until it i- more or less covered with web, and

it is then used by the labourers to catch the adult II lopeltis.

The viscous juice of the .lack tree is sometimes used in place of

cobwebs. Burning is accomplished bj means of a bamboostick

filled with kerosene, and fitted with a cotton wick. With

thi- as a torch, the fruit are lightly scorched over, and many

Helopeltis are killed, hut neither this nor the catching

method is very satisfactory. Helopeltis seem to have very

lew natural enemies, and no diseast - are known which exercise

any control over them.

It is stated that an ant, Dolichoderui bituberculatus,

Mays, has been introduced into cacao fields with marked

success in reducing the numbers of Helopeltis, although the

am does not attack the Helopeltis. The author does not

say, however, why or how the introduction of large numbers

of the ant accomplishes the result.

The Kind bug (SMberyella singularu) is stated to be

the worst insect pest of cacao in Kameruu. This is also

a -inking insect, which puncture- tin- hark or rind of young

twigs and inflicts serious injury. Good results in controlling

this insect have been obtained from spraying with a mixture of

Paris green ( 10 grams), kerosene <> litres), soap 1
1 kilogram),

lime (j or 2 kilogram-), and water ( Kill litres). A 1 per cent.

decoction of tobacco has also been used with success, and

1. inning, as iii thecase.of Helopeltis, is likewise effective.

The Mbqguilla is the worst pest of cacao in Ecuador.

This is an unidentified, hemipterous insect, which in both

larval and adult stages I I on the .level, .ping pod.

Every puncture made by the mouth parts of these

insects results iii a discoloured spot, and when these

spots are numerous! as thej often are, the whole pod
turns black and does not develop properly, The pest has

been known in I'.. na.loi- for the past twenty-five years, and

at present occur- throughout the entire coast region. In

some -easoiis it i- . jeilOUS that practically no sound .-.,

IS secured. Very little is known al.oiit the life history of

this insect, and no effective methods of control seem to be

known.
Leaf eating caterpillars

are not serious pests of cacao.
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The cacao thrips I
//- Hothi ips [1 opu '«-!.

i h occurs in the West [ndies and Surinam, is mentioned

being al tim -

pest. Spraying "'''' kerosene
1

H. w 1 1 i 1 1 has been found successful in Grenada, has

ory results in Nurii

In .lava, the i ac "
i m ith (Zarat n most

ou [" "u many plantal toi I even

than ilic Helopi
The larvae of this small moth live in the i icao pods,

nelling through the tie pod into the seed cavity,
i though the) do ool attack the seeds, these a ften

spoiled as a result of the injury to tl pods arid the pulp.

Only one method of control ha? been successful, that

known as 'rampassing', which consists in picking all the

it at a definite season of the year, md destroying them.

The first picking, which occurs some five months after

ipassing, yields fruits which an all free from moth

ick. Each subsequent picking yields larger and largei

*rs of infested pods, until nearh all arc infested

Attacks of birds do not cause m ich loss in any caca

I iducing country, although a certain cumber of pods are

att icked, and the seeds eaten.

Rats and squirrels are serious pests in many localities,

these may often be checked b) the judicious use of

ms.

I leer and pigs also cause injuries which at times, and in

i tain countries, are serious. The deer injure the trees by
rubbing the bark off,

while the [figs, in digging for grubs and

er food, often injure the roots of the trees, and sometimes

wholly uproot young trees.

TICKS IN RELATION TO DISEASES
OF STOCK.

During the last two or three years the tick question
I is received special attention by the Imperial Department in

tl e Windward and Leeward Island-, and several papers have

been published as a result of the work done. For a longer

period in Jamaica trials have been made with sprays and

dips to eradicate these pests. In connexion with this work,
a publication recently received from .Messrs. Cooper and

Nephews, M.R.C.V.S., of Berkenstead, England, will be of

i resl to planters in the West Indies. This booklet explains
tie- anatomy and life-cycles of tick-, and the nature of the

diseases which they transmit. Especially interesting, on
unt of the practical experience of the authors in all parts

of the Tropics, is that section devoted to the methods of

eradication. The various poisonous solutions employed as

dips are described, as well as what are known as 'starvation

methods' of eradication. This latter system involves the

idea of causing ticks to live in a pasture fora certain time, in

of a suitable host. There are several methods
that can be employed in carrying tins out, and the best

d is perhaps the pasture rotation method, which includes

8 tick free cultivated section, and three cropped fields all

Si parated from one another by fences, The method of

hue is described in considerable detail.

The publication concludes with an account of Coopers

ig and dipping appliances, one of which was used with

con iderable success recently in igua, Accompanying
the publication is a reprint of a papi i entitled Tick Eradica

in the West [ndies (an of cattle-spraying
tons in Antigua). by Mr. P. T Saunders, M.R.C.V.S.,

formerly Veterinary Officer on the -tatf of the Imperial
I art i nt of Agriculture.

NOTES ON ANTS.
Che Curator of tlv Botanic Gardens in Domii

forwards a letter from a planter in bhal island,
•

refers to the article in a recenl number ol the Agrit
tural A'."-,

(see Vol. Mil
p. 376, November 21, L914

in which is given an abstracted accounl ol - of

ant occurring in thi Si i helles.

The follow in- is quoted from the h

The writei oi the artii le con dei b it it is the fact that

ants proteel certain seal insects, but it is not proved that

the) do more.

I have seen the small black luting ant carrying

transparent scale to plan! it on the under side of the leaf of

a small grafted mango ilso doing the same thing on new
shoots of orange.

The same ant is tl ne that makes the earthern cover-

ings to the mealy scali pine-apples from the ground-level
up: also on Callalloo and other plants.

Personally 1 have been convinced for a long tine that

the ant is responsible for the spread of many injurious insects.

It roams over the whole land here, and I believe it -elects by
instinct or by trial ever) plant or tree that suits those insects

of which it can make use and then start- the colonies of them.
Iain under the impression that the large black biting

ant also cultivates insects for use, but in this case altogether
underground and possibly on roots.

If there is any practicable method of abolishing ants,.
I should be very glad indeed to hear of it.

The Imperial Department has made recommenda-
tions for the destruction and control of ants, and it

would be of interest to know whether trials of the
remedies or methods suggested have given any conclu-

sive results in the West Indies.

The following references in the Agricultural Ncws-
to recommendations for the control of ants may be
mentioned: Vol. X. p. 34'6, Vol. XIII, pp. 298 and 392.
In the Pamphlet No. 71, Insect Pests of the Lesser-

Antilles, ants and their control is discussed at

page 147.

Work in the Experiment Station and Botanic Garden,
St. Lucia, during December, included the distribution of"

lime plants, the picking of cotton, road making, painting
sugar works, gates and fences, sowing lime seeds, and other

operations. Nearly the whole of the labour in the Botanic
Garden was employed throughout the month in breaking
coral, and repairing the roads throughout the Garden.

According to a reci i

•

quarterly report forwarded to this

Office from the Acting Curator, Tortola, Virgin Islands, this

season's cotton crop has been quite early, and during the

period under review, i.e. the quarter ended December 1914,
111 hales of 220 tb. each of lint were ginned and baled at tin

Cotton Factory. It is stated that the growers view the mar-
ket situation with considerable apprehension, but those who-
sell to He factory, at which the price has been reduced from
7c. per lb. to 5c, seem to t egard, on some sides, the reduction
with reasonable satisfaction.
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GLEANINGS.

The importance - ggs foi inarki

and this subject is dealt within Leaflel So. L3 of the

English Board of Agriculture and Fisheries, under the e

heading of marketing oi . The testing of this produce
is also discussed.

It is reported in the Monthly Bulletin of Agricultural
Plant Diseas -, fori Ictober L91 I. thai

li in Berlin has proved thai it is quite out of the [lies

tion to think that bees havi of colour in an]

comparable with thai pos d
j
man.

The English Board oi Agriculture and fisheries Leaflet,

No. 285, gives a useful practical account of bi i curing on

the estate. The weighl pigs, slaughtering, preparing the

carcass, curing, pickling, and smoking are all dealt with in

considerable detail.

A paper in the /'< Bulletin for April and July

1914, deal with the effi it of salicylic aldehyde on plants in

soil and solution cultures. As regards it- effect on the

growth of Indian corn, growth in the treated plots was
!

i

smaller than in the controls. Tl ffectof salicylic aldehyde
in sand is greater than in claj soil.

The shipments of cacao for the year ended December 31,

lonstituted an he < 'ninny of Trinidad. They
amounted to 63,447,876 ft)., against 48,116,377 lb. in 1913.

Prices mighl have been better, but these have been quite

equal to the average of the last seven years. (Pi

of the Agricultural Society of Trinidad and Tobago,
Deo n bi i 19'J I.)

In connexion with the note on drj farming on this
,

e

i interesting to observe that, according to the Agricu
Gazette of Canada (November 191.4), the field crops of the

Dominion for I'M I were many thousands ol tons short of

1.111..1I yield, owing to insufficient moisture available

during the growing season. . The importan t dry-farming

systems under tl ditions is obvious, especially where

irrigation is oul of the question.

Those responsible for the management of scl

will find much thai is g on h bject in

Eleventh and Twelfth Annual Keport issued bj tl

Scotland Vgricultural College, to 1 btained on applii

to the Seen tary, pi
:

cee. \

note boo! to be kepi bj pupils, and syllabus of instruction

are given. The whole chi •
\i naturally adapted to

rate ci md tions, bu 1 hod tl
I

bear consideration 1 S\ Indian mdpoint.

11 hensive experiments have been carrie I

with a view to preserving cut
'

the addition ol salts

to the water in which the stalks are placed. In no cases

have ai alts 1 obtained, The best treatment

to adopt is to niil 1

'

sulphate f copper sul

phate to the water, which will p clue to ba

acl ion. I is il . ri tnoval of
r
1 he cut end oi the Lks ha 1

found to ;n ilon« the life of the flower. These, and other

facts ' me subject, are discussed in the Gardeners'

ibei 26, 1914.

In the- issue ol Nattm For January 7, 1915, Sir II. mild
Ro irticle entitled Attempts to Manufa

tific Discovery. The writer draws an interesting
tinction between major discovery and minoi n earch

;ed in the former kind of investigation need
1

unlimited freedom, whilst in the cased the latter, I

more possibility for the introduction of systems ol co-i

tion and centralization. Real discovery, involvin

ideas, 1 iquire
1

peculiar and rare type of mind, h

loI be forced, and only supei a very limit. >il

extent.

ording to Colonial Reports, Annual, So. 809
Bahamas in 1913-14 exported sisal, valued at £69,950. All

this wen. to the United State- of America,

worth fruit was sent to the same country. The

exporl of oranges was valued at £599 compared with l" 72
for the preceding year. 'I% exporl nuts has also

increased. The pine
:
apple canning factories had a 1

better year during 1913, though their ren.nl season

in 1910, when the valui of tinned pine-apples sh I

was £9,219, compared with £6,208 for 1913.

The objects of deep ploughing are summarized is

follows in the agricuitura ion ol the Wealth of India

(September 1914) (1) to destroj and prevenl
of weeds and othei vegetation not desired

ii] the ground;
(2) to place b ia1 h I he surfai

,
ma lire and org!

where it will not be in the way, and where il may bi

verted rapidly into 1 1 1 1 to develop various degre

opem id 1 uniformity of soil condi!
:

some cases to modify the movements of -oil moisture and of

soil air; and (3) to change conditions so as to make
the -"il either ivarraer or colder. Deep ploughing is an
essential part of dry farming. Associated -

b his

also is the mai ol a dust mulch at the

of the soil.

Considerable discussion has taken place recently in
; "ii with the prop I revival of the natural i

industi 1

ciallj in India. Ma ding with the
I

I of the Royal Society of Jrls
for January laud 8, 1915. The first paper was n

Dr. Perkins, and in the d u i Steuart Bail

forward the opinion that although during the next t

ears the market would be favi urable for natural i

it was doubtful whethei i a eding years the po
would b . 11 in the past, li seems to I"-

gener-
reed thai t he prim tsl come from the growers

themselves, tn 1 he hi publication already
referred to, Professor II. E. Vrmstrong makes a point of this,
and says that the recover] ol the position ol natural 1

may be a costly business, but ii one t< nth ol the zeal p
lermans into the production of the artificial treatmi
ii to bear on the problem, he believed ii would be

solved "lily.
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STUDENTS CORNER.

Seasonal Notes.

i

'

iurrentl)
« il li the rea] igar-i

fcu !

mediate and Final student should endeavour to obtain data

i -1mm the degr< f efficiency of tin factor) with which

he is connected.

The following interesting figure- wiliindii kind

of information that might be I. These figures are

actual results obtained on two estai s in Barbados. The

factory on the first estate is equipped with an 8-roller mill

and vacuum pan; on tin- second, the open pan method i<

employed, and the sugar separated ii the centrifugals.

ADVANTAGE "I i P-TO-D VTE MACHINERY OVER OLD-KASHIONEDj

i\ I

•

I : I
< E GOT i in: SI i \ li.

A. New Machine i steam i 10

Dark crystals, 1 ton, al S2T5 per LOO ">. of sugar $48 16

Vacuum pan molasses, I" gallons a.1 6c per gallon .•in

B. • lid Machine, Mi tuns cai

Centrifugal sugar, [2 ton, al $2-60 per 100 lb.

Molasses, ",",'" gallons, al 16c. per gallon

$50-56

34-25

ill

$43-66

Cain of A over B.=69c. per ton cane. Di - ;-'.io

for 1<> tmis

The present time is opportune for noticing the

suitability of different varieties oi ir different localities.

The student should notice carefull) the varieties on the

experimental pints, and make notesand, it' possible, estimate-.,

in yield per acre, and compare these notes as faras possible

with the official results, which will be published early next

year.

Questions for Candidates.

PRELIMINARY .

1. Name som< mmon plants in which starch is

produced in quantity, and state in what part oi the plant the

starch is stored

2. Explain the difference between Pollination and

Fertilization.

INTERM I in \ I
I

1. Describe the preparation oi assava and irrowrool

starch.

•_!. Describe carefully the appearand _ I sample

of either (a) concentrated lime juice, or (b) cane syrup.

Explain how the one you -elect is tested.

FIN \l..

1. Discuss the establishment I value of wind-breaks

from as many points of view as pos

2. State fully the uses that are made of the bj in

0O an estate with which you are i i linted.

Of two alternatives, a short rrflp and high prices IS

better for the planter; but a heavj crop ami low prices is

better for the labourer. Both are itisfied with high prices

and heavy crops.

A FLYING-PISH PARASITE.
The flying-fish

.'. bu roOerti), which i- esp : •

lly

abundant in the sea off the coast of Barbados, is ofb I

when captured to bi which is

embedded in the tl.--li ol the fish, and parti ding.
The fishermen and others who milia

parasites -peak of them as 'feathers'.

Specimens recently f'oi warded to thi Bri mm
(Natural History) have be n reported on, and thi

reproduced in the following paragraph:

FLYING-FISH PARASITK FROM BARBADOS, SENT BY

DR. II: wi IS W \ its, i .m.i..

'The two specimens are parasitic Copepoda (<

of the genus Pennella. They probably belong to the -

P. exocoeli (Holten), but the head is absent in one a I

badly damaged in the other, so that the specific ch

lannol be determined. The Museum would be _

receive perfect specimens. Unless the parasite cat

.ii fully dissected out on the spot, the whole fish should be

preserved, and specimen- should be looked for which carry

egg-strings a pair of long, light-coloured filament

.i the tree end of the animal, easily to be distinguished from

the brush of short, dark coloured filaments which are believed

to act as ".in.,. The lifi bistor) of the genus is no doubt
- lar to that of the genus Lernaea which is describ I i

must text-books.'

The following, taken from the Cambridge V
History, is presented herewith as likely to be oi interest in

tlii- connexion.

FAM. II. LERNAEIDAE. These parasites burrow

their heads deep into the skin, or even into the bl<

or body-cavity of various marine fish. The body of thi

female Lernaea is extraordinary deformed, consisting >J

a mere shapeless sac with irregular branched processes

head, and two egg- sacs attached behind. Pennella

bores so deeply into the flesh of its host,

wratus, that only the egg-sacs and some remarkable

branchial processes attached to its abdomen protrude outside

the host to the exterior. Peroderma cylindricum

similarly into the flesh of the Sardine, and where it is

mon, inflicts considerable damage. The males of these

curious animals are of more normal structure. Clans states

that fertilization takes place when both sexes are free-swim

ming, and of a more or less similar structure, and that subse

quently the female beomi - fixed to her host and J.
.

into the shapeless mass shown.

Imports of Corn into Trinidad. -Anoteofini

appears in the Bulletin of the Department yf J

Trinidad and TobagO, foi N'ovembei I lecember 1 91 ). show-

ing the extent of the imports "t Indian com into that ( lolony
from 1899 up to 1911. Although there is a much

quantity of maize imported into Trinidad than is necessary, h

should be remembered that there has been a steady red i

in the imports during thi period under review. In 1899,
the imports were nearly 1,000,000 ft).;

this figure di

steadily down to 1,000,000 ft. for 1911. ft is pointed out

that it should not be necessary to import Indian corn into

Trinidad at all, since the crop can be easily grown in

island, where its method of cultivation is so well in dersti L

i trillion pounds represents in round numbers the cultiva

tion of another 1,000 acres of land, the produce fr a

Aouid find a ready sale iii the local markets,
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FUNGUS NOTES.

MORE ABOUT CITRUS CANKER.
The Florida Agricultural Experiment Station

I lletin l_i. H4, three papers
on the iiiw citrus disease, wl iummarizcd below.

I. HISTORY OJ CITRUS I WM.l:. E. W. BERG i

The realization thai a new citrus disease was presenl in

Florida lace in Jul} 1913, when it was found in

oursery. Specimens
bad been reci i I pear earlier, but

apposed al th tt time to sh >w merely an um
The infections were traced partly to

imporl m Texas, parti} to stock

I

i from Japan. Il transp that the

disease was present in Alabama, Mississippi, and L*

An order was issued prohibiting importations of citrus

plants into Florida; a fund was raised to which the Florida

Growers' and Shippers' Association contributed $2,000,
unci the Governor of Florida §1,000; and a campaign was

started against the disease.

II STUDIES OF CITRt s I INKER, n. E. 3 n-:\ ENS.

Grapefruit is most severely attacked, the infection

ing
'hi leaves, twigs, branches and fruits; then in order

of susi ptibili trifoliata, and the navel and

some of thi •
i

:
'

ies,
\\ hich are affected on

twigs, and fruit Scattered infections bave been

found on the leaves and twigs of Satsuma, tangerine, lime,

and rough lemon.

'The distinguishing feature of citi r, as observed

in the field, is the characteristic spotting produced on the

fruit and foliage. As usually seen, the infectio

as small light-brown spots, from less than -fa to
|

i

in diameter. The spots are usuall} round, and maj
occur singly, or several may run together, forming an

irregular are;.. This last usually occurs on fruits. The

spots project above the surrounding healthy tissue, and are

composed of a spongy mass of dead cells covered by a thin

white or greyish membrane. The membrane finally ruptures
and turns outward, forming a lacerated or ragged margin

and the spot.

'On the leaves, infections first appear as small, watery

dots, with raised convex surface These dots are usually of

i darkei green than the surrounding tissue. Sometimes,

however, the surface of the spots' is broken as soon as the}

appear. Spots may appear on either surface of the leaf, but

it ;ii first penetrate through the leaf tissue. They
in a light brown, and

visible on both sides of the leaf. In the oldet

both surfaces may be bulged or raised, and such spots

iinmonlj A irrow yellowish hand or

In the • adva bh< the spots
becomes white or greyish, a ruptures, exposing
.i

light brown spongy central mas Old spots soon become

ovi a by saprophyl ii
< > md ma} appeal pink or

ro vths

•( ii i lie i ruit
s,

the very similar to those formed

i.ii the i
i They project and retain a circular outline.

The} do not
|

I be rind The} may be

scattered over eyeral ma} occut toj

forming an irregular ma is sometimes asso-

.i'Ii the pots formed o tin fruits. < anker, appar
< nth. i fruits directly, but

I ca tits' to

rot. Tip
i young twigs are like those on the leaves

and fruit. On the older twigs they are more prominent,
and more ot less i regular in shape. This is especially true
•

I old spots. The> show tie tissue as is found

in the spots on the feaves, but assume i cankerous appear
mbrane completely disappe

The formed in 1 1 layers of the

bark tissue, and d trate to or kill the wood. The

spots once fornn and not

readibj I mghed off. Th
:,
and

Qtres fr which infections ma} readily spread. This

is confirmed 1 i

|

luced on pot ted

trees in the greenhouse, and tnth s;ro
i byartificial in

So) i I ider o >n foi

over a yeat ,
and show no h off.

•( (ther citrus di leases n il h , confused

are Seal., Scaly hark, and possibl} Anthracnose. It can,

however, readih '

distinguished from any of tl oting
the following point s;

'1. It differ; ft >m scab in the typical round spots pro-

duced; the size of the spots, and the fact that the spots

penetrate through the leaf tissue. It does not distort the

leaves. There are no wart-like projections. Canker occurs

Ider wood, Si al does not.

'2. Canker differs, from Seal} Bark in the size of the

spots, which are much smaller and mure circular than those

of Scaly Bark; and the sj gy nature of the spots Scaly
hark spots are h ml and glazed.

< tanker is e. minion on grape

fruit, Seal} Bark is not. Canker forms spots on leaves,

Scaly Hark does not.

'.'?. Canker differs material!} from Anthracnose in the size

of the spots, which are much smaller than those of Anthracnose.

Canker spots are raised, Anthracnose spots are sunken.

Canker has spots ol pong} character, those of Anthracnose

hard. Canker occurs on young shoots and older twig
Anthracnose does Qol

periments in which dry infected material was pinned
to } Lth} foliage showed that the disease was infec-

tious. Small watery spots appeared in one month, and th
had developed in two months into the spots typical ol the

disease A fungus was isolated from the young spots, and

afterwards identified an| present on the older spots.

Infection experiments from
]

dtures gave positive results

in two out of many instan

The fruiting bodies of the fungus are small globular

pyenidia, which exude the colourless spores in thread-like

tendrils. The pyenidia are - ivhal difficult to distinguish
from the tissues of the spots.

The disease spreads with great rapidit} in rainy weather:

infection proceeds from the old spots even after these have

d through a winter.

111. ERADH \ I i"\ of CITRUS ' INKER, FRANK STIRLING

Mr. Stirling was employed b} the Growers League to

try 1. 1 clear up the disease first of all in Dade County, a

district in which the grape fruit industry is developing very

rapidly. He tells his stor} very dramatically.
At the outset some 200,000 nursery trees and over 50Q

acres of grove tree- were cut hack, defoliated, and the trunks

painted with Bordeaux mixture or carbolineum. 'At this

juncl i to breathe a littli easier. A- the

inspection proceeded, more and more infection ».i~ found, and
more and more was treated. The number of infected proper-

tips rose to nearl} i hundred Tien with the new growth
..ii the trees came the -hock of finding that the work had h
carried bul in vain ; that instead the

activity of the worl I

!

.\
contributed to its spread,
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Tin- next method adopted is en more heroic. A

flaming spray produced by a machine 'which res

a plumber's blow-torch, only .( hundred times larger,' is used

to scorch the tree, the grass, md the ioQ beneath, until the

npletely charred. In on< il I 1,933 i

and 101,300 nurserj trei have b burned. S i
rit'u

are employed on the work.

When leaving one grove foi an. ler, each man chai

his suit, the discarded one being i ected with corrosive

sublimate solution. No one is permitted to touch a tree.

According to Stirling, 'canker is v ithoul doubt the most

infectious of anj known disease.' A certain t-acre grove
ii grape-fruit trees, inspected in the first week oi June, wa

to all appearances free of canker. Three weeks later oi

began to show a slight infection upon one limb. Four days

later canker was found on five trei a mother week the

number infected was twentj seven, and there would have

I.en lilli.ulty in picking fiftj bosses of diseased fruit.

Canker is so deadlj ili.it a tree i- rendered worthless in two

ir three months from the time oi infect ion.

It will be seen that the citrus ranker situation in

Florida is affording us the
sj

i an attempt abso

lutely to eradic: Ii ase which has already b« me well

established, and that in a district which must always be

exposed to reinfection over the land frontier of the

State. 'I'll Ids against success are great, but the cost of

failure would be verj heavy. 'It would be merelj a matter

if months before the canker would be entirely over the

irange belt The moral for the citrus-growing islands of the

West Indies is obvious.

Hi. 15 oi v, bid)

1 8s. >'"/ for small washed, s

offered and bought in al

1 of will' I

fair washed ' loci in was

m Mil GS, UACE, I'JMENTO, wn V.KJ

At auction on the I (!t h, the rery largi ippl
. oi 5 I

ol West [ndi i ;s
was brought forward,

and all were disposed of il the followin ;l - to 72 -

• ;',./. to I Id., 74's to 85 so i i , 86's to94's l±d. I

98's to I09's t^rf.to Ifrf.,
i to I 10 i

|

I to t$d., and 134 -

-
I

\<i.
to i ''.

'

at

ented by III packages W> [i li n, all of which sold, good

fetching Is. 3d to 2*. lltf., andbrol i
i Is. Sd. Pii

has not been in great dem
1,

I quoted in the middle

month being 2fcd. per ft>. i

arrowroot, good manufacl uring
i|j the

middle of the month, 2\d per ft>.,
md common-, '2d. to '-","'.

- iRSAPARILLA.

At the first drug auct ion on Dei ber i irilla

was represented bj 16 bales of gre}
' 22 of

Lima-Jamaica, •">! of Mexican, and 25 of native Jan

Of the first, only 5 rere disposed of, is. 9rf. per tt>.

being paid for rot litj Oi the Lima-Jamaica, 3

bales of common, part ch i iundbuyersat Is. 8d. per lb.;

and for 12 bales of the' native Jamaica, dull yellow to fair red,

Wd. to Is. per 111. was paid. The Mexican found ii" buyers,

but a week later Mexican in fair quantitj was to be had at

from Sd. to lOd. per lt>.. according to quality.

i
i I RII Min. KOI \. I . I M E OIL, LIW I JUICE, \M>

CASHED Nl TS.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

Mr. .1. K.Jacks, m, A.L.S., has forwarded the follow-

Qg report on the London drug and spice markets for

the month of 1 December :

li is satisfactorj to be able to report that the amount

.f businees done in the drug and spice markets during the

early part
"i December, has shown no diminution since our

last report, taking, of course into consideration, that the

tpproach of the Christinas holidays, even in peacetimes.

always has the effect ot lessening the ordinary activity, which

is made mi. re prominent by the am ual stocktaking, so that

taking all these things into consideration, we may distinctly

saj that the markets are l.a.k to about their normal condi-

tion. With regard to the position oi individual products as

npared with our last report, we may say that citric acid and

lime oil were easier than they Were at the close of last

in..nth, the former however becoming tinner at the time of

writing.

The following are the principal details:—
GINGER,

At the first spice sale on the 9th of December, the

imitation for middling to a I Jama ca was iii.v. to 15s. per

cwt., 35s. to 36s. for common, and 22*. to 23s. for washed

lochin. A week later some 21 3 U.. ofCalicut were brought

At the beginning ot the month citric acid was in good

supply at 2s. 'iV. per It... in .asks of •"> cw t. each. At the i I.

the month 2s. Id. was being asked. At the firs

was in good supply, 88 packages being offered, but nor

disposed of. It was stated, however, thai 3|d per ft..

was asked for good bright. Later in the month, ii.imi.-K

on the 16th, -I barrels were disposed of at \\<1. to

I pc per lb. for dried nuts. West Indian lime oil has

in good supply; 26 packages were offered at the first auction,

but no sales made: 3s. 3d. was th price asked for West
Indian distilled, and 8s. to8s. 6rf. for hand pressed. Foi

bright raw West Indian lime juice there has been a stead}

demand at from 2s. ('»/. to 2s. 9d. per gallon. At auction

on the 17th, 22 cases of cashew nuts were offered, the whole

of which were bought in at 10s. per cwt.

It is stated in the Annual Report on the Botanic Station,

British Honduras, 1913, that -eels from an edible bean from

Guatemala were presented to the Station a couple ot

ago by Mr. J. li. Boatman. Th.-. iwn, an. I a few

plants raised and planted.
< im- of the trees has growp up

well and liornea number i lug.- pods. The edible part of

this bean is the thick white arilus covering the bean inside

the pod; the plain is evidently one of the Ingas {Inga

spectabilis?), which according to the Treasury of Botany, is

.1 tree indigei s to Central America. It grows in Pa

and there the seed inside the pods, covered with a sweet white

pulp, is eagcrlj eaten. Tl Inga makes a fine spreading
shade tree, giving pi d wee! Hing white flowers

twice a \ ear.



THE AGRICULTURAL NEWS February 13, 1915.

MARKET REPORTS.

London.—Tin: West India Committei Cieci

26, 191 ;.

... 1 : i

,2/1; block, 1/10J pel ft.

Bbesw \\ No quota! ions

io Trinidad, 69/- to 71/- percwt.; Grenada, 60 bo

68 -
: Jamaica, u* tal ions.

i ffei ramaica, no qiiol : ns.

Copra West Indian, £25 to E26 LOs. per ton.

Cotton -Fully Fine ii" quotations; Floridas, n

lions: Wesl Indian Sen Island, 13d. to 13J«J.

l-'i ii No quol at ions.

!

'

t- n No quotal ions.

Ginger— Quiet.
Isinglass No quotal ions.

H"\ i:\ No quotations.
I.mi .h i. i Raw, 2/3 to 2/9; concentrated, £25 L0s.;Otto

n{ limes (hand-pressed), no quotations.
Lim.w nun No quotations.
M m i, jd. to 2'] W.
Nutmegs No quotations.
Pimento Quiet.
Kt bber Para, fine hard, 2/6; tint- soft, 2/4; Castilloa, 1 10.

Rent - Jamaica, |iiotal ions.

New York.—Messrs. Gillespie Bros., & Co., July 24,

1911.

Cacao Caracas, lHc to L2c. ; Grenada, 11c. to llic;
Trinidad, Ll^c. to life. ; Jamaica, 10c. to lie.

C NUTS Jamaica unil Trinidad, selects SSO'OOto $21 III I;

. ill-, no quotations.
Coffee—Jamaica, 9Jc. to l.i.'.c. per lb.

Ginger—7Ac. to LOc. per lb.

Goat Skins— .lamaica, Hii . ; Antigua and Barbados, 43c. to

46c.; St. Thomas and St. Kitts, 40c. to 43c. per ft.

Gbape Fin n Jamaica, si ;:, to $2 '50.

Limes. f3-75 to $4-50.

Mace— 45c. to 53c. per ft).

Ni t'ii gs 1 1" s, 1 1
jc.

Oranges Jamaica, $2-00 to §2-50.

Pimento—:)Jc. per ft.

Sum; als, 96°, 3*26c.; Muscovados, 89°, 2 *88c.;

Molasses, 89', 2 ,

61c, all duty ]
...id.

Trinidad.— Messi . Gordon, Grant <fc Co., February 8,

19U

Oacao Veni melan, 816*00 to 816*25; Trinidad, 815*75 b

116-25.
i si r i iii 95c. pi i Imperial gallon.
Con i

i V nezuelan, 1 lc. per lb.

Copra—$4-00 to $4-25 per LOO ft.

I
> No quotal ions.

Onions 84-00 per LOO »>.

L'i \-. Spi i i 18 : '" per \<.vj..

Potatoi I
I ;lisfa 81 -95 pei LOO It.

Ri< i Yellow, 86*25; White 85*75to 86 00 pi i I

Si i; u;— American crushed, no qnotat -.

Barbados. -Messrs. James A. Lynch & Co., Ltd.

i in it 31, 1914, Messrs. T. S. Garraway &
i i uar* 8, 1915.

root 84*00 to 84-50 per Hhi ft.

Cai io 813-tin per 100 lb.

C m i- §16-80.

Hat, 81-75 per loot.,.

Manures Nitrate ol soda, no quotations; Cacao manure,
00; Sulphate of ammonia 885*00 per ton.

Mol isses No quotations.
( Inions $8-00 u i L90 it..

Pi s, Splii s:i;,ii; Canada, no quotations.
Potatoes NovaScotia, 83*25 per 160 tb.

Rice -Ballam, 86*10 to 86"35 pei L90ft.; Patna, no quota-
Ra _ "hi, no quotations.

i an granulated, 85 00 per 100 ft.

British Guiana. Messrs. Wieting 4 Richter, February

6, 1915; Messrs. Sandbach, Parker & Co.,

February •">, 1915.
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Introduction of Disease.

jITlU'S CANKER will by dow be a familiar

)term to most readers of bhis journal, since at

[least bhrei surticles have appeared on the

subject in recenl The present discussion,

however, unlike the oth rs, does not concern the .study

and control of the disease, but rather the grave lesson

afforded bj its widespread occuirence in the United

States. Citrus canker is present in all the Gulf

- and was introduced from Japan probably within

t ho last five years. Florida appears to have been tho

latest State to become I,
and here,,in a country

where citrus cultivation is a major industry, the rapid

spread of the disease lias produced a sensation and

called for efforts of eradication almost unparalleled u

the history of plant- pathology. Fearing re-infection

from abroad, the United States Governim has abso-

lute^ prohibited the importation of citrus stock into

ant part of the country. .Meanwhile the work of eradica-

tion continues. This work, strenuous and expensive,

is being vigorously undertaken by the growers them-

selves, in co-operation with the officials of the Depart-
ment of Agriculture.

The causative fungus was introduced originally, ib

is believed, on stocks of Citrus trifoliata from Japan.
This species is fairly resistant to the disease, but is

easily capable of carrying it. Once in the Uniti

the infection spread from C. trifoliata to allied plants

like the grapefruit and orange, which proved to be

highly susceptible. Tea less extent it attacked limes

and lemons. These facts illustrate the danger not

only of introducing plants of a particular species

in cultivation, but the even greater danger of intro-

ducing allied plants. The latter, like C. trifoliata,

ma) be capable of effective resistance to a di

OC ing in their native country; hut species in the

countrj into which the allied
pi,

mis are introduced

which have not been exposed to the disease, may prove

to be extreme!) susceptible. The history of dis

affords several instances of this. The A can i

berry . tor example, isresistanl to mildew. But when these

hardystocks were introduced into Europe, thej brought

infection with them, which led to a widespread

epidemic amongst i he less hardy European gooseberry—
a catastrophe which ha- aecessitated the expenditure



.;<; THE AGRICULTURAL NEWS Fkium u:y 27, 1915.

of much energy and money, as well as the introduction

of legislation to attempt with dubious su keep
the disease under reason ible control.

\_nother case is afforded by Phylloxera, the well-

known pesl of the grape vine. This was introduced

into Europe from America on hardy vines, and made

it necessary to replace the European stocks with

resistanl American ones, Still another instance is

afforded bj the Chestnut hark disease in North

America. This came to the States from China on an

exotic species of this tree. At the present time the

disease is spreading through the northern forests of

native tr< es like <
pi

si ilence

Tin' danger of introducing diseases in the way
described in tin- article should now be evident. It is

largelj a question of relative susceptibility. In

.1 general way, modern systems of cultivation place

plants under extre I\ artificial conditions, ami in

the long run cultivated species tend to bei

more ami more susceptible to introduced paras

'I'h.' three examples given earlier in this at

show how real the, danger is. Our acq tance with

these cases has not been the result of the
activity of

a scientific crank anxious to find something

microscopic examination; we know of these painful

because they have hit the practical man hard in his

tenderest spot.

Parallel to these cases are certain infi ct ious

diseases of man, which when introduced nongsl

a population not previously exposed to them, have

broken out with appalling rapidity and effect. One

has only to mention in tins connexion, smallpox among
fche North American Indians, and syphilis amongst the

South Sea Islanders. Jews, as a class are, from their

squalid conditions of life tin- many generations •mark-

ably resistant to tuberculosis and other diseases. They
are nonetheless verj dangerous immigrants from the

point of view ot introducing disease.

Turning to another aspect of introduced diseases

brought out by the case of Citrus canker, namelv, the

present system of plant inspection, we see clearly how

futile this work is likely to prove in many instances.

In the case under consideration, the resemblanc t

canker to scab deceived lor some months the plant,

pathologists of Florida. Unknown diseases ,

past. For i reason, the inspector maj have onlj

a few minutes to decide. Then again, « hen a disi ase is

known and looked tor. it may !» present in the form of

spores, dormant mycelium, or in the 'incubation' stage. It

is thus impossible to detect with certainty even known

diseases. Certainly the only sure wa\ is absolute

exclusion of plants allied t,,> those it is wished to

protect, i.e.. the important commercial plant-. Where
it is desirable to introduce mw varieties or

that work should he done either
officially, or under

a license involving quarantine and periodic inspection.

This should form a function of every Experiment
Station, which should contain an area (.('land re-, rved

foi gro ing introduced plants under technical observa-

tion. I'"ii all such work, however careful must

contain an element ofrisk Finallj u must he home
in mind that it is important to watch seed

ductions as well as anj others.

SUGAR INDUSTRY.

MANUFACTURE OF CONCRETE SUGAR.
At the West Indian Agricultural Conference in

1902, a paper was read by Dr Francis Watts on raw

sugars For brewing purposes (published in the Went
Indian Bulletin, Vol. III). In this, reference was
made to t he export of undrained massecuite in the form
of concrete. The following iioie-. taken from the

Louisiana Planter (January 2, l915),show that, the

question is receiving some attention at the present time
in ( !uba:—

A few days ago Doctor I'uadrado ot the local Sugar
School also Director of the Fabrication at [ngenio
El Pilar read a very interesting paper before the Academy
of Scicmv of Havana. His subject was 'Can Cuban Sugar
Capture the English Market?', and he dealt with the question
in a way that is new oral least in a way tint lias no

considered seriously since the advent of centrifugals for

separating the crystals from the molasses as 1
i come from

pan or crystallize!'

He briefly describes a modification of a vacuum pan >r

'concretor' that is manufactured on the island, and explains
that its arrangement is such that a verj effective circulation

of concentrated massecuites may be obtained, thus permitting
the turning out of a product that will contain less than 5

percent, of water. Analyses "t this massecuite or concrete

are given, together with data regarding it-- keeping qualities,
which were found to lie excellent.

The Doctor believes that it would be entirely feasible I i

ship this concrete in sacks, and that it would be easily sold ;,>

tic English refiners, who would be able to obtain therefrom

either standard granulated sugars (by purging and remel

oi crystals very similar to those now brought from Demerara
(i ins grade of product to be obtained by washing in the

centrifugals), besides a superior quality of liquid pr<

similar to the treacle and golden >yrups. and thai

molasses not turned into a directlj edible product could be

Fermented and distill d

The proposal certainly sounds interesting; probably more
than usuallj interesting, because Doctor Cuadrado is

those who -have in the past put forth their efforts b

raising the quality of the product oi the local factories. But
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it is nut to be understood from the paper referred to that the

Doctor's opinions in regard to tli nufacture of direct

consumption sugars have changed, but rather that he is

what seems to him a method for finding an outlet

for the greatly increased production of whichJCuba is capable,
and which will undoubtedly be a reality before many more
en ps have been ground.

LIVE STOCK NOTES.

INTERNATIONAL CONGRESS PAPERS ON
ANIMAL FOODSTUFFS.

The following abstracts, dealing with animal

feeding in the Tropics, are reproduced from the Pro-

ceedings of tin- Third International Congress of
Tropical Agriculture, l'>l). Abstracts of a consider-

able number of the other papers read on different

subjects have alread) appeared in the Agricultural
flews:—
i wi.-\ vnn\ of Ensilage in Warm Climates (abridged

title). By Professor Giglioli.

The author draws attention to the special importance of

ensilage in warm climates. By this practice green crops and

herbage, and other green vegetable products can be gathered
during the rainy season and preserved as succulent forage for

the dry and hot months. Forage stored in silos is inevitably
liable to great and variable losses of dry substance, and these

losses in the nutritive value of the forage are naturally
i in warm climates. Hence the need in these, more

than in temperate climates, of artificially assisting the preser-
vation of ensilage, either by bacteriological or chemical means.
Several methods, already applied or produced, are passed in

review: steaming, inoculation with lactic ferments, addition

of molasses, treatment with carbon disulphide, or with

sulphur dioxide, treatment with mineral acid, especially with

hydrochloric acid.

Preference is given to chemical methods rather than

to inoculations with lactic ferments. New suggestions are

made with regard to ensilage treated with molasses.

The need of new experiments is urged in regard to

treatment with carbon disulphide, with carbon tetrachloride,

with sulphur dioxide.

A historical summary is given of the experiments on the

oenl of ensilage with acid- or acid salts. Special
tion is called to the need of new experiments in the

application of hydrochloric acid to ensilage.
A bibliography is appended.

of Manioi Flour rx thk Feeding of Milch Cows.

By .1. I-:. I.i is.

Concentrated t Is have considerablj increased in price
• nt years. It is therefore of interest to endeavour by

every means i" supply for animals a feeding stuff as nutri-

tious but much less costly, by utilizing every new product
which our Colonial crops arc able to furnish.

The substitution of a mixture of manioc flour (60 per
md ground nut cake 10 per cent.) has rendered it

possible to replace an equal weight of maize gluten cake.

The experiment, which has been made with two lots of

cows, one of which was kept as a check, has enabled the

tut ion i" be den onstrated. At tb

of the experimenl a savi I t-25 per
materia] eu ployi I h

i
i

'•

ted.

This would represent a saving of

for a herd of inn cows.

Groi m>
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FRUIT AND FRUIT TREES.

NOTES ON EXPERIMENTAL DRYING
OF BANANAS.

The following notes on experimental drying of

bananas, carried oul bj Mr. L A. Brunton, Agricul-
tural Inspector, Trinidad, are taken from the Bulletin

of the Department of Agriculture, Trinidad and

Tobago, November-December 1914:

The figs for this experiment wore not all equally 'full'

or mature, and in consequence, ripened ver} in igularly, the

most mature ripening in three to four clays, whilst the least

mature took eleven day-.

The first lot was put out to drj on September 13,

drying being completed by the 21st, a period of nine days:

there was, however, very little sun on the first day, as it

rained almosl continuously, and only a half-day's 3un on

the 17th.

Theremaindei were put out in two lots on September
is and 19, ely, and were ready for packing by the

25th. Two days during this period wen- rainj with very

little sun. It is therefore evident, that in favourable weather,

drying can be accomplished in from five to six days.

TV lure adopted was as follows: when the

bunches were brought in from the field, they were divided

in hands, packed in a heap in the store room on bedding of

l" a leaves and covered with dry grass.
When ripe, the figs were separated from the hands and

peeled, care being taken to re re the 'strings' below the

thick skin: the} were then placed in rows on the drying
H of tli hoi e, exposed to the sun, and tinned

continually during the daj at night they were heaped up
and covered with dry banana leaves, but this was only done

to the last lot from the third to the sixth day; it appears to

assist the drying.
If a sufficient quantity of bananas wet d, the cost

aid not, 1 thin! Is. to 3«. per 100.

B part of the an a he decided upon, and u

which the lime trt'i i are growing splendidly, he- has established

a nursi 10, plant-. In addition to this, Dr. O.

Teodorini ha cperimental plot of onions upon which

industry he ma; devote some attention if he finds it feasible

to do so. w ice these effort is being very commendable
in these time wl n new industries in or to lessen

tli. depression caused by the glutted arrowroot i V id

the slow sales ol cotton the two products upon which the

proprietors, with hardly any exception, have hitherto thrown

all their dependence. We congratulate Dr. Teodorini on his

enterprise, and wish him tble measure of success.

CULTIVATION OF LIMES IN ST. VINCENT.
The following note, dealing with lime cultivation in

St. Vincent, appeared in the St. Vincenl Sentry fo]

Januarj 29 \>M:r.

(in Wednesday last Sir. W. X. Sands, Agricultural

Superintendent, returned from an official visit to Bequia. Be
has bet n discussing the prospects of minor industries with

the landowners of thai district. Limes are considered a suitabl

product to be promoted there. Already a few acres have

been planted and ;

rowing nicelj . Mr. Sands

also advises thai larger areas he devoted to corn, peas, and

sueli other prv in ready market iii the neigh

bouring islands, it being inadvisable to place undivided

attention ; t < those pn ducts for which

the soil in Bi quia s
]

« cu li irhj ad ipted.

Touching the matter of lime cultivation, we note with

mil. h satisfacl theprogn which is marking the efforts of

Dr. O. Teodorini on his lime plantation it Byahaut, in thi

eward District. Eighteen months go this gentleraa

impressed with the fertility ot the land in St. Vincent, and

the prospects of the lime industry, acquired 50 acres, and

at one,- ,ii on modern principles. Be
oiled the best quality .•! lime plant- from St. Lit

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
Grenada. The Superintendent of Agriculture (Mr. J.

iore) forwards a report on the work conducted l>y

the Department during January. In this it is stated that

v. oik in the Experiment Station has included the harvesting
oi provision crops, and the re-organization of the corn selection

ni. m In ae Botanic Garden, routine work has been

irried on, and land has been rj beds into

which 25,000 li seedlings have alreadj been transplanted.
The Superintenden made

i co rion with the

Land Settlement Scheme; several estates were vi

is well as the greater portion oi Very heavy
rainfall was experienced during the firsl lour d.

. nuary, and oi u g 1 showers were received durii _

third week. The weather was verj drj during t]

tie month. < )n I lie whole, I he w il her w.is mo
n during January 1914.

ST. vin"i est. It is stated l.\ tin Agricultural Superirt-
it (Mr. W. \. Sands), in his report for January,

the Exp I. Station cotton picking is now concluded,

d stalks have been burnt, and Bengal iwn in

he plots. During the month -

15,400 cane cuttings
i that is being

given to the cultiviJtftn of sugai ne. it is noteworth

12 acres of limes have been planted out at Bequia. Tbe ex-

tension -I coco mil cultivation was continued. It i

that about 1,000 acres have been planted In the Colony
within the last few year-. A- regards cotton, it is i

thai this crop turned out badlj through excess ol rain in

\..\. mlier and December. An interesting evi en the

tch of 3 bags (20 tt). each) of
t

3ea Island

to the Fine Cotton Spinners' Association for .-pinning
tests. In connexion with this, the reader -I Id refer to an

interesting paper ihich is appearing in the foi g issue

of the West Indian Bulletin. During the month, tbe island

d Imperial Co >i ricul

Mr. J. L. Fonda, representing the Fine Spinners' Association,
torthe object of discussing with the local growers the culti-

vation of e..tt. i, St. Vincent and the market situation.

ion is bi ten in this t 'ol my to an exl

of the area tnul i maize, p. as, and beans. Tl

durin lit ble.

ST. lucia. Phe Agricultural Superintendent (Mr. A. J.

Office that considerable attention was
in the Experiment Station during January to the

sowing of linn seeds, and the distribution of lime p
work was undertaken: 200 junip I

plants were established, and
larg I hes ol

'asuat id. Tn the Bota ic < larden an i
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l"ii
g made to bring about the uiucL needed improvement of

i eating the lawns above sea level. Reporting on tin condition

of the staple crops, il is stated that the cateiocrop slackened
off somewhat during the month. The coming li :rop was

dowering, and the lasl crop still coming in Further clear

ings were being made in the island foi planting. An exten-
sion "t the sugar-cane cultivation co mues During the

month, the Superintendent began the examination of the

eleinentarj schools in agriculture. The rainfall at the

R - mic Stal ion ivas F.'il inches.

dominica. The I '.i I I lime crop, according to the

Curator of the Botanic Gardens (Mr. Joseph Jones), has
1

decidedly below the average. Although cable quotations
indicate a steady dec-line in the price ofconcentrated juice,
the local prices continue high for raw juice and yellow limes.

Special work in connexion with the lime crop by the

Department lias included an investigation into the losses

occurring in the process of manufacturing citrate of lime.

In the Lime Experiment Station, work included cutlassing
and circling round young trees and the picking of limes.
In the nurseries, land was prepared for limes, and cacao

transplanted in the boxes. Coming events of interest include

the tapping of Castilloa trees, and the clearing of land for

citrus plots in the valley. During the month 950 lime

plants were distributed. The rainfall tor the month was
l'7(i inches.

Mo\r>i:i:i; v i. The Curator of the Experiment Station

(Mr. W. Robson) reports that the cultivation of maize is

being undertaken upon a somewhat extensive scale; on one
ies of estates about 90 acres being planted. Adiseasenew

to Montserrat has recentlj been observed on maize. This has
Keen diagnosed l>\ the Mycologist of the Imperial Department
as Puccinia maydis (In-own rust). There was a keen demand
foi the newer varieties of sugar-cane growing at Grove
Station. During the month 12,000 bay seedlings "were

planted in the beds. As regards cotton, very little was

picked in January, and the crop is now finished. Samples
of lint have hern submitted to the Kim- Spinners' Association

foi spinning tests. Fourteen other samples have been sent

to the British Cotton Growing Association for report and
valuation. Samples of distilled bay oil have been forwarded

foi examination to the Government Laboratory at Antigua.
Consideration i- being given with regard to a fresh series of

cotton manurial experiments foi- 1915. The month of

January was drier than usual, the rainfall at Grove Station

being 3"42 inch •

antii.i v. According to tin- report of tin- Curator

(Mr. Jackson), a great deal of the work of the Department
in this island during January was connected with the sugar
cane experiments, lint as well, large numbers of onion

plants and eoeo ma- were distributed among the estates,

h connexion with the occurrence of pests, cotton caterpillars
were fairly common, thrips were found attacking onions
when maturing, and isolated instances were seen of Qstilago
on maize. Several meetings v.. re held during 1he month.

including that of Directors of the Cotton Factory Company,
aid the Onion Growers' Association. The island was
visited during tin- month by -Mr. Fonda, referred to before on

this page. The results of the last examination in Practical

Agriculture were received. Of the two candidates that

sat in Antigua, one obtained the second class certificate.

During tile month of January tie- weather was dry. The
rainfall was only l <il inches.

ST. Mils. The Basseterre G i ral Factorj began grinding
on January I'- 1

. The Agricultural Superintendent (Mr. I-'. I.'.

sin pherd) states tint the results wen- as satisfactory as

Id I'e expected, sidering thai the canes wen not tally

ri] wing to the desire to begit re iping at the -

possible moment. Canes were being brought bj
some estates on tin- western side, the price now paid making
this practicable. Tin- young cane crop was health} and

growing well. ..wing to the favourable showery weather.
A larger acreage ha- I n put in under the seedling
varieties in tie- Basseterre district, a these are more
suited to ia. t..i\ conditions than White Transparent. During
'la- i th the Assistanl Chemist (Mr. Waterland) arrived,
and started work in the Laboratory. Tie- Veterinary Si

has also taken up his duties. The old cotton crop i- now off,

hut a large portion of the lint has not yet been shipped, as

growers are waiting developments with regard to prices. In

this island increased attention is being given to the cultivation

of provision crops, including maize. A reporl on the culti-

vation of this latter crop was read In-fore tin- Agricultural

Society, at a meeting on January 5. The rainfall for the.

month was '-'•"> I inches.

NEVIS. The Agricultural Instructor (Mr. W. Howell)
calls attention in his report to the results of the experimental

plots of yams, sweet potatoes, Guinea corn, etc. Mezzagua
Guinea corn gave satisfactory yields. Tin- experimental
Indian com, planted in the demonstration plot, is very prom-

ising. The following plants, etc., were distributed from
the Station during the month-. Sweet potato cutting-.. 7,800;
cassava cuttings, 750; Guinea corn, 1311b. The earn- crop

throughout the island is given and very promising, and the

fields have nearly all made a g I stand. In some places the

preparation of the soil has been very poor, and in far too

many cases no manure has been applied, and poor

plants employed. The old crop is being reaped on several

estates, and most of the canes are being sold to the

St. Kitts Factory. As regards cotton, the second growth in

many fields has been badly damaged by worms, and from

these fields the second picking amounted to very little; bur in

other fields, chiefly those to the windward part of the island,

the second picking was verj good, and in some fields it was

quite as g I as the first crop. Mildew occurred in many of

the cotton fields during the month. The coco-nut groves at

I'inneys estate were visited. During the month, l!7,l ><">< > nuts

were shipped, ll.OOO of which were for planting purposes, and

25,000 for the New York market. A meeting of a special

committee of planter- was held on January 15, at which

Dr. Tempany's address was discussed, and it was decided

to approach the Government asking for financial aid

in the erection of a Corn Factory similar to the one

now working at Antigua, as tin- committee an- of the

opinion that such a factory, erected in Nevis, would be ol

very great benefit to ihe island. The rainfall for the month

was Flu inches.

Attached t.. \F \l report from Grenada is the

following tabli

EXPORTS PROM CREN XVA DURING 1913 'ND 1914.

1913. DHl.

« icao cwt. 101,043 :»M17
value £225,317 £270,876

Cotton: cwt. 3,395 3,197
value £ 9,019 £ 8,805

Cotton seed: cwt. 9,567 9,148

„ value £ 1,964 £ 3,907

5pici
cwt. 19,008 14,212

„ vain.- £36,89 £ 35,384
i nuts: No. 24,430 1 16,780

value t 59 £ tit
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COTTON.

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

smite as follows, under date February 8, with reference

to bhe sales of Wesl [ndian Sea [sland cotton:—

Since our last reporl Wesl Indian Sim [sland cotton has

been neglected, and the onrj sale reported has been 6 bales

St. Kitts at lod.

The reporl of Messrs. Henry \Y. Frosl & Co., on
Sea Island cotton in the Southern States, for the

ended February (i. is as follows:—
There was a good <liin.mil for the offerings of odd bags

in a In* of quotations, the buying being general, but prin-

cipally for the Northern and Southern Mills, who were
induced to buy Fine Islands, being relatively cheaper than

Gcorgias and Floridas, which had advanced Ic. to 2c. during
the week. This market being still relatively cheaper, the

outlook is thai the demand for the odd bags will continue.

There has also been some more inquiry for the crop lots

for export, but as the offers were about 2c. below the virus

of the Factors, the only sale reported was 55 hairs Bijou
at 25c.

c.i.f. .v.- 5 per cent.

We quote, viz:

Extra Fine 23c. 1 id..

Fully Fine 22c. -
L3£d.,

20c. = 12|d.

fine off in colour 18c. = ll£d. „ ., „ „

This reporl shows thai the total exports of Sea
Island cotton from bhe United States to Liver] I.

Manchester, and Havre, up to February 6, 1915, were

50, 1,233, ami nil bales, respectively.

BRITISH COTTON GROWING
ASSOCIATION.

A reporl on the meeting of the above Association

on January 5, 1915, has been received, containing
several inti resting items oncerning the sale of African

cotton.

It was mentioned .it the meeting that the present

buying price of cotton in Lagos, which has been maintained

for -'
years, is 1

|tf. per tb. of seed-cotton; the Association

have paid in additiot tying commission of J</.perft.
to the merchants, who buj the cotton chieffj in small parcels
,,i a time, and are put to • nsiderable expense in the upkeep
of the buying stations and iring the cotton. This i- equal
to about ''''.'/. per th for the lint cotton delivered in

Liverpool, and owing to the serious fall in the price ol cotton

it has been found neces \ bo reduce the buying price.

It is proposed that the buj i _ price at all stations along the

Lagos K ino Railwaj should be fixed al \d per B). of seed

cotton, and the fJovernment Railwaj and the steamship
Company have been requested bo reduce the freight charges

by 25 pei
1

cent., and the merchants to reduce their buying
commission bj 2a percent. Under the circumstances, the
merchants have very generous!} agreed bo reduce bhe buying
commission bj 50 per cent and it was resolved that bhe
most grateful that lis ol the < 'ouncU be t. ndered bo them for

the broad-minded and national spirit thej have shown in

this connexion. The Government have also generously

agreed bo reduce the freight on the Lagos-Kano Railway by
25 per cent., and it is hoped that a reply will shortly be

>m tli' Steamship I ompany. h was mentioned

that, even if the Association's proposals were accepbed, it

would -till leave a loss on the cotton buying on the basis of

present prices, which would be borne by the Association.

AMENDMENT OF THE COTTON TRAFFIC
ORDINANCE, ST. KITTS-NEVIS.

His II tr the acting Administrator, St. Kitts-Nevis,
has forwarded for the information of this t

iflice, a copy of an
Ordinance amending the St. Kitts Nevis Cotton Traffic

Ordinance, 1913, with regard to the marking ol bales oi

cotton ginned iii that Presidency. The following is

a summary of the provisions of the Act.

In addition to the particulars of Section 24 of bhe

principal Ordinance, it is provided the Ginners' Record shall

show in clear and legible handwriting bhe name of bhe island

where the cotton is grown, and if grown in different islands,
the names of such islands, and the weight of cotton grown in

each.

Upon the completion of the ginning and
baling, the

Owner of bhe ginnery or person in charge shall cause each
hale to be marked in Legible letter- 'Grown in St. Kitts',
'Grown in Nevis', 'Grown in AnguihV, according to the
island. All cotton not grown exclusively in the Presidency
shall be marked 'Mixed Growth' or 'Foreign Growth', as tin-

case may be.

The person in charge of a ginnery is under no obligation
to mark any hale until he is perfectly satisfied that the cotton

is really the growth of the place from which it is represented
to have come. <

Any person representing any cotton to have been grown
in any place other than the island win rein the cotton has

actually been grown, and .my person iii ch irge of the ginnery
wilfully marking any bale of ginned cotton falsely, or failing
to mark each 1.ah' in accordance with the provision in the
third paragraph above, shall be guilty of an offence, and
liable to a penalty not exceeding £50.

DEPARTMENT NEWS.
Messrs. II A. Ballon, M.Sc, Entomologist, and

\Y. Xowill. D.I.C., Mycologist, on the staff of the

Imperial Department of Agriculture, left Barbados on

February 24 by the C.R.M.S. 'Chignecto', on an official

visil to Grenada in connexion with matters relating to

pests and diseases. They are expected to return to
Barbados i i aboul March lit.
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ST. VINCENT: REPORT ON THE AGRICVL
TURAL DEPARTMENT, 1913 I

',.

This publication commences with an account of the work

carried on in the Botanic < lardens, and presents information in

connexion with the nurseries and distribution of plants. Dur-

ing the period tinder review, a large number of sugar-cane

cuttings ;ui<l cacao plants were 5en1 out, together wiili

a quantity of mahoganj seedlings which were supplied for

the afforestation of Crown Lands. The section under review

does not include the distribution of cotton seed, which is

dealt with in those pages devoted to that crop.
The experimental work with cotton has included selec-

t i
. .11 in relation to hybridization, resistance t" disease,

microscopic examination for fineness of lint, yield of I locked

bolls, and the usual selection for public seed supply. All

this work has Led to interesting and, in many cases, important
results. For instance, in connexion with the 1 locked bolls.

it was found that the number of seeds from nineteen lots

amounted to 183; the number from nineteen Hocked came to

239. The yield of lint was correspondingly larger in the

c ise of the I locked bolls.

Experiments have been started in connexion with the

manuring of cotton and arrowroot. No conclusive results can

be expected from the first year's trial; full benefit of this work
will not be available until after the lapse of several years'
trial.

Interesting results are recorded in connexion with the

cultivation of crops on banks, compared with their cultivation

on the flat. In the case of arrowroot, for example, it was
found that the crop on a banked piece of land gave a poorer
return than that grown in the usual way". The figures are as

follows: banked land, S.SOO It). rhizomeS per acre; Hat or

unbanked land. 9,400 lb. rhizomes per acre. Results similar

in principle were obtained in the case of cassava.

In connexion with this last named crop, a useful

estimate is recorded in the report to show the relative value

of dried cassava roots and cassava starch in relation to their

exportation. Comparing prices of dried cassava roots and
cassava starch, it is shown that when cassava starch is selling

at over 3c. per lb. in Trinidad, or over l'.'.c. per lb. in

St. Vincent, it is more profitable to manufacture starch than

to sell the dried mots.

Progress in the Colony's minor industries is shown to be

satisfactory. As regards the chief industries, we may take

cotton first. In the :ase »f this crop, the irregular distribution

of the season's rainfall affected harvesting adversely. The
total value of the exports, therefore, showed some decline

compared with those of the last two ycais. The figures are

as follow-: total value 191] 12, £44,104; 1912-13, £39,166;
1913-14, £37,127. For arrowroot and cassava starch, the

recorded yields and values of exports are distinctly good. The

figures are: 1911, and 1912, £1,300: 1913,£6,570.
A considerable number ol observations were made

during the year in connexion witl md diseases and
their control. Fairly successful efforts have been mad. | i

control the small bronze beetle (ColapsU Jastidiosa), which
attacks cottou- on the Windward coast. \ heavy

dusting of lime through infected field ippi irs to do somer

good. Tic injury can >erl by thrips to ca i has also

engaged the attention ot i hi I tepartment Two ,.

have bi en di i ivered, I identified in England. \ i

erable number ol in collected bj I he S tpi rin

and sent to the Imperial Udpartmenl for identifii

A list of these is given in the section undei review.

The Assistant Agricultural Sup nl profits

occupied a part of his tint bj tnaki
;
a visit to the Gren-

with the object ol i omit hether
these islands are general!} or in part culti

ration of limes. His observations had regard principally to

tic presence or absenci ol inseel and fungus pests, and the

report will no doubt be read with tnten bj those who are

locally familiar with th nditions in the Grenadines.

Appended to the Agricultural Reporl is bj the

Government Veterinary Surgeon. In this it is stated that

two cases of anthrax occurred during the yen' under review,
ina locality favourable for the occurrence ol thi

This is the first record of anthrax in St. Vincent for some
time. Prompt measures have been taki . b ol com

pulsory vaccination and other way-, to prevent further

outbreak.

DIVI-DIVI -A SOURCE OF A VALUABLE
DYE.

Divi-divi 1ms often been referred to in these
columns as a source oftannin. The commercial producl
consists of the pods of Caesafypinia coriaria, which is

a native of the tropica] regions of America, and occurs
in West Africa,

The following note is taken trout The Board of
Trade Journal for December 24, 1914:—

The Board of Trade I !ommittee for Chemicals and Dye
Stuffs has received the following information from a reliable

source: Divi-divi is a very useful d\v extracted from the

seed pod of a small tree which grows wild in almost inexhaus-

tible quantities over the arid regions of the Peninsula of

Goajira. The product is collected by the native Indians,

part being taken to Etio Hacha and part to Maracaibo in

Venezuela, whence it has hitherto been taken in sailing ships
to Curagao and thence to Hamburg, which is the distributing
centre for the rest of Europe. The bulk is disposed of in

Russia

I'p to 1895, all the divi-divi was shipped to the United

Kingdom, but the trade was then diverted to Germany,
owing to the greater facilities offered by German commission

houses, mainly in the direction of financial accommodation,
and cheap warehousing.

Divi-divi is usually shipped loose, but it is not difficult

to reduce the bulk by compressing it into bales; in this form

the freight is reduced b\ about one half, and the product also

fetches a higher price.

In regard to the volume of business to be done, the fol-

lowing figures will be of interest. Official data from the

Custom House at Rio Hacha give tl xport for the last five

,, as 2,075 tons in 1909, 3,895 tons in 1910, 5,997 tons

in 1911, 1,246 tons in 1912, and 2,078 tons in 1913. The
paries between £8 and £10 per ton, and the fr

between 1 1 18s. and £2 2«

In addition to shipments from Rio II con-

siderably amount finds n v i" C lirect from the

i coast line bj sting steamers, and shipments are

made from Maracaibo iboul equal in volume to those from

Rio I lacha.
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EDITORIAL NOTICES.

Letters and matter for publication, as well as all

specimens for Darning should be addressed to the

Commissioner, Imperial Departmenl ol Agriculture,
Barbados.

All applications for copies of the 'Agricultural
News' should be addressed to the Agents, and not

to the 1 department.

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

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

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

ing Lane. E.G. The complete list of Agents will be

found on page *> of the cover.

The Agricultural News: Price Id. per number,

post tree 2d. Annual subscription paxahletn Agents,
2<. 2d. Post free, 4.«. 4d.
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NOTES AND COMMENTS.

The serious lesson afforded by the spread of Citrus

canker in the United States is dealt with in the

editorial to this issue.

Under l>i\e Stork Notes, on page H7. will be found

interesting abstracts concerning the feeding of animals

in the Tropics as well as a concise summary of oui

presi
ut knowledge of hookworm disease in sheep.

Extensive items of local interest appear on pages
68 and (in.

An important note on the St. Kin's ( Jotton Tram :

Ordinance will be found on page 70.

The report on the St. Vincent Agricultural Depart-
ment, 1913-14, is reviewed on page 71.

Considerable interest and importance attach to the

second Note and Comment in the next column on

this page.

The In- ct Notes in this issue, which will lie found

on page 74, deal with agricultural pests in Nigeria

Fungus Notes on page 78 comprise a comprehensive
tCCOUnt of the rusts and smuts of Indian corn.

The results of experiments in kiln ilrying corn at

Antigua will be found on page 75

Three nob s appeal in this issue i pages 7:'., 75 and
77 (on ' he subject of sisal hemp production.

Rainfall in Dominica, 1914.

Copies of tho rain la II returns in I >ominica, for the

year 1914, have been received from the Curator,
Mr. Joseph Jones. These show that the mean

precipitation tbi thirty-two stations for the year was

109*85 inches. Of thesi stations eleven, situated on

the leeward coast, show a mean return of 80*80 inches;

three windward coast stations 115*48 inches: La Soye
coast station 8405 inches: whilst the mean return for

twelve inland stations was 147*9(5 inches. The lowest

precipitation. 45)*89, occurred at Batalie; whilst the

highest return u*as 252*8u" inches of rain, which fell at

(.lean Manioc.

Advancement of the West Indian Bay Oil

Industry.

.Mr. .1. C. Umney, F.C.S., Editor of the Perfumery
and Essential Oil Record, publishes a lengthy article

in that journal tor December 1914, on the Bay oil

industry of the West Indies. Information concerning
this developing cultivation was brought to Mr. 1'mnoy's
notice by the Imperial Commissioner of Agriculture,
who forwarded copies of the Botanic Station Reports,
Mbntserrat, and other literature 1 on the subject issued

by this Department, as well as samples of the oil itself.

The following passage is reproduced from -he

at : icle in quest ion:—
'We have always felt that this oil of the eugenol-

containing group has not enjoyed the popularity 'hat

its sweetness and dehcacx of aroma deserves for

obviously its m y value has no ratio to its phenol-
content, as it contains the lowesl percentage of the

group and commands thv highesl price. There is little

question that the sophisticati t the oil bj dealers

with eugenol from others •ces, or eugenol-containing
oils, has to a large extern "spoilt its market". Let the

natural distillate be sold, as now suggested, under
Government certificate as the natural product ol

Pimento or Myrcia acris, and with a phenol-content
of 55 to 65 percent, (which as the report which follows

shows, is easilx attainable b\ judicious bulking o|

a season's distillates.) and the price commanded will

be profitable,
and the oil will find its correct market

position. What ratio in price is there between otto of

rose and citronella.oil? No more than there is l„

I i lie bay oil and cloveoil.'

In the issue of the Perfumery and Essential Oil

Record for January L915-, Mr. I'm i
reports on his

analysis of the sample of Pay oil forwarded as stated

above by the Imperial Commissioner. This sample
as found t mtain a rather lower phenol-content

than the average, and points to the necessity lot

judicious bulking. Attention is called as well to the

low specific gravity of this sample (*950). It is giiirJ

gested that n mighl be well to adopt this figure as the

lower limit in the ranee 950 to *990, in order to

include the most fragrant oils, corresponding also i

55 percent, and upward, of phenolic constituents.

Readers of the Agricultural News will regard
with satisfaction the interest manifested by oui con-

bempory in thi^ new industry of the Leeward Islands.
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The Shape of Commercial Rubber.

The question of the physical shape of rubber to

be packed is discussed in the India Rubier Word/ for

January I, 1915. The disadvantages of sheets, slabs,

sausages, and pelles are pointed out For instance,

pelles or balls gather dirl and cannot be packed without

waste; crepe must be pulled apart, and a pound or two
torn from one end is not missed, h would certainly
seem desirable, therefore, to adopt a form of standard

dimensions, ami branded with the name of the planta-
tion. Rubber in such term would be hard to steal,

hard to dispose of when stolen, would pack without
waste of space, ami would he

exceedinglj easj to handle
in weighing.

The Present Supply of Textile Fibres.

The subjecl of the present supply of textile fibres

includes sev.aal important points worthy ofconsider
ation. In Easl Africa, the German supply oi some
60,000 tons annually of sisal hemp has been completely
cutoff. In the Philippines, the Abaca or Manila hemp
industry has of late years shown a steady decline,
which has just necessitated Government intervention.
The jute output of India, as well as hemp from Russia
and New Zealand, have all been affected adverseh

through the war. On the other hand, the future

extension of wheat growing and consequent increased
-demand for binder-twine (for which sisal and Manila

hemp are used) will tend to improve prices in the

future.

In connexion with these mailers, the following
references may be given as likely to prove helpful to

those readers who are interested in the subject:
—

(1) Hemp and other Textile Fibres: Inter-
national Rubber, Cotton and Fibres Exhibition
Handbook, lit 14:

(2) The Fibre Market: \r» Zealand Journal
of Agriculture, September 1914, and after:

(3) Cultivation of Sisal Hemp in the West Indies:

Agricultural News, April 25 1014:

<4) Jute and Hemp: Section VI, Proceedings
of the Third Intern itional Com/res* of Tropical
Agriculture 1014:

(•">) New Act tor Compulsory Grading of
Manila Hemp: Philippine A'/roultural Review for

October-December 1914;
(li) Sisal Industry in British East Africa: Report

on Department of Agriculture, li. E. A., 1912-13.
On another pace m t),; s ,—,,,. u ||] )„, |IMm ,|

in tabular form, a list of the chief fibre-producing
countries and their exports: also practical details < -

cerning the production of sisal hemp m British Easi
Africa.

Success with sisal in Jamaica makes it possible
that the near future may see an industry established
in some of the smaller islands of tin- West Indies. In

this connexion, it is well to bear m mind the favourable

position of tlte West Indies as
regards trade with the

United Stales, a country In which exist the big
monopolies for hinder t wine manufacture.

The Production of Thymol.
In the issue lor January L3, 1915, The Timi

attention to the facf that hitherto the well-known

antiseptic thymol ha- been manufactured In Germany,
notwithstanding tic fad that ajowan seeds, th
Source Of commercial thymol, are grown in India.

The plain which produces ajowan seeds belongs bo

1 1. Natural Order Umbel li ferae, and is known as Carum
copticum. The plain is cultivated from Bengal ami
the Punjab to the South Deccan. Ii appears
two products are obtained from the seed, buf the
Ornum water', which contains the thymol, is the more

important.
Thymol is a better antiseptic than phenol

(carbolic acid), being less irritant in Ms action on
wounds. Thymol is also a useful medicine fo

expulsion of intestinal
parasites,

hem- largeh em, i

In cases of Ankylostomiasis.

Perhaps ajowan seed might lie
profitably cul-

tivated as a minor industry in the West Indies:

though, of course, the point in question at present is

not one of production, hut one of manufacture;

Influence of the Skill of the Tapper.

[nteresting results of the experiments und
io determine the effect of influence of skill in rubber

tapping, as shown in the quantity of rubber obtained
from a given number of trees are published in a. recent
numberof the India-Rubber World (January 2, 1915).
In the experiments, fifteen line- of trees w re taken and
fifteen coolies were chosen, all of whom were good
tappers as far as one could judge: among the number
there was not one who could be described as a bad

tapper in any sense ofthe word, .and all wi re tappers oi

lone experience. < )n thefirstday each coolie tapped one
of the fifteen lines of trees, and on every successive tap-
pine- day each coolie was moved alone to the nexr row.

Thus at the end of a period of fifteen tappings each
lie would have tapped the whole fifteen lines of trees

once. The relative positions of the tappers in the Held
were changed periodically for the purpose of trying bo

determine whether th der in which one man followed
another on the lines of trees had an \ influence upon
the results. Following is the brief summary of

a inclusions arrived at:

( 1 ) With a gang ofgood tappers w ho all lapa num-
ber of tasks ill rotation the same number of times
under equal conditions, iha difference between the

weights of rubber brought in by anj two coolies may
amount to over :!() per cent.

(2) The gang may he
arranged in order of merit

after a number ofperiods, and the variation of this

order in any one period is onlj slight.

(3) [f the order of rotation in working be changed,
the, tied upon the order of merit i-

slight, the g I

tappers still remaining the host, ami the worst tappi rs

still coining at the bottom ofthe list.

(4) The deductions made from results of tapping
experiments previously recorded mav he considerabl
discounted on account of this factor of per
which has been neglected hitherto,

inly
onal skill.
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INSECT NOTES.

AGRICULTURAL PESTS, NIGERIA.
An interesting re] Itural Pesl ol the

Southern Pro "\ Vf. A. Lamborn, M. I!., is

published in

Eni Part The following is

:i brief review of this report, with special reference to those

points which li.' to West [ndian conditions.

The insects and mite pi dealt with under crop headings,
the three pi incipal

"' ..,. ao, and maize.

The pests named as attacking the leal of the cotton pin it.

are a leaf miner, the larva ol a small Tineid moth {At

bifateiata, Wlsm ). a small mite, probably a red spider of the

i 'ni aphis (Aph is gossupii, Glov.),
bort horned grasshopper (Zonocerus variegatus, I.... the leaf

roller (SyleptaderogataJ?.), the larvae of the Limacod moth

(Parasa imfuscata, Wichg. ,andofa Noctuid moth, as well as

certain I
I roong them a Lagrid (Lagria villota, I''.),

:iml an Eumolpid (Syagrus calcaratus, F.).

The leaf minei at time can es considerable damage b}

redu< ing the vitality "t the plant.

The small mite or red spider i- suspected of being
instrumental in tin- spread "t 'black ami, and of a pink

Fusarium, but the point is not considered t" be proved.
Thf cotton aphis wiii- abundant in August but they

were quickly and effectively i becked bj their natural enemies,

among « hich were three lady bird beetles, the Ian f three

species of Syrphus Bies, and the larvae of a lace wing. The

lady-birds were Chilomenes lunata, ¥., Chilomenes vicina,

Is., and Hyperaspis pumila, Muls.; the Syrphid Hies were

nasutus, Wied., Paragua borbonicus, Mcq., and

Paragus long . Bezzi; the lace wing was Micromus

tunidus, II igen. I'.\ far the worst pest attacking the leaves of

cotton plant was the shorl horned grasshopper, the nymphs
of which appeared in immense swarms in November, and i d

tirfly defoliated man] plants. Although cotton was the

favourate f 1 plant, these grasshoppers appeared to feed on

many others, including wild bush plants, and cultivated crops
such as maize, young Para rubber, cassava (in particular),

cacao, bananas, and a varietj of ornamental plants, especially

Acal} ]'li
i

An attempt to control this insect was made bj spraying
with lead chromate, but it appeared to kill but few of them,

serving more a deterrent, which drove them to other

its. The leaf roller was abundant at one part of thi reason,

rticularlj on certain imported varieti >< !

cotton, chiefly

American. This insect wa somewhat held in check by

Hymenopterous parasites, Xanthopimpla punctata, and

others, and Tachinid flies, ol perhaps two species. As this

control was not effective, n iorl was had to hand picking by
! cted at the same time the various

cotton stainers. The othei insects attacking the cotton

much damaj
The tl cotton stem were two

ttpis minor, Maskell, and

/„ . wsteud; and a small green Buprestid
I.

|, Thi -e.de insects were

not on i icularl} abundant or injurious.

The lai vae of the be i ai ted considi

by .1 ri
i the stems ol the plani . w bi

plants
much distorted and

Thej did ill}
die but pi duced later,

lerfect, undersized bolls. Older plaid-, when attacked,

ii i
; il :. shedding theii leaves.

Tic larvae tunnelled and fed in the layers !' young tendei

wood just beneath the bark until fully mown, when they

I

:trated into the pith, where the} pupated. The adults

d l'\ borin» their way out, '
;

big holes being
visible high u| the main stem or large branch

The roots Ol the cotton plant were attacked by the

lai vae ol a Li > a bt •

1

1

i

; some injury was done by
Carbon bisulphide was tried as a remedy with

promising result: The
plot of cotton attacked by these

hard back grubs had 1 n planted in cotton in the previous
and it is i h night that this accounted for the d

done; a ro I crops might have been a better plan.

A considerable number ol insects attacked the cotton

bolls. Of these there are two boll worm- which attack the

i lature lint and seed in unopened bolls, and two which

confine their attacks to the seeds both in "pen. .1 bolls, and in

storage
The two boll worms which attack the unopened bolls an

the cotton boll worm {Eria t, Walk.), and the \

worm
| Diparopsis castanea, limp. ). These w re of abundant

occurrence, the former of them being controlled by a hymenop-
terous parasite.

In the case of the other two boll worms, Pyrodt

s,injil- r, Wlsm.. and Mometa zemiodes, the larvae are small,

bright pink caterpillars, which attack cotton seed in the open
bolls in the fields, and in storage both efo fterginning,
and the} are also found in waste cotton scattered about the

gi ay. The larvae of both these species are attacked

by a Chalcid parasite (Ckalcis olethrius, Waterston).
Four species of cotton stainers were observed, viz.

Dysdercus superstit iosus, F., D. nigro-fasciatus, St.d., D.

melaiioderes, Karsch. and Oxycarentis ditdgeoni, Dist.

Of these, i ii 1 1\ the first named was at all numerous. This

species was found "ii a variety of food plants of which okra

was the favourite The insect fed in numbers on the nectar

of Urtna lobata, and was even observed on a dead and
sun dried lizard, and on sheep'sexen ta

It is stated, as a fact of interest, that D. superstitiosus
and I). Melaiioderes have been observed to interbreed.

Hand picking nn.- to lie tin most effective method ol

control for the cotton stainers.

The pest- which are reported a- att icking the cacao leaf

were a species ol Psyllid (Udamostignia tessmanm, Aulm.
-.ii. i, on the growjtrg shoots of young plants; they were

controlled by brushing with kerosene emulsion; Aphides, on

the leaves and young pods, which were controlled by natural

enemies; the grasshopper, already mentioned as a pesl ol

cotton; a Rutelid beetle (Adoretus hirtdlus, Castn.), which

was the worst cacao pest. This
i eeds by night oi

young plant- and hide- by day. Xe\t in importance as

a pest of this crop is the Arctiid moth I D\ <

iculosa,

Cram.). Several other insects att ick the leaves of cacao, l>ut

thej a f minor importance. It is an interesting fact that

the leaf-attacking pests of cacao are mostl} to be found on

trees. The older trees are frequented b} the red tree

ant (Oecophylla iragdana longinoda, Latr.), which is

highl} combative, and probably keeps off man} pests, as

these an not attacked; while thi younget plants which are

not frequented b} this anl suffer, sometimes severely, from

2 ins* cts.

Pai lime, dusted on the leaves of the yi
i . ults iii the i I ol insects, but as

bi iwed a tendenc} to scorch the \ oung I

lead chrom i i spra} . wasaftei wards used.

This article will be concluded in th lie of the

Agricultural -V
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SISAL HEMP INDUSTRY IN BRITISH RESULT OF EXPERIMENTS IN KILN-DRY-
EAST AFRICA.

In the last issue of the Agt Wei s,
reference was

made in the review of the Anna on the Department

ING CORN AT ANTIGUA.

,.t Agriculture, British East \fm i, 1912 13, ti

information in connexion with the method and cosl oi

producing sisal bemp in British East Vfrica. The following

gives a detailed account ol this, particularly in relation to

the preparation "I the fibre for market

The capital required for planting 1 ,000 acres is appro
match £3,000. The cost of m for thi

manufacture of the fibre is £4,500. The return expected
is 1 ton per acre for three years ..i first cutting. The

earliesl time when a return maj pected is after four

years from planting. The co on is about £10

per ton from the time the fibre leaves the plantation (includ

ing the cutting) to placing it on tin- London market, allowing
!_• I per ton for transport for the railway.

The following information refers to the Sisal Factor} at

Punda Milia:

'The power of working the factory is supplied by a suction

gas engine, N". 3, 120 of 75 h.p., and was obtained of "The

CundaU Gas and Oil Engine Company'', Keighley, Enj

ff running for about ten hours tin- • ae consumes about

one third of a t f charcoal, which i- made on the property

from Acacia and other 1 1

'Decorticating Machine.—This is a "New Corona" by

Krupp, and when fully working cleans ibout 100,000 leaves

per hour, the output of fibre during a spell of eight hours

being about 2 tons.

'Washing, [mmediately after decortication the fibre is

d in water contained in concrete tanks adjoining the

factory, and is then bung out on wires in the open elose by,

where, on bright days, it quickly dries, and is bleached as

white as can be desired.

'Beating and Cleaning Process. Various methods for

.

i

g the dried fibre of pithy matter, 'lust, etc., have been

tried at Punda Milia, l>ut the best of all, and that now

adopted, is a simple apparatus evolved, designed and fitted

up by Mr. Rutherford, who, from the outset, has been

associated with the Honourable Mr. T. I!. Swift in

establishing and developing the sisal estate under review.

•The apparatus referred to consists of two lengths of ordinary
3-inch piping, each firmly secured at either end to

a central shaft, which revolves at a rapid rate, so that tile

fibre held in the hands of men. properly protected by
-a wooden screen, is beaten SO briskly by the pipes that

practically all impurities are removed; after one end of the

fibre has been beaten it is reversed, and the other end

similar]} treated.

'Baling. After being weighed, the thoroughly dried

fibre is then placed in a "patent liijoli I'ress" by Shirtliff

Bros., Hampton Mill, Middlesex, England. The bales weigh
2 cut. each, and are found a convenient weight and size

for handling, and the trade mark on the baling cloth is

a /ebra or Punda Milia. from which the native nan f the

it ion is derived.

'About 1,000 acres are now established in sisal at Pun 1
1

Milia. half of which area i- maturing for cutting, whilst

a further considerable acreage will be planted with Agave
sisalant as fast as circumstances permit.

'Tram lines have been laid down in the older section ol

the plantation for the purpose of transporting the sisal leat -

to the factory, but owing to the delay in delivering the

trolleys oi waggons ordered from England, the transport is n

present mostlj done by ox carts.'

Notice was given in the last issue of the Agricul-
tural News of the arrangemen ntlj made by
the Government in regard to the commercial drying
and storage of Indian corn in Lntigua. The following
is a pan of Dr. H. V. Tempany's report of the experi
incuts, the results of which were considered so

favourably 03 the Government:

• In accordam given 03 His Excellency
the Governor, experimen 'mi carried out to

the effect of kiln-drying localty grown cum.
On October 23, 1914, the following samples of corn

used for the purpo

1 . A 2-bushel baj I

[3
kiln dried loi all

maize.

2. A 2-bushel bag of maize imported from New i'oi

3. A 2-bushel bag ol locally grown imilar I .

1

,

bul which had not been kiln dried.

A. A bag of locally grown maize, similar to 1, but on

cob.

The bags were put up in cl ised receptacles.
The conditions found, when the various experiments

were opened (January L8), are summarized below.

\o. I. Locally grown kiln-dried maize. Quite cool and
sweet; no signs of mould, no evidences of weevil attack, but,

a small amount of grain moth
No. 2. Imported maize purchased from Benetl Bryson

Badly sweated ami hot; quite a con iderable growth of mi

and heavily infested with weevils; no grain moth
No. 3. Locally grown maize which had not been kiln

dried. Somewhat sweated and hot; some growth of moulds;

very heavily infested with weevil and grain moth.

No. 4. Corn on the cob. Cool and not moulded to any
appreciable extent, but very heavily infested with grain moth
and weevil.

The results of this experiment arc interesting and

instructive, the point being that any insect or fungoid trouble

which arose, must have been due to conditions in tin in a;

the inception of the experiment, and could not be due to

infection from outside sources.

One may say that the results obtained can be regarded
as definitely conclusive, and show quite clearly that if due

regard is paid to conditions of storage, locally grown kiln-

dried grain can be kept, in good condition, ami moderately
free from insect attacks for considerable periods.

Deterioration of Lime Juice. Raw lime juice
when exposed to the air in open its slowly deteriorates,

principally by reason of the growth ..I mould on the surface,
which splits up some..! the citric acid into carbon dioxide
ami water. No toxic substance is produced, and tic fungus
i- strictlj aerobic, that is, it cannot develop in air tight casks.

If the essential ,,il. which is b\ nature a preservative, be
1 from raw lime juice, the deterioration is much

quicker. As much as 15 per cent, of acidity nu\ be lost in

two months under these c litions. It i- never advisable to

.old chemical preservatives like salicylic acid <•! potassium

bisulpl te I 1 rav limi juice.
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GLEANINGS.

The rainfall al the Experiment Station T..it..l
. Virgin

Isl Is, during January, was 2*42 inches. Theearlyparl oi

onth was exceedingly dry, and retarded progress in all

[tural operations. The distribution of plants from the

Station was affected to some extent.

In Nature for January 21, 1915, appears a review "I

I >i II. II. Dixon's monograph cm transpiration and the

iscent of sap in plants. The substance of the book consists oi

iciiiriii of the cohesion theory of the ascent of water.

Tin so-called 'vital' theories are disproved.

The Monthly Bulletin of Agricultural Intelligence

and I'lant Diseases for October 1914 mentions that two

agricultural schools are to be established in Panama. One
-r will be located near New Gorgona. The Go\

ernment is also contemplating the establishment of an

agricultural experiment station.

It is stated in the Planters' Ohroniclt Fi i December 25,
thai the world's total tea producti luring L913 vva?

307,097,1 ll>.. of which Southern [ndia contributed

22,245,000 ft>. or 7 '2 per cent. It is interesting to observe

thai the West Indies, with ithe exception of a small quan-

tity from Jamaica, contribute nothing t" the world's output
of tea.

The flowering of the baml is always a periodical

event of great inti rest. Reference is made in the Gardener?

,,,/. for January 23, 1915, to the flowering of Bamiuta

polynwrpha in Burma, during L914. The last outbreak of

[lowering, when .ill the plants burst into blossom, was in

1859-60. The seed then produced gave rise to the plants,

which aftra fifty-four years of preparation, burst into flower

simultaneously towards the end "t last year.

The important work "I the Imperial Department "I

Agriculture for the West Indies is referred to in Nature for

I
!\ II. L915. The Hoi.- in question rails attention to

the efforts that are being made to improve the cultivate i

cro] in the Virgin Islands, mongst other places. Mention
i i de pi the Report of the Botanic Station in the Virgin
Islands. 1913 14.

I'.\ means of electricity it has 1 n found possible to

destroy completelj tubercle bacilli i milk. According to

tin Journal of tht Board of Agri--»lture (England) foi

December 1914, the total bacterial counl is greatly reduced

(bj about 99"93 per cent.); all Bacillus colt and its allies

are destroyed; tubercle bacilli are also destroyed; no chemical

ge in the milk can be detected, and the taste is quite
unaltered.

Recent investigations into the possibilities of using

specii
- of Bedychium as a source ol material for paper-making

have made it particularly desirable that a clear understand-

ing "I the exact botanical positions of the plants experimented
with should I btaiued. As a result of this, a useful article

appears in the Keiv Bulletin of Miscellaneous Information,

Kb. in. L91 4, entitled Bedychium coronarium and Allied

Species. This key will no doubt be found very useful in the

West Indies and Tropical America.

Attention is given in the Monthly Bulletin of Agricul-
tural Intelligence and Plant Diseises for August 1914, to

work conducted at Budapest in connexion with the importance
of inorganic constituents in feeding stuffs. Pigs fed exclu-

sively on maize excreted, in spite of putting mi muscle, more

calcium than they i itained, and made up the difference with

magnesium. This lack of calcium is liable to interfere with

the proper development of bone. When- necessary, small

quantities of calcium carbonate, or perhaps calcium phosphate

might be aihleil to the ration.

Panama hats are made of Toquilla straw derived li

., species ot jtemless screw pines, the most important growing
wild in the hot moist regions of Ecuador and Columbia, and

m the waters oi the Amazon. The Journal of the

I; , J Society of Arts for January I 5, 1915, says many
attempts havi be n made to cultivate the plants but unsuc

cessfully, for it seem- to be inly in the wild state that the

i
i istic qualities are developed.

An a< tint appears in the St. Vincent Sentry for

February 5, of Mr. J. L. Fonda's address to the cotton

growers of that island. At this meeting the chair was taken

by Dr. Watts. C.M.G., Imperial Commissioner of Agricul-
ture. The principal point raised by the growers was whether

the Fine Spinners' Association would guarantee a minimum

price based on the grade of cotton without necessarily involv-

ing a contract to make sale by the growers compulsory. It

i- understood that Mr. Fonda has pr ised to bring the

matter before the notice of his principals.

The question of the supply of potash manure has for

.some months engaged the at tent inn of the American < mi\ ern-

ment. The Boar I of Trade Journal (January II, 1915,)
states that the most promising American sourx f potash ia

found to !"• the annual crop of giant kelp on the Pacific

Coast. The area of the commercially available beds aggre-

gates nearly 400 square miles, capable of yielding annually,
either as dried kelp or as potassium chloride, over six times the

present consumption of soluble potash salts in the United

States, or something mure than the world's present production.
The development ot a great potash producing industry in the

United States seems now to be a matter of time only.

An account appears in the Trinidad Mirror for January
27, 1915, of the

| edingsat a meeting arranged to inspect
the new cassava factory in Trinidad, and the cassava lands in

that island specially cultivated by Sir Norman Lamont as

a pioneering effort. It would appear that the factory works

satisfactorily, with the exception that some
difficulty has

Keen experienced in connexion with the transport of cassava

roots from distant points.
Asa remedy for this, it is sug-

gested that central Iep6ts should In- established where the

farmer can deposit his cassava, get paid for it. and the

factory collect it as required. It is understood that the

present factor] i only of a temporary nature, and its

capacity of using 30,000 tons of cassava will lie increased, if

people can be induced to plant -till more land in this crop.
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STUDENTS' CORNER.

Seasonal Notes.
Reference to 1

1"-
p ige in this is.- Ji i « ii h 1 terns A

Local [nterest will show that consii on is being

given in several of the islands to the increased cultivation of

maize, [n Grenada the corn selei ti >i periments have been

re started,and inJSt. Vincent, and partieularlyin Antigua, there is

i siderable extension of the area under this crop at

the present time. In regard to seta i eed for planting

maize, the student maj be referred to the pamphlet recently

issued by the [mperial Department entitled [ndian Corn.

Selection in corn cultivation is dealt with on pages 13-50.

This information should be studied, and special attention

should be given to the idea of producing a uniform plant well

bdapted in every respect to local conditions" For instance, it

is net merely desirable to select fon
i

. Id alone (though this

will necessarily be a first consideration): it will be desirable

to consider as well t he habit of theplant.jp relation!

position of the ears, and the size and structure of the leaves, in

relation to labour and climatic conditional respectively. In

this issue is published the results oi the Antigua kiln-drying

experiments. These are conclusive, and show that locally

grown corn, after being dried, can be tored safely for a con

Biderable period.

By the time this issue of the Agricultyral Newscomes to

hand, the grinding of cane will be in full swing. At the

same time, the young crop just established will need attention,

and it will be well to observe the prevalence of weeds, and

investigate as far as possible the causes of any failures of the

young plants that maj be seen in the field.

Much interest is being shown in the West Indies in

essential oils. Information appears in this issue in connexion

with Bay oil, the production of which is a promising industry
in the Leeward Islands. Another matter to which the

student should give attention is the preservative action of

essential oil of limes in raw lime juici This matter will be

d on page 75.

Questions for Candidates.
PEELlMfN IR1 .

1. How does milk of li in clarifying ci

juice. What is the result of using exi ess of lime.'

2. Explain the function of lime in the manufacture of

calcium citrate. What an the local s ces of this lime ami

•t the 'it rate radicle'

INTKKMLM \ I 'E.

1. Write a short account oi the importance of scientific

names in regard to plants, pes ts, and diseases. What is

i

s] nonymi
2. What an I m]

• haracters of a seedling
cane'

FIN W..

1. What are the . Iiiei leguminous crops grown in your
district as green dressings? Discuss tie idea ol growing

and peas, both as green dressings and as food crops.
•_'. Write a short account ol the production of

essential oils in the West Indies.

West [ndian botanists will be interested in an article

tied The Ecology and Anatomy of Polygonatum
'

urn, I... which appears in the ^American Midland
Naturalist for January 1915. The genus Polygons urn is

I in the West Indie-. ..nd is chiefly of interest

owing to the remarkably slov growth of

referred to.

PRODUCTION OF JUTE AND HEMP.
The followin shows the world

exporting countries, tl ultivated plant which yields the

fibre in ea< I

case, and, where figures a > the

exports in tons oi fibre:

I'd
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FUNGUS NOTES.

RUSTS AND SMUTS OF INDIAN CORN.
The increased attention riow being given t<> Indian <

production in some of the Lesser Antilles has alreadj resulted

in the recording of observations concerning the diseases

the plant. Undei the conditions of the some
it desultoi crop vi hich has bil herto

been the rule, these d o have been negligible
in their effects, bul ii is bj do means certain or probable I

tln\ will so remain if the ana of cultivation is increased.

\\ In]', however, the question of diseases maj require more
ntion than it h past, experience in

large corn-growing countries does not suggest any und

imount of trouble fro i urce.

Of the diseases known to be present in the West Indies,

the rusts (Uredii -units (Ustilagineae) are most

likelj
i" attracl earlj a tention, and to them this article

will I"' confined Their synonymy is so complicated thai

somi intj in.", be who consult thi

articles concerning them in hand books and periodicals, and

30 the alternative nami iei which they have been 'Irs

scribed or discussed are gi\ i to prevent confusion.

1:1 STB.

The species ol Sorghum (or Andropogon) such a

imphee and Guinea corn an rerj commonly attacked in

these islands by the rust fungus, Puccinia purpurea, Cke.

rUredo Sorghi, Fckl.). This is also one of the rusts which

icks maize. It may be shed on that plant bj
the deep purplishred discolors produced on the leaves,

like that familiar on imphee, and it has received the name of

Red R

I i writer do aber to have met with it or

to li. it recorded as occurring on maize in the West

Indies, and it wo in from the literature consulted

it appears rarely, ii al i II, on maize in the United Stairs.

Sir. I. B Pole-Evans, in the. Report of the Department of

Agricultt Union of South Africa, 1910-11, records it

lit apparently only in the

province of Natal.

The maize ru •
ol] referred to in the American

literature is Puccinia MaydU, Bereng {!'. Sorghi, Schwein.),
called by Pole Evans the Brown Bust of Maize, in distinction

from tin- previous species. Although identified with the

species described as P. Sorgkx by Schweinitz, there appears to

i.r no established record of its occurrence on sorghum, and

attempts to infect sorghum with spores produced on maize
'• failed.

Leaves ol maize, heavily infested with this fungus,
v ere recently forwarded to this < >ffice bj Mr. Ro
"i tic Bo nat, wh ported that it was

very pi
£ i M planted some t. u «

previously, and had been non there from the time the

nt- flowered.

Comparatively little discoloratioi leafisprodu
but the brown pustules of the fung more or less con-

spicuous,
"

ling to tl of it ion.

In the I
rnited Stat

i usl is not regarded as ha

much economic import Usually it becomes common too

in the season to do much damage. Winn
I bj

e\-
|

and have

a considet ield.

In South Africa, I I '.• in sun s that althi

i ious, then is no doubt that

..vn i ust will

of the most enemies of maize. The more that corn

rown the mo the disease will manifest itself. Serio

outbreaks havi rred in certain districts, where

in many in I it a large proportion of the plants were so

severely attacked that they set no cobs

In South i- in Aim', ira. '
i

' hosts if

this fungu
• of Oxalis, and ii was noticed that

a severe epidemii it Pretoria was preceded bj and
most noticeable infestation ol a species of Oxalis by its

"t ( txalis an i ncommon in the

West Indies. They are low tender herbs' with trifolia

leaves, arid ma) occur on waste land, or a weedsof cultiva-

tions.

The cereal r far provi I ifficult to deal

with in temperate climates, and the problem ol their control

has practical!} resolved itself into one of breedi taut

varieties. The life history ol the rusts which have beei

examim I in the West Indies differs frqm the course followed

countries with a cold winter, in that the think walled

resting spores, the teleutospores, appear to be seldom formed.

Whether this n rsthe fungus more vulnerable nan only be

iinineil wh method bj which the disease is carried

. M'i' has been st m ied.

-\n i
-

The Am rican corn smut, Ustilago Ztae, (Beck.) Ung.
(U. Main j u, U. Maydis) is widel] distributed in the West

Indies as in Nbrtli America, without assuming any serious

proportions. Tt is distinguished by the swellings to which

it gives rise on th leaves, the ears, or the tassels, which

may attain on tl ars to an enormous size. The pustules are

covered at first with a greyish envelope, which later bursts

and reveals thi blacfc ma— ol spores. Am young and

growing part of thi plant is liable to infection. The leaves

are usually first attacked, and the disease may be recognized
at an earlj stage '". the whitish swellings there arising.

Whehthes] s are released a certain amount of direbt

infection may tak place, but the capacitj of the spores to

germinate apart from the host plant on any moist nutritive

material very greatly increases the possibilities of infection.

In rich soil, for instance, or in manure heaps, a yeast-like

growth takes place, with the result that myriads of conidia

are formed, which .oe easily distributed by the wind, and are

able to .start the disease on an\ growing pan of thecorn plant

tin \ happen to reach. When the original spores do not

attain to u situation which favours their growth they
remain dormant, and are capable of germinating at any
time, should the conditions become favourable, during a period

usually to 1"' measured in years.

It will be seen that the deposition of smutted material

in cattle pens or manure heaps, or, since the Spores can pass

uninjured through the alimentary can the feeding of

diseased plants to cattle, is a sure w n sing and

distributing thi

The idea that the smutted ear-, ol Inch cattle are

. fond, are unwholesome as foi orne out

by experiments n liich have bei

Certain sum I diseases, in which infection is confined

to the young sei i fective control by
w ith the

disease under i St ill, sp verj well be
.. id wlnrc land is free from smut, and

seed from an outside source is being used, disinfection may
be worth whili .

' ma bed on p
316 Of Vol. Mil of this journal.

Where thi
spi cies "i smut i

;

-. the best me
introl lies in id ion ol

plai their affected parts, before the -pore- .,
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Another smut disease, Head S . to which maize is

liable, is due to 1 1"- fungus Spha i(Kul

(Sorozporiumreilititin.it,
I , ,, ( i. It attacks the

nd tassels, and is usually confined tyj them, but may
exceptionally occur on the leaves or bracts. It reduces the

cob or tassel to a formless sootj mass, and i distin

guished bj the A the monstrous swellin

teristic of the disease described above. It als curs on

_ mi, but must not be confused with the gi tin smut of

that plant, i

' ss common in tin W est I luced

by Sp t Cstilago] sorghi, in which the snt

grains remain di sh other, t

'

tiral News,

XIII, 316.J
Thehead moninXortli Vmerica, and has not,

to the writei kno for the West Indies.

In Victoria, Au ccording to Mr. D. McAlpine I Viet.

Journ. Agric, \lll. 290) it occurs to i rat of about

I pei cent, in some districts. McAlpine quotes an i

incut which seems to show that infection only
i he edling, and he reporl

- that a

in the amount of the disease has toll. .wed disinfection of

the seed with bl one Pole-] ins, i>n the other
' Department of Agriculture, Sou 1912 13,)

states that it does not yield I itmentjand E. M. Freeman
and H. J. C. Umberger (Circular 8, U. S. Q; A. Bur. PL Ind.)

life-historj is not yet undersl I, but that •noughts
known to show that thetn recommended for the grain
smut of sorghum have absolute!} no effect gn the head smut.

THE OUTLOOK FOR FIXED OILS.

The Ceylon Tropical Agriculturist (November
1914) predicts in rhr following article a bright future

for vegetable oils, [n the West Indies ;^e are interested

principally in at least three oil-prodftcing crops, viz.,

coco nuts, cotton, mid ground nuts. The views exprt ssed

below will therefore be of considerable interest:

With copra only two-thirds the price* of what it was
a yi mi ago, the prospect for fixed oil-producing seeds maj
nut at the moment seem very brigh i

peciallj as the decline

in price set in bi foi the war: but the fact is, we believe,
that the future for vi oils contains the elements of

stability to a degrei ater than that of most other major
products of tropica] agriculture Science is making rapid
advance in overcoming the objections to vegetable oils by
depriving them of their unp odours, and esp

converting them into solid fats, which can be used in

making and possibly even in th
|

,

at! fine.

Concurrently with progress made, vegetable oils and
will gain popularil d, not only because they are chi

but also because they naturall] enjoj n

suspicion as disease earriet ts and oils lerived from
the animal kingdom, i. drug h il] probably
share in any appreciation in price earned by fixed oils

nerally. From the produi it of view, commercial
oil seeds maj i tred in threi classes. Firstly, of those

mainly derived from forest or uncultivated only
need engage our attention for the] it nd that is palm
oil seed. This product i.- certainly worth, and is

study from planters. We bavi u one industry of the

Wesf overthrown or nearl} so by the planters of the East:

does a like fate await the palm oil seed

West Coast of Africa' As to this, wi

that industries carried on in ordered plantations will always
in the end prevail over those that depend up lat

forests, in which trees ., ften widely

ise distam es h I. When, as in tin

East, plantations have densely populated countries to draw

u| for lab iur, they i- ms rivals.

In the second categ i of f cop cal oil product -. nan

thosi produi I roni cult i va ed trees, the

to enjoy a position almost bj mmanding as it

does our
j

I i eed uot detain us object

being to dh i e parti' larly to annuals which,

lly in Cej Ion, .
v\ ow of any

annual oil prod g pi
,

|y remunerative to

ait ract t he 1
1

1 ge i tnpl •. et Is ir I fnless be uses

machinery for cultivating, harvi d threshing, which be

does not as yet do, but has to depend upon hand labour,

tals, « lie! her oil - ed or other produ i r him

generally too as p » acts. For this

reason the attention now ben iuntries to

oil producing annuals like linseed, in rising

demand for vegetable oils and fats, is of interest mainly to

the peasant cultivator. 3e mum ly) is the only
annua] t we are refei i ing of i oui se to oil

j ttically

cultivated in Ceyloi iderab

others which we believe have possibilities
which though the weight pei acre obtained is not s

. the advantage of being large seeds, which can be

picked or swept up on the ground, and not lost if shed, as in

hi case oi gingellj .
< Iround i eing a lov ig crop

liable to be smothered, di m nd a lot of lal r in weeding, as

also in han i lc1 tea ll\ i
> ei \ nut hai ing to be picked.

For this reason it is q thei the indu

appeal to favoured countries like Ceylon, but must not be

left to develop in countries when- it has chieflj taken firm

root; though, on the other hand, it is worth more attention

than it is receiving. Soya beans must also be tried aga
different elevations. One of the richest oilseeds known to

commerce is the Inhambane nut I i pedata), which,

though not an annual, may Ke cla ategory. The
kernel contains about lilt per cent, of oil. The

enveloped in a fibrous husk and a shell (as in the case of the

coconut) difficult to decorticate, and is therefore shipped
husk and all to the detriment of price. It is a mightj i limb

er demanding tor its accommodation large trees, which it.

suffocates in time with its deadlj i mbrace, but it might
prove feasible to keep it under reasonable control like

'ither CUCUrbitous plants to which it is allied. It is

being sown at Peradeniya, Linseed, to which increased

attention is being devoted in many countries, ; s also

tried at Peradeniya, Anuraehapura, Nuwara Eliya, and
1

1 da. It is a more temp' etc and ul I copical rathei

I
n '

;

pical pi ted probably to our medium
and high

• le ioi he low c mnl rj
. \\ e recommend

n for trial by members of the Ceylon Agricultural Society

: rring to trad Vh 8 vrd of Trade Jout
for -'i ii ii.. i \ 1 i. 1915, states that theactii

in other parts of the ' rid stimub.1 i panese a

and prices were rushed up, bu1 a n urred
of advices from Eui

|

lit
j

i es. The high prices
have < hecked co

compelled by financial icks which they

l l.\ short igei lealing
until the time i

:rop in Formosa In
1

' new crop at the
time of writing (Oct I

'
!

buyers, and
pi

•

ly-
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MARKET REPORTS.

Loudon.— Tin; YVes'j [ndia Committee Circular,

uarj 9, L914.

i'rooi L|d. to 43d.

Sheet, lock, 1 m; per ft.

B 5WA2S No "is.

< ko Trinidad, 80 per cwt.; Grenada, 76 to 68 .

Jamaica, ii" quota! s.

Cofki e— Jamaii
t, lotations.

' \ West [ndian, £'96 per ton

Cottojs Fullj Fine [uotations; Floridas, no quota-
tions; Wesl [ndian s ( -.-i [sland, 15d.

Fri n No quotations.
Fi*ti< No quotations.
Ginger—Qui
Isinglass No quotai i"iis.

Honey— No quotations.
Lnn Juici Raw, L;9 to 2/3; concentrated, no quotations;

Otto of limes (hand pressed), no quotations
Logwood £4 tOs. _..
Mace -7rf. to 2/1 l«.

Nutmegs—No quotations.
Pimi.% ro Quiet.
Rubber—Para, fine hard, 2/6; fine soft, 2/3; Castilloa,

1/lOi.

Etui Jamaic i, no quotai i"ii>.

New York.— Messrs. Gillespie Bros., & Co., July 24,

1914.

Cacao—Caracas, 1 Ho. to 12c; Grenada, lie. to ll*c:
Trinidad, lljc. to life. ; Jamaica, LOc. to He.

C'.n o-Ni is Jamaicaand Trinidad, selects 820 -00to 821*00;
culls, ii" quotai ions.

Coffee- Jam..
"

I3^c. per ft.

Ginger—7Ac to I
11 ", per lb.

Goat Skins Jamaica, 46c.; Antigua and Barbados) 4.'lr. t.

46c; St. Thomas and St. Kitts, 40c. to 43c. per lb.

Grave Fri n Jamaica, 81-75 to $2-50.

Limes.- -83'75 to 84-50.

Mace—46c. to 53c. per tb.

Nutmegs- 110's, li

Oranges- Jamaica, 82-00 to 82'6a
Pimento—3Jc. per ft.

Sugab '

ds, 96°, 3 '26c. ; Muscovados, 89°, 2 -88c;
Molas -

• 2
-

61c, all duty paid.

Trinidad. Messi . Gordon, Grant A Co., Februarj 22

191\

i, I. ,n. 81600 to 816-25; Trinidad,!$15-25 i

815-75.mi (iii. 93c. pei Imp' i

Coi ' an, lie. per ft.

84 I" to 84-30 pei 100 lb.

Dhai No quotai ions

Onions 84'26 to 84-50 per Hhi ft.

I-, kb, Split 89-00 to 89-50 per bag.
Potatoes English 81 H) to 81 "60 per 100 ft.

i fellow, 8600 • 86-26; White 85-75 to 86-00

pei bag.
Si g I i:

— American orushed, no quotations.

Barbados. James A Lyncb & Co., Ltd.

1
1 31, L91 l. Messrs. T S. Garraway &

i
| rniarj 8, L915.

Arrowroo >4-iiii to 84-50 pei 100 ft.

Cai iii 813 i U per 100 ft.

Coi o-ni i- s.ii'.sn.

ihi •-! : ft.

Manures N rate of soda, niotations; Cacao manure,
ulphate "i ammonia 885-00 per ton.

Mol vssi - Si> i [Uotations.
i Ki.iN. 88 Hi pei 190 tb

Pi i£, Split 89'50; Canada, no quotations.
Potatoes Nova Scotia, 83-25 160 ft.

Khi Ballam, 8610 to 86-35 per L90ft.; Patna, no quota-
is; i; mgoon, no quotai ions.

Si .. m. An an granulated, 85'00 per im- Hi.

British Guiana. Messrs. Wieting i Uichtbb, February

6, 1915; Messrs. Sandbach, Parker fc Co.,

February I'd, 1915.
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Publications on sale of the Imperial Department of Agriculture
FOB THE WEST [NDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. No. 1 . Out of print. Nos. 2, 3, and I, in original paper covers as issued, price la. each. P [s. 2d.;

Volumes [|. ill. IV. V, VI, VII. VIII. IV V SI, SIl and Mil: Price 2«.each; Post free 2s. 8rf., where con

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

Volume \!V, Xii.-. I 2, and SI No. I Containing Papers on A Veterinary Survey of the Windward I

I waul Islands, by P. T. Saunders, M.K.C.V.S.; Epizootic Lymphangitis, bj P. T. Saunders,

M.R.C.V.S.; Agricultural Education and Its Adaptation to the Needs of the Student, bj Dr. Frarn ; W

C.M.G.; The Budding pf Cacao, bj Joseph Jones; The Analysis of Citrate of Limi tnd I trated

Lime Juice; Specific Gravities of Cane Sugar Solutions at 30"C. (Douglas); Report on the

Prevalence of some PeSts I Diseases in the West [ndies during 1913.

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

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy-five. Those mentioned in the following list are still available; the rest are out of print.
Si oar Industry. ( ti \ki;ai,.

Seedling and othei Canes at Barbados (7) and (22) Scale bisects of the Lesser Antilles, Part I,

in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902. 4./.: Part II., price U.
No. 19; m 1903, No. 26; in 1904. No. 32; price 4d. each. (17) General Treatment of Fungoid Pests. Price 4d.

Seedling Canes and Mammal Experiments at Barbados, (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

in 1903-5, No. 10; in 1904-6, No. 4-1; in I '.mi;. 7, No. 49; i s. Price 2d.

in 1906-8, No. 59; in 1907-9, No. 62, No.w, price 6d. each. (54) Fungus Diseases of Cacao and Sanitation of Cacao

Seedling and other Canes in the Leeward Islands, Orchards. Price 4'/.

in 1900-1, No. I--': in 1901-2, No. 20; in L902-3, No. 27; (58)
Insect Pests of Cacao. Price Id.

price 2d. each; in 1903-4, No. 33; in 1904-5, No. 39; in
(60)

Cotton Gins, How to Erect and Work Them. Price i't.

1905-6, No. 46; in 1906-7, No. 50; 4s 1907-8, No. 56; (61)
The Grafting of Cacao. Price 4d.

price 4d. each, in 1908-9, No. 63; in. 1909-10, No. 67; (65) Hints for School Gardens, Fourth Edition.

price 6d. each. (till) Hints to Settlers in St. Lucia. Price 6d.

Manurial Experiments with Sugar-cane in the Leeward Islands, (7ft) Coco-nut Cultivation in the West [ndies. Price 6d.

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; (71)
Insect Pests of the Lesser Antilles. Price Is. 3d.

in 1905-6, No. 47: in l!Miii-7. No. ;.l; in 1907-8, Nc ;>7; (72) Lime Cultivation in the West Indies. Price '.hi.

in 1908-9, No. 64; in 1909-10, No. 68; price 4d. each. (73) Root Borers and other Grubs in West Indian Soils.

Sugar-cane Experiments in the Leeward Islands, Price 6d.

in 1910-11; in 1911-12; in 1912-13, price Is. each. (74) Cotton Cultivation in the West Indies. Price 9d.

(75) Insect Pests of Sunar-caiie in Antigua and St. Kitts.

Price. 6d.

(76) Indian Corn. Price 4./.

(77) Erysipelas and Hoose. Price 2d.

The above will be supplied posl five tor an additional charge of
\>i.

for the pamphlets marked 2d.;\d. for those

marked kf. and for Nbs. 73 and 75; 1 Jd; for Nos. 10, 14, 49,59, 62" 63, 67,69 and 74. Postage for No. 71, Id.

and for No. 7"_\ 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 l.y the

meal agents ol the Department at i penny per number, post free, 2d. The subscription juice, including postage, is

2s. 2d. per half-year, or if. id. per annum. Volumes IV toXJJ complete, with title page and index, as issued—Price 4s. each—
Boat I ,5*. Some numbers of t] arly volumes are out of print and therefore these volumes can no longer lie supplied

complete. The scale of charges for Vdvertbemexts may be obtained on application to the Agents. A applications for

opies are to be addressed to the Agents, not to the Department.
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The following have been appointed Agents for the sale of the publications of the Department:

—
London: Messrs-. Di i.\i & Co., 37, Soho Square, W. St. Vincent: Mr. J. D. Bon idie, 'Times' Office.

West India Committee, 17, Seething Lane. tit. Lucia: Mr. It. W. Niles, Botanic Station.

Barbados: Advocati Go. Ltd., Broad Street^ Bridgetown. Dominica: Mr. J. K. 11. Bridgewater, Roseau.

Jamaica: The Educational Suppli Company, 16, King Montserrat: Mr. W. Robson, Botanic Station.

Street, Kingston. Antigua: Mr. S. D. M.ujixi:, St. John's.
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Trinidad: Messrs. Mi n.' Marshall & Co.; Port-of-Spain. Nevis: Messrs. Eowell, Bros., Charles-town.

Tobago: Mr. C. L. Plagemann, Scarborough.
Grenada: Messrs. Twos. Lawlor & Co., St. Qeoi
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THE BEST MANURES FOR COLONIAL USE
AK'E

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

Ollendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OK DIRECT TO

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

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

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

SPACE AVAILABLE FOE ADVERTISEMENT]

.' Repnrter, High S _ I
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ANJ) OTHKI! MANURE.
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Write for Catalogue, and
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WEST INDIAN BULLETIN.
Vol. XIV, No. 4.

Containing papers on: The Production of Pork and Ba

A new Industry for the West tndies,'by Dr. Francis Watts,
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36 feel in depth at the other end for a distance of. 36 feet
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houses thereon. The whole co\ ed with galvanized iron tilrs.

1st FLOOR.

2nd FLOOR.
3rd FLOOR.
Outhouses. 1

i
I uubei

<
lastries, St. Lucia,

(336) December 12, 1014.
...

Drawing tiooin •_'•*> 1"' Dining 1 1< >< >i 1 1
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ENGLISH & FOREIGN PUBLISHERS & BOOKSELLERS.
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A large stock in all languages always on hand. Write

for monthly lists and special catalogues. Post free on

application.
.".7 Soho Square, London, W.,

(339) England.

THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LTD.

Cotton Ginners and Oil Refiners.
We inal.' i

ialitj in our "Star" brands in

COTTON SEED OIL.
LINSEED OIL.
COTTON SEED CAKE.
COTTON SEED MEAL.

All orders i icived by us will meet withour careful attention

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK ROAD,
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Felon, n .. L915.
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because of the rapiditj with which mosl woods rot in

a warm climate.

These are the principal practical objections bo the

erection of < ncl nd it will be useful now to see

what ways there are of eliminating some of the

difficulties on which the objections are based, as well as

what corresponding advantages there may be in favour

of enclosures. The first point, which had reference to

the cost of upkeep of hedges, is a very vital one, but u

must be tar.d from the point of view that the

advantages obtained in other ways will counterbalance

the cost of erection and expenses of upkeep. Coming
to soil effects, the rool action of hedges, resulting in

loss of soil moisture for some yards within the enclosed

area, can be lessened by trenching. This will servi a

double function of drain, and barrier to the extension of

roots. Trenching should not be carried out, however,

tn full extent until the young hedge has Inc. him

thoroughly established. The next point is the question

of the space occupied by hedges. The gravity of this

objection depends largelj upon what kind of hedges it

is intended to grow. Some'hedges are tar bulkier than

others. Information on the plants useful for hedge-

making will lie given later. As regards the harbouring

of pests and diseases, another practical point commonly
raised 1>\ the planter, it would se^m that hedges are no

worse in this respect than the headlands to the fields.

which at the present time are often clothed with

Weeds.

We now come to the actual advantages of hedges.

In the first place thej constitute an efficient wind-break.

The loss of moisture from the soil by increased

evaporation due to the action of wind isprobably just,

as great, if not greater than the loss of moist are through

the root action of hedges. Then protection from wind

improves tin- development of tin- growing crops them-

selves. It is hardly necessary in add that hedges save

fields and gardens from the depredations of stock, if the

hedges are constructed <•! a proper material: in the

same connexion there is also their function in regard

to human trespassers. Finally hedges are ornamental:

'hey give a neat appearance to the estate or -mall

holding, and eiisun a considerable amounl of privacy

which would he impossible in their absence.

Leaving these practical considerations, we now come

to another of a more abstract, though none the less

important kind. \ general impression seems to prevail

in the West Indies that the protection of property is

i direct function of the law. This misconception

is probably responsible for much of the apathy dis-

played ill regard to the election of enclosures. It.

not lie loo well realized that the direct function

of the law is to detect and punish crime, Pre-

ventidh of crime is only indirectly the function of

law: it behoves the individual to protect his own

property. Praedial larceny is admittedly a serious

offence, and it should be heavilj penalized; hut i

only fair to remember that the opportunities for com-

mitting it in the West Indie- are very ample. The

ar t the law is never, even under the best cir-

cumstance-, sufficienl to
pr< vent trespassing and theft.

This i- recognized even in tin- great cities with their

higliK efficient police and detective tores. To make

this clearer, we may bring to the reader's notice the

conditions of insurance against hut clary, where

Company will not agree to pay up the cost of stolen

goods unless the house has been actually broken in

It would appeal that tin- only effort made at present
in most of these colonies to protect crops and stock is

through the employment of watchmen. This method

is apparently considered more efficient and economical

than the establishment of impenetrable barriers. Such

a view is scarcely supported by practical experii

It is important to hear in mind that what has

been said applies to huge and -mall owners alike. In

most cases it is the peasant ow tier who feels the loss

greatest, and it i- especially in his interests to prot

property by means oi hedges and fences. If the

watchman system wereefficient and practicable, it ought

not to he necessary to have to suggest in this way an

alternative for an owner who lives practically in the

middle of his own few rods of land. It may he argued h\

those who are not in sympathy with the proposal, that,

trespassing is unpreventible in this way. They will

at any rate admit that the psycological effect of an

enclosure would exercise a restraining influence.

Taking all the views expressed into consideration,

it would appear reasonable to conclude that the

establishment of enclosures is needed under some

circumstances in the West Indies. It may not he

futile to endeavour to strengthen this view by point-

ing out the importance of fences In regard to a rather

different aspect of the subject, namely, the profitable

management of live stock. Reference to
veterinary

reports which have appeared from time to tune will

show that the desirability of fencing pastures is very

great in order to prevent the dissemination of disease,

including tick- and other animal parasites Some

pa-lure- an- always more liable to contain infection
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thai others, and ii is necessary to have a sharp line oi

marcation. Moreover, bhe en i

I ion of fences "In iates

the unnatural tethering of animals, and permits of

a better system of rotation. So we see thai enclos

ures nol onlj protect cultivated crop-, from

domestic animals, Imt also protecl domestic annuals

ii disease under conditions more comfortable than

w hen the animals are exposed.

Ii isn.it intended to overcrowd the general con-

erations oi this article with experimental details,

lmt it will give practical support i" the policj

o( this article it' we just enumerate a few of the

ots in the West Indies that are known to

be satisfactorj hedge plain- as the result of

experiment and common observation. Logw I

(Haematoxylon campeckianum), and some Acacias

(as Acacia tortuosa) are suitable plants, offering

considerable resistance to stock. Bread and Cheese

(Pithecolobium Unguis-cati) is noted as a hedge
int. It has an excellent habit of growth, but it is

rather bulky, and stock are inclined to pick at it.

Mrytle Ii {Tripliasia aurantiolu) is almost

impenetrable if thickly trimmed, but it is ratherslow of

growth, (hi the other hand, Wild Coffee or 'Coffei

bush' (Clerodendrov acvdeatum) is very quick growing,
and can easily be raised from cuttings. Stock eat

this also, but it' well trimmed and pruned it can be

made into an imposing barrier. A good hedge can 1><-

grown from Barbados Cherry (Malpighia glabra),

whilst Aralia may be recommended because it is

compacl without being bulky Opuntias and othei

spined zerophytes should not be employed owing to their

mgerous nature as weeds of cultivated land. For the

i strainl of stock, however.it is really essential to have

spinj plants and that is why some of the Acacia, arid

Mimosa bushes should be useful, that together with

fact that their moisture requirements are small.

It ornamental effect is desired, there are the

Jassmines and the Bougainvillaea. Unfortunately then

i- little exacl information available in regard to tie

lit (if the rool systems, rate of growth, cost oi

upkeep, etc. of these different kinds of hedges. The

matters the landowners can easily enquire into

themselves, in co-operation with the local Agricultural

Departments, which have already devoted considerable

iiiinii to the condition ofhedges. It is
particularly

I ped that the peasant proprietor will give the subject

more attention, since as alreadj pointed out in this

ai icle.it is the small proprietor who can least afford

t hive his crops interfered « ith.

THE EXPERIMENT STATION, TORTOLA.
The quarti rlj re]

f the acting < luratoi foi th<

months ending I leceml ei 1914 contains a detailed ai count oi

the operations carried out it the Station, and the < liti

and progress of the plots An active demai nut. mien
for onion plants thro l

I be
ij er, and tbi preparation

of seed beds, and sowing of seed :upied the greatest pert ion

of the uursery work. The distribution of limes and coi

nut plants was also verj i nsiderable. Manurial experiments,
with pine-apples and limi trees were laid nut. Those with
lime trees are lieii, icted en a considerable scale, and
should lead to inter, til n nits.

The sweet petal. i \ u etj plot WHS li.nvcsteil during the

month oi December. On the whole, \.n fail weights were
obtained. It is of interest to notice that the variety tfarpei
headed the list with a

3 ield oi I 3,000 It., of potatoes, per acre,
and was closely followe 1 by Anguilla and Sp ler.

lu regard to the cotton industry, it is stated that heavy
rains caused boll dropping in all districts of tin- Presidency.

Efforts are being made by the Experiment Station to

encourage minor industries, and the cultivation of food crops
has received special attention. Extensive and increased areas

have been planted in onions, maize, sweet potatoes, and
cassava. Much activity is evinced in the cultivation of limes
and coco nuts.

The report concludes with a list of the plants distributed
from the Station during the quarter under review. This is as

follow-: onion plant-, 60,000; coco-nut plants, 1,355; lime

plants, 2,167; sweet potato cuttings, 17,000; cam- cuttings,

2,000; cassava cuttings, 220; decorative and vegetables, 450.-
This is a record distribution since the establishment of

the Experiment Station.

St. Vincent Report on International Products
Exhibition, 1914. A copy has 1,ecu received from the

Agricultural Department, St. Vincent, of a memorandum
prepared by Mr. \V. X. Sands, as Commissioner for St. Vincent
at the International Rubber and Products Exhibition held
last year in London. In this it is stated that a large variety
ot St. Vincent products arrived in excellent order and were

displayed to the best advantage. Considerable effort was
le to advertise St. Vincent arrowroot, and Sea Island

cotton from the same Colony. The prominent display of
1 wo products attracted most attention from interested

visitor-. It will lie remembered that the St. Vincent Per-

manent Exhibition Committee was awarded for its cotton

exhibit a gold medal. Also in, me of the competitive sections
of the exhibits Argyle estate was awarded a silver cup and

diploma for the best sample of cotton from the West Indie.-.

These awards were presented by the British Cotton Growing
Association. The St. Vincent section was visited by a large
number of distinguished personages.

Work on the Land Settlements, Grenada. 1 1

th report of the hand Officei tor the month of January 1915,
it Is stated that sites htve been selected, and arrangements
made for compensation, for two new roads connecting the
St. Cyr settlement roads with the Grand Etang main roads

Two new application foi land it MorneRouge were applied
for and the applications am being considered. At this

settlement during ill. month, the ground nut and pigeon pea
pint- were reaped, whilst at Westerhall the maniho! plant
was harvested, ami the produce sold. It should lie noted
lei" that the present I.and <

tfficer, Mr. W. X. Malins-Smith

only recently assumed the duties of his office (January 1) ii

succession to Mr. \V Bertrand.
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FRUIT AND FRUIT TREES.

Robusta Coffee in Ceylon. The young plants of

Robusta coffee planted ou1 nexl the parent plot, h

developed both the leaf disease (IJfemeleia vastatrix) and the

scale (Ci I
both of which are present to a slight

extent on the parent bushes, which do not seem to be very

much affected in general appearance. These young plants

have ii" established - b ide.

Somi year old Robusta stumps raised from the same

seed, were planted out in June under dense, established shade

of Leucaena glauca, next a plot of Liberian coffee suffering

heavily from both pests, and there is no sign of the Robusta

plants having bei ed from them (The Tropical

Agriculturist, Deo mber 1914.)

Areas Controlled by the United Fruit

Company.—An interesting article in Tropical Life

(January 1915) contains a review of a report recently issued

by the United Fruit Company, which controls such large

areas in Central America. It is stated that the 276,821

acres of improved land, ovi 1 and leased, under croj

made up as follows: Columbia, under bananas, 18,334 acres,

cacao 33 acres; Costa Rica, bananas, 162,73, cacao 625;

Cuba, bananas, 88, cacao 846; Guatemala, bananas, 30,311;

Honduras, bananas, 15, 117; Jamaica, bananas, 10,521, cacao

77; Panama, bananas, 34,552, cacao 1,195.

Of other crops there are large areas under oranges,

sugar-cane, coco-nuts, etc. It is understood that the !

crop is affected considerably with disease in Costa Rica, in

which countrj also general administrative matters are in

a condition of some instability. It is suggested that the

company in course of time may substitute cacao for

bananas in < !osta Rica.

Vanilla in the French West Indies. Vanilla

was introduced into Martinique a long time ago (about 1697),
but its cultivation has not much, and it seems at

present to remain stationary. During the four years fi

1908 II the greatest exportation took place in 1909 (4,590 Ib.^

worth about £1,520), the least in 1911 (2,536 ll>.. w

about £955).
Vam tbiia was introduced into Guadeloupe in

1701; artificial pollination was begun in 1839, and afewj
later the exportation of vanilla began; In 191 1 it amounted to

39,267 ft)., of the value of £13,352. The greatest quantity
was exported in 1908, 68.242 ft., worth £10,871. Besides

Mexican vanilla (I". plm the native vanilla (V. p
i '

i is also grow ii to some extent.

Vanillaplanifolia was introduced into Guiana a

year 1870 by the Administration of the penal settlement,
it « lid not gain a tooting. and its cultivation is now abandoned,

(Monthly Bulletin q) Agricultural Intelligence and Plant

Diseases, September I !t!4.)

Testing of Lime Juice in St. Lucia.—The.Wii-
cultural Superintendent (Mr. A. -I. Brooks) of the Botanic

Station, St. Lucia, has forwarded the following notice

concerning the testing of lime juice in St. Lucia, which

has been published in the Official Gazeth

To assist local lime-juice manufactures in establishing

a uniform grade of juice, the Agricultural Department of

St. Lucia has made arrangements for testing samples of

juice submitted to them for examination.

The examination oi concentrated juice will include: (1)

test showing acid content; (2) hydrometer reading; (3) test

for sediment.

A fee of I*, will becharged for each examination of raw

juice,
and Is. 6d. for concentrated juice.

Samples of raw juice should lie taken from the storage
vat immediately after milling and straining. Samples oi

titrated juice should be taken from the cooling vat, the

contents being first thorough!) agitated before the sample is

taken.

Samples ol juice should be pfft
into clean bottles

containing al t l2oz., securely sealed, labelled with the

owner's name, ami sent addressed to the Agricultural Superin-

tendent, Castries, Botanic Gardens, or the Agricultural and

Botanical Station, Choiseul.

The results of the test will be treated as confidential foi

the information oi the person interested. No responsibility

attaches to the Agricultural Department in respect I

repot t furnished.

Net Weight of Bags of Cacao ot Different
Countries. The following table taken from the B

oj thi Department of Agriculture, Trinidad and Tob -

(Vol. XIV, Part 1). should prove of interest, owing to the

noticeable variation in the weight of the hags t.

different countries:

Cwt.
<

\\ to 2

I] to 1'.

1 to ll

1
'

I to
I',

Surinam

British West Indies

( Guayaquil
( !osta Rica

I larupano, Sanchez and Sat

-lava

I '.all l
I

t

leylon
I lolombia >.

larai

St. Domingo
Africa

Venezuela and Puei to < 'abello I

Note on Banana Cultivation in Ceylon.—
annually cutting off and burning the diseased, yellow
of plants affected with Fusarium, the disease

to be satisfactoi
il.\

checked.

Practically the whole of the first crop oi bunches has

been cut, save in the red plantains which take fifteen

months fully t ature, against the ten to twelve of the

il hi r vat ieties.

In the Puwalu variety, the parent plant was cut on

July 17. i.e., at eleven months, and the two ratoons flowered
two month- later, yielding bunches tit to CUt in three ip

time. That
is, the variety will yield three bunches 'i

35c. each in sixteen months.

It has been said that the bunches in these plots ire

small compared to those elsewhere, but this may be duo
either to th on, or to the fact that Ceylon varieties

are supposed to give larger hunches from the ratoons than
from the parent a reversal to that which takes place in the

West Indies. But in any v.<-<-, planting according to the

West Indian methods has resulted hen in ruiting
than planting in the ordinarj Ceylon manner. (The 'J',

Agriculturist, I (eccmber I '••! 1)
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SUGAR AND THE WAR.
Some 3troiig points were broughl out by Mr. E. I.'.

ad re< ently in London before i hi

\i-t-. on i he subject o Greal Britain sugar

supplies. The speaker bi y a brief account of

ipp] nfiuenced bj previous
continental hostilities, and he

I in outline how the

beet indusl ry oj Europe aros as the outcome of the

Napoleonic troubles. Following thi> line of thought, the

I the Brussels Co rid its effect upon
colonial sugar.

Immediately before the outbreak of the presenl war,
7"i

[><-i
Great Britain's continental imports, or over

60 per cent, of her total sugar impoi ,
an Qting in value

to £15,000,000, came lastyear from Gerj
j
md Austria.

quent on the outbreak of hostilities the supplies were

so seriously reduced as to result in ri e of prices to an

extravagant and unjustifiable height by 1 10 per cent. It

ilp idj been described in the Agricultural News how
t In- British Government dealt with the situation, and it is

unnecessary to say anything further in this abstract on this

part of the subject. But in regard to what practically
amounted to the 'commandeering' of colonial sugar, we

casi mablj refei to Mr. Davson's pertinent remai ks.

To "commandeering" the crops of the Colonial pro-
. the Government has established the theory that

producers oi a commodity in the colonies arc liable to

have their commodity taken over by the Mother Country
in tiin i This is no bad. theory, but it .seems to

• that to ensure such sources of supply in

time of war, we must not neglect them in time of peace.'
Consideration was given next to the Royal Commission,

appointed in 1905, to enquire into the conditions affecting the

importation of food and raw material into the United

Kingdom in time of war. The deliberations of this Commis-
sion were restricted principally to the question of wheal ami

cotton. As regards the former, the divided nature of the

sources of supply were rightlj considered a point of strength.
But in the ease of cotton, 60 per cent, had been coming from

one country alone, namely America. The existence of this

monopoly of supply was condemned by the Commission.
This condemnation is interesting, sin. i at the outbreak of war
Great Britain was dependent on CO per cent, of her sugar

Supply from what, as far as this war is concerned, we may
call a single foreign source.

The principal argument expounded in the paper is of

course the increased production of 3ugai within the Empire.
Considerable attention is given to tii efforts that have been

i ;il to -
:

i
i beet industry in England. The lack of

success -'i i ir has been due, it is believed, to the inability of

thus,- conce I to start on a sufficiently large scale,

and to do this, would need considerable Government

support. Tn the ease of ugai jrown in the Tropics, the

hing to remember is tha I relopments would

merely constitute an exten and not fresh initiation as

in the case of home-grown beet. It is well to bear in

mind as w.ll though this and the previous point were nol

,t out in Mr. Davson's paper -that a British home
industry would lie valuable as creating in England

and Ireland a g p of people understanding technicalities of

sugar production in general.

The spea eded next to tr\ y the various tropi
>i coun i . Ech are capable of producing more sugar, and

Mention was '-ailed to East and well us South

Africa, Mauritius, and the West [ndies. As pointed out

dready in thi Neivs, British East Africa

imports practically ill it- own sugar. This is a discouraging

lopmenl of

he tropical coloni a apply foi hi homi • -

Everj thing eon.-- . .

ing the proposed I nts

centres, of coui
te,

round
,

a of texal ion. Mr. 1 1

made a strong point < in ei iiaging
il cane i ted thai triff alter should

be allowed to increase the price, but onlj to waive the duty
for tin- present on what i- a very small pera n -

I Great
Britain's supplie I thai as the

pi grew
there would be a continual decrease of re one could

hope that there would In- a continual increase in wealth, so

t hat < In-at Britain would not suffer.

The reading of the paper was followed bj i

I
-I liy

discussions, which spa r dealing with
here. 1 1 tin wt, we d oduce the foil

ing me sage senl to the meeting: 'Hope audience will realize

that British cane sugaris not mere raw material, but the fin-

ished product of the highest agricultural and industrial skill.'

ST. VINCENT ARROWROOT.
\ copj has been received of the report and it 'cent ,,f

accounts oi the Committee oi Management of the St. Vincent

Arrowroot Growers' and E porter Association for the year
1914. This contains an i mt of the efforts made to im-

prove the position of St. Vincent arrow i on the English
and Canadian markets. During the earlj pan of the year,
a committee, constituted of representatives of leading brokers

in London, was appointed with power to grade all

ation arrowrool and fix minimum prices, the tandard being
Grade E, whose minimum it was hoped might be

at
''•]'/. per lb. On account of the low" level oi prices result-

ing from a flooded market, it was decided later in th

not to increase production in the 191 t 15 crop. It was also

then decided to regulate shipments, l>\ -

asportation
of the crop over ten months of the year, each

i ship-

ping not more than one-tenth of his crop per month. It will

be commonly known by now that the Association has for some
time experienced the difficulty of dealing with the produce of

small growers who arc not members. With a view to eliminat-

ing this difficulty, affecting not onlj the Association but

also the general prosperity of the industry, it is hoped to

establish a company to liny up the arrowroot of the non-

mbers of the Association. The scheme is at present under
consideration.

St. Vincent arrowroot has for many years justly main-

tained world-wide reputation. Its position, however, has of

late been threatened by the appearance on the market of

other forms of starch, which arc sold to serve purposes which
were originally monopolized bj arrowroot. The Association

has faced this competition with much vigour and ingenuity,

by means of various forms of -ale and advertisement. In

the first place, an agreement with wholesale packers in

( 'anada has been made for the sale of the S lied '\" w\ t i'

packets of arrowroot. In connexion with this scheme con

siderable sums of money have been appropriated for print

ing advertising booklets, and furnishing coloured pai

with labels of an artistic design. A similar effort has

been made in the United Kingdom. As well as this. the.

\ .i Lit ion an. in _ Ji in excellenl li plaj of St. Vincent

arrowroot at the Tropical Products Exhibition held in London
last July, li is understood that Mr. C. J.Simmon Chair-

man of the Managing Committee), while recentlj in London
made a careful investigation into the arrnwro.it market

conditions, and it is stated that he has devised a new plat
which will lie submitted in due course, wherebj it is hoped
that the position of St. Vincent in th oot ti ide w il! In-.

bly benefited,
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INDIAN CORN.

COTTON.

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

i- follows, under date February23, with reference

to the sales of West [ndian Sea bland cotton:

Since our Lt-t report the sales of West Indian Sea

Island cotton have been confined to about ">(• bales of medium

quality Nevis at 12tf. There is some enquiry at about this

price, but no demand for the better grades at. the moment.

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

S Island cotton in the Southern States, for the week
ended February 13, is us follows:—

The demand has continued for the limited offerings oi

odd bags, classing Fine and Fully Fine, which the Factors

would consent to sell at our quotations, but much the

portion of the unsold stock is held fur an advance of

2c., the Factors here thinking they should be able to

sell on a parity with the prices now ruling in Savannah.

There ha- also been some demand for the crop lots, but

at prices generally 2c. to 3c. below the views of the planters.

We quote, viz:—
Extra Fine 23c. = 14tf., c.i.f. & 5 per cent.

Fully Fine 22c. = 13£d., „ „ „ ..

20c. = 12£d., „ „ ,. ..

Fine off in colour I8c. = ll|d., ,, ,, ,, „

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool.

Manchester, and Havre, up to Februarj 13, 1915, wen

L03, 1,233, and nil bales, respectively.

Bulletin No. 121 of the United States Department ol

him . deals with spinning tests of Upland long staple

It discusses soil types represented, variation in

and -tables, lengths, invisible lustre, card waste,

i n of grade to waste, comparison at the comber, comber

tests, value of waste differences, machine work, factors

influencing waste, tests of breaking strength, and cultural

characteristics; compares early and late picked cotton, and

gives data on tests made at the Ww Bedford Textile School.

This publication should lie of special interest in the West

Indies, in view of an endeavour which is being made to

establish a system of commercial standardization of West
I The Bulletin is reviewed in the Experiment
Sta Rt ' "'. Vol. \ \ \ I, No. 7.

DEPARTMENT NEWS.
Messrs. H. A. Ballou, M.Sc, Entomologisi and

W. Now. lb D.I.C., .Mycologist, mi tin staff of the

Imperial Department of Agriculture returned to

Barbados b\ the C.R.M.S. 'Chignecto' from an official

v isit to ' Irenada on March H> 1915.

CORN MEAL AS A FOOD, AND WAYS OF
USING IT.

Under the title given above, the United States Depart-
ment ol Agriculture issued Farmers' Bulletin No. 565,
in January 1914. This bulletin was prepared by ('. T.

Langworthy, Ph.D., DjSc, Chief oi Nutrition Investigations,
in collaboration with Caroline I.. Hunt, B.A., Expert in

Nutrition, and has been largel) drawn upon in the prepara-
tion ol these notes. All the recipes given below are quoted
from it. except that for cous-cous, as prepared in Barbados.

At the present time when the prospects are that high

prices ami possibly shortage ot supplies will soon prevail in

respecl oi wheat and all other imported f Istuffs, it should
be of interest to consider the methods of using locally pro-
duced f IstuH's to the best advani _

Indian corn is not new to residents in the American

tropics, nor indeed to those of almost any part of the world,
but perhaps there is no locality where this cereal furnishes

the same variety in the foods of the people oi all classes as in

the United States.

In former days all com meal consisted of the entire com
grain- ground or crushed into a meal of varying degrees of

fineness. Later, the process of preparation was improved so

that the skiii or enveloping membrane of the grains was

removed, thus reducing the amount of crude fibre or bran in

the meal. Still more recently the process has been further

improved by the removal of the germ oi the seed, which con-

tains nearly all the fat or oil. This improvement has resulted

in the production of a corn meal which possesses much
better keeping qualities, since the fat has a tendency to

undergo chemical changes which cause the meal to become
rancid. The meal in which all or nearly all the bran and oil

are present is called old-process meal, and that from which
a large part of the bran and oil has been removed is known
as new-process meal.

Probably all the corn meal imported into the West Indies
is new process meal, while thai ground locally from locally

grown com is of the old process type, which is fully equal to

the imported meal when freshly ground from good corn, but

which, as is well known, does not keep fo anj length of time
without becoming rancid.

Everyone in the Wesl Indie- is familiar with the

ordinary COUS-COUS or fuiigee. The early settlers in America
Used corn in much the same way iii the preparation of their

corn meal mush or hasty pudding In Italy, polenta; in

Jamaica, 'Stamp and go': and in America, scrapple; are

similar dishes, with the additi >f fats and proteids which
make ration- with a better balanced nutritive ratio.

When cum meal isused to form a huge proportion of the

food "t a people it is generally combined with other things to

increase the amount of protein and fat. In the ordinary
course however, the use of corn might belargelj increased in

the West Indie- without in anj way upsetting the balance of

the nutritive ratio, since nearly all classes of the population
able toprovide themselves with the necessary amounts

proteids and fats to satisfy physiological requirements. The
foods which supply relatively large amounts of proteids are
meat- of all kind-, eggs, milk, and leguminous s Is such as

pea
- Fats are supplied in butter, lard, oil, pork,

and i' a considerable extent also, in good milk.

in cooking com meal in the mush or cous-cous form it

has i thai the best results are obtained by using
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the double boiler, but it is likely thai in tin \

this culinary itei aot in general use.

Before quoting recipes given in the bulletin >n which

these notes are based, it might be well ti>

i is cous .i- prepared in Barbado

CO! S-COI -

i !ornmeal
< (kras 8 to 10

Water
Sal!

2 pints
1 teas] nlul

The okras are cut in slices and partially i ked in the

water, to which the salt lias been addedj a part of the water

is poured oil' anil the meal is added to tl krasand thoroughly
stirred and boiled, the waterwhich i ed offbeing added

from time to time as needed. Boil for twenty minutes or

until the corn is thoroughly cooked.

The following are takenfrom Fanners' Bulletin No. 565,

quoted above:—
ORN M i: M. Mi -H.

1 cup corn meal

I teas] nful sail

3^ cups water or

1 cup- milk or milk

Put all the ingredients into a double boiler and

for four hours.

polent \.

This dish, which is common in Italy, differs little, exi

in name, from hasty pudding, though it is served in very
different ways. Sometimes cheese is added during the

ing. Polenta is often reheated either with tomato sauce or

a meat gravy left over from a meal, or with a meat gravy made
from a -null amount of meat boughl tor the purpose, or with

halt tomato sauce ami half meat gravy. In any case, the

dish is impr ived by sprinkling each layer of polenta with

cheese. When the polenta is to be reheated in gravy, it is

well to ml it into small pieces in order that the gravy may
.11 distributed through the dish.

-Mi ES FOE POLENT \' TOMATO 8AUCE

2 tables] fuls butter 1 cup thick strained tomato juice
J tablespoonfuls flour -alt ami pepper.

M.lt the butter; cook the flour thoroughly in it: add the

tomato juice and seasonings; ami cools until smooth, stirring

constantly.

- \\ in i:v >Ai CE.

Take 2 0Z. "I -alt pork, bacon or sausage. It' bacon

or pork is used, cut it into small pieces. Heat until crisp
but not burned. In the tat which dries out of the meat,

k a small amount of finely chopped onion ami red or

green pepper, being careful not to burn them. Add 1 cup
of thick tomato juice or a larger amount of uncooked juice,

ami cook the mixture until it is reduced to a smaller amount.

Season with salt. To this same capers, mushro S,
oi-

ly chopped pickle may lie added.

FRIED ( ORH mi w. mi -n.

The custom of packing hasty pudding in granite pans,

cutting it into slices, and frying it. is too common to .all

for special mention here. A less common method in this coun-

try [America |

i- that employed in Italy where polenta is usually

spread in thin layers on a board and cut into small blocks.

These blocks are egged and crumbled, and fried in deep fat.

Another method is to ini\ corn meal in three times its

volume of water ami t.. k it in water only long nough to

forma mush, ami o. complete the cooking by frying the

meal in buttei oi oilier fat. This i- not so stiff as ordinary

-in meal mush, and has I he ad - tnt tg

ashorter time foi pre] as the temperature
suitable for frying is far greater than that ol boiling water.

R0AS1 PORK OR FR IICKEN WITH CORN-MEAL Ml -II.

Blocks of fried corn-ineal mush are sometimes d

nil roast p..rk. ami are a com n accompaniment ol I

chicken, particularly in the Southern States. Tin-

is made by the usual method, i- cooled and cut in slices,

and fried a delicate brown either in a greased I

in deep fat.

R0 1ST PORK tt I I'll I: \ II II: PI DDING.

A di-h corresp ling to tin- Yorkshire pudding which is

frequently served with roast beef can bemad tl i

meal to serve with roast pork.

One-fourth cup corn meal One-half teaspoon -alt

1 cup milk .' eggs

Place the milk, com meal, ami sail in the h i
-f a

1. 1 ill. le boiler and cook them about ten minute-, or until the

meal has expanded to ton. i a homogeneous mixture. iitei

the mixture has i led, add the eggs well beaten. '

i le- tins thoroughly, allowing t.. each about 1 teaspoonful of

fat from tin- mast pork. Bake in a moderate oven, basting

asionally with the drippings of the pork.

CORN-MEAL Ml -II H II II MM l l

Corn-meal mush is often served with dried fruits, par-

ticularly with figs and dates. In preparing such fruit for

use with the mush, it is usually necessary to soften it. This

can easily lie accomplished by washing the fruit ami .

heating it in a slow oven. As a result of the heat, the

water remaining on the fruit is absorbed and the fruit

softened and also dried on the sulfa, i

CORN-MEAL Ml -II " I I II I KEESE.

for this dish, yellow com meal is usually used. For
a mush made with 1 cup of yellow corn meal the usual

allowance is one-half cup, or 2 ../.., of grated cheese.

There is, however, no limit to the amount of cheese which can

be added, and the addition of the cheese tends not only to

make a more highly nitrogenous and nourishing dish, but

also to make a dish which can be eaten without the addition

of butter or cream. Like the ordinary corn-meal mush, it is

often fried either in deep fat, after having been egged and

crumbled, or in a small amount of fat.

Other recipes for cooking corn meal in the form of

bread and cake will lie given ilia subsequent issue

Agricultural News.

Balata Market in 1914. Two very interesting
charts are published in the India Rubber Journal for

I ary 9,1915, showing the fluctuations in the prices of

\Y.--t India sheet and Venezuela block balata during 191-t.

Ill the case of West India sheet the highesl price wa- 2*. ] Id.

per lb. (c. i. f. London terms) in February. Fromthat date

the price dropped steadily down to 2s. 5<2. in -Inly.

Immediately after the outbreak of war, the value rose, but in

September there was a sudden drop to 2*. at the end .1

October, from which date there was a -light rise of about.

\d. per tb. until the end of the year. In r.-gard to Venezuela

block, price- remained more steady during the first half t

the year, though there was a sudden drop in Sep;.

The maximum and minimum prices were 2s. \\d. per B).

(February), and Is. Id. per lb. (September), respectively.
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Initialled Articles in the 'Agricultural News'

The desirability of initialling certain articles in

this journal has arisen principally in connexion with

the Insect and Fungus Notes, h has beei ticed from

time to time thai several ol the entomological and

mycological publications of both British and foreign

origin frequently disregard notes i mtaining original
observations of considerable biological

valu presumablj
because of the difficulty of including an unsigm d articli

in a scientific bibliographj c mtaining a lisl ol authors.

As will as this isoi is possibh another,

dependent on the fad tha anonyn
- technical notes

lack theneccssarj authoritativeness This circumstan

which has tended to limit the usefulness of the

Department's work, it is nov proposed to remedy.
Reference to thfi ll\ ?i India n E Vol. \ I,

Nil. 4. which deals with the history and organization
of the Imperial Department, will showthat, generally

speaking it has been the custom for the Entomologist
in prepare i lir Inject Notes in each issue, the Mycolo-

gist the Fungus Notes, and for the Scientific Assistant

to write the editorials and mosl ol bicles.

The Insect ami Fungus Notes will therefore be initialled

in future by the respective officers, and, in certain cases,

the editorials and other articles, at the discretion of the

Imperial Commissioner. External contributions will

be acknowledged in a preamble in the usual way.
This, and future issues of the Agricultural .V< ws,

will include under Editorial Notices, a list of the

official staff for the convenience ol readers abroad.

In concluding this notification i; ruaj be added
thai i\.i\ effort is made in the Agricultural News,
in insert informati if direct interest to the West
Indies and tin- Tropics generally. This policy can be

assisted 1 > \ readers, frbm whom communications con-

taining brief comments, information or suggestions
will be gladly received, and acknowledged in this

NOTES AND COMMENTS.

The editorial In tins number discusses the advant-

ages and disadvantages of establishing hedges and

mi West Indian estates.

Two important general artichjs appear in this issue

on sugar and the war and St. Vincent arrowroot, res-

pectively.

A \ei\ useful collection of advice and recipes in

i I tn

page 86.

,. _.,,,| in the cooking of Indian corn will be found on

Insect and Fungus Notes, which will be found on

90 and 94, respectively, dealt with Niget m pests

and citrus diseases in Florida.

\i tention ma> be call 'It" Students < 'orner in

this issue, which contains a useful list of books for the

iltnral student-

Forestry ill Southern Nigeria.

The Annual Report on the Forest Administration

o Southern Nigeria, 1-913, just received, deals with

the activities of thi Department in several direction*

In the section dealing with the regeneration of forests,

interesting notes are given in connexion with depart-
ntal plantations and the girth measuremi

trees. As in previous years, measurements were taken
of tin girths of various sample trees in one of the

reserves. While the average annual girth increment
of thi wild growing trees in the Mamu R - nol

very high, only a little .over 5\j-inch, the inci

the plantation trees in the OJokemeji Reserve is

remarkable, amounting to about :'• it on the
a\ erage. The foi th does nol seem to be
eh .ill \ stated. Ol mosl inten >l from th '\ Indian

aspi ct is thai pari of the reporl di il minor
s products. Much attention has been given to

the production oi r made
to continui the output of P bn The
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duel ion "i a suitable machine w ill make bh<

more successful. A table is given showing the value
of ili" principal forest prodm ts exported during
1912 L3. Tin palm kernel and oil trade is worth

nearly £4,000,000 annually. Other important pro-
ducts are fibn rubbi r gums and ivory. It is noted in

the report that 501t>. ofpal il seeds were sent to

British Guiana during the yeai here experiments are
I"

ing made n ith il il palm on plantation lim -

Stomata and Drought Resistance.

The Experiment Station Record, Vol. X.W.
No. 7, gives an abstract of a paper dealing with the

!

cs of variel ii s bi sugai*-eane
( West Indian Bulletin, Vol. Mil. \.i. |.). and follows

f interest to the W< -t [ndies on stomata
and drought resi e in maize i Indian corn). It is

stated that in the South African Journal of Sciena

(1913), N". 8, .i report appears on the study oi the

relationship between number ol stomata present and

power of drought resistance in Indian corn. The
stomata were found to be larger but less numerous on
the upper sides of the leaves. The author inclines to

the view that the drought-resisting capacity does not

bear anj close relation to number of stomata, but that

it is related to the presence of a peculiar structure on
the epidermis of the leaves, in the form of small special

groups or absorbing and storing cells, which arc to be
further m\ est ignited

Views of a somewhat analogous kind were put
forward in the second refei iven above, in regard
bo the sugar-cane. It was thought that the distribu-

tion of eertain varietii ould be limited to

te regions, were it not for the correlation between
leaf habit, motor cells, etc., and stomatal characteristics.

Barbados Sugar-canes in India.

In the Report on the Agricultural Department oi

Assam for theyear ending June 30, 1914, il is stated

imported varieties of sugar-caiie, viz., Striped
Mauritius, I'.. 376, and Ii. 147 have shown marked

superiority over the local varieties, both in yield and in

ity
of juice. Another Barbadian variety, B. 208,
ed to rank as one of the host in the future,

although it seem- to be very liable -to attacks ol the
b

A comparison of the returns from B. 147 and the

iety, made by < f the planters, gives the

following results per acre: Weight of cane: B. 147 =
4ii 846. tt Local variety 22. 140 It,. \V, ,.d,t oi juice:
B. 147 = 22,801 Hi. Local variety 10,6041b. Vakie of

produced from B.147 = 288 rupees, from
variei v I 25 rupei s

This i- a striking example ofthe value oi soi

• w varieties of cane v\ hich have b< en produc
Barbados, even uflSer verj differ nt conditions ol lit

.-ii i soil from their original place of production.

Publications of the Imperial Department of

Agriculture.

Cotton Cultiva n t hi W. si Indies i Pamphlet
No. 74). latch issued -

I mperial D nt oi

Agriculture, has n ceive'd not ice in recent issu
i

;. and the India Ftubbt r World, respectively. It

is stated in Nature: thi comprehensive account of Sea
Island cotton in i In West [ndies .... forms a very
trustworthy guide to those concerned in the West
Indian cotton industry ...the pamphlet ... is verj
well illustrated; the general information has been select-

ed with greal care, and the compilers are to be con-

gratulated on the preparation nl so useful a manual.'

The subject of Sea Island cotton is ofsome interest

to the rubber growers and manufacturers, in thai this
fibre is employed in the manufacture of certain rubber
articles, for example, pneumatic tyres, The h
Rubber World observes that, in view ofthe bacn

importance of cotton growing, this useful pamphlet
ha- been issued, and the information has been brought
up to date and numerous photogravure illustrations

included. The Pamphlet is also referred to as an

important publication for the textile industry, in 'Ihe

Board of Trade Journal.

Chemical Auditing versus Chemical Control.

It is interesting to note from the Hawaiian lette]

to the Louisiana Planter, February 13, 1915, that the
term 'auditing' chemist is to be emploj d in con-
nexion with a large group of sugar factories in Hawaii
as the official designation of their supervisin

Some years ago Dr. Francis Watts, duaang the
course of the negotiations for the erection of Gun-
thorpe's Sugar Factory in Antigua, made use of this

appellation, as a suitable descrii i oi a chemist to

be attached to such a factory, because it represented
the work which might be expected of him.

It has been usual hitherto to speak of chemical
control of a factory. This tennis rather misleading,
because the control of a factory, in the sense oi direction
is the business of the manager, not of the chemist. The
work of the chemist is much better described as audit.
His analysis ofthe products ofthe factory enables him
to check the returns, and so to be able either to state
that the working is .satisfactory, or to point out where
there is wastage, or to suggest where some improve-
ment may lie made SO as to secure better results.

An 'auditing chemist' ought therefore to be
a man with a wide knowledgeol nearly everj activity
connected with the production of sugar, for he may be
called upon to give advice on any thing which tends to

'

I in tonnage of cane or richness of juice.
Besidi From his analyses he ]^^ to check tin

efficiency ofthe mills, and all the process of manu-
facture. Perhaps therefore thi terra auditing chemists',
as the designation of cai n \ chemists, has com
to tak ; in the nomenclature of the
indusl
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INSECT NOTES.

AGRICULTURAL PESTS, NIGERIA.
II.

The following is a continuation of the abstract oi the

report on insect pests in Nigeria, Southern Provinces; the first

part appeared in the I ist iss f the Agricultural News.

. V0 coxa l\i Kl>.

The sinn of the cacao plant was attacked by the larvi I

the moth, Eulophonotus myrmeleon, Feld., the only repi

tative of the family Megalopygidae known to occur outside

the American hemisphere. This is the only cacao borer found.

It tunnels in the medium sized branches, rarely in the main

stem. The attacked branches drop their leaves and even

tually die.

The common method of dealing with this cacao 1 ir

is to cut off the <k'a<l and dying branches, and to leave them
cm tlic ground. This probably does not kill the borers

to accomplish this, the infested branches should be burned.

The boring larvae may be hilled in the branches in the

railv stages of the attack by probing the tunnels with a flexi-

ble wire, or by injecting carbon bisulphide into the tu

and plugging the opening with damp clay.

The hark sapper or rind hug (SaMbergella theohr

Dist.) has occurred in certain districts as a serious pest, and in

others in small numbers.

The scale insects attacking cacao in Southern Nig
are not serious pests. They include one or more species <\

Dactylopius, Stictocoecut ajiisteadi, Newst., and Stict

dimorpkus, Newst. The latter is a recognized pest of pigeon

peas and probably invades the cacao to a slight extent

that plant, which is commonly osed as a shade plant. In

addition to these is a species of [cerya, which was c mon
on pigeon peas, and also occasionally found on cacao.

The species oi Dactylopius are common]} held in c]

in Nigeria by the larvae of a Lycaenid butterfly (Spalgis

lemolea, II. H. Druce). On small plants the Dactylopius
scale i- treated also by being brushed over with kei

emulsion.

The cacao pods were attacked by only a few insei

and very little damage was done by them.

Termites are numerous, eating awaythe dead wood ofca<

trees. Thej were not found eating away living wood, hut i;

is 1 ikil \ that as the dead w 1 i- eaten the live wood dies faster,

and thus their action hastens decay. Dead plants on native

farms are not often removed until they bee infested with

termites, and frequently no other cause was to be seen to

account toi the death of the tree; hut it is stated that these

insects follow clos i fungus attacks, and perhaps trees

dying from fungus diseases are attacked bj termites, and
their death hastened.

The termites were successfully combated by the use ol

•Universal Ant Destroyer' a machine by means of which

sulphurous and arsenical vapours, with a mixture ol carbon

monoxide and dioxide, are pumped into the termitarium.

(An account of this machine was given in the Aiinrtiiinr.il

News, Vol. XI, p. 122.)

The leal eating pests attacking maize are not num. ro

the most important being lepidopterous larvae. The life-

history of one of these lepidopterous insects (Prodenia
litura, F.), was worked out. The female parent moth

deposits her eggs en masse on the underside of thi

leaves, protecting and concealing them with hairs and scales

from her ibdonu n. The larvae hatch in about three days and

attain full growth in about three and a half to four weeks.

The pupa stage lasts about eight days. When the larvae

1
1 o .ut two-thirds grown they conceal themselves in the

hi art ..t the plant, and it is at this time thai greatest dam _

is done, for the) eat off the young undeveloped leaves and

destroy thi growing shoot.

The I aunon trythrocephalus, Q\i\.) damaged

young maize plants by boring into the baseol the leaves, and

jrega - I
e in aumbi 1 5. Thi se insects breed on

the plants, the parent female often being found 1 ling 1

a batch of ten to fifteen eggs, or a familj ol young.

Thi larvae of at least two moths were found on leaves

of corn, but not in abunda 01 doing much damage. The

cati cpillars ol two moths ..t the familj Lymantriidae attacked

the silks, eating them away flush with the tip of the husk.

If this happened before pollination took place the ear could

not develop.

The pests which attack the stem and the ear of the

are more numerous and more important. There are th

species of moth, the larvae oi which are borers in the steins

and ears. These ire Sew ' calamistis, limp., Eldana

saccharina, Walk., and Busseola f'usca, limp. The effect

produced by these borers varied with the age of the plant.

Young plants withered and sometimes died; older
p]

survived, but showed the effectsof the attack by their stu 1
1

growth and withered appearance, and by the Failure of the

ears to develop properly.

When plant- bearing are attacked, these seem to

be preferred to the stem, but the method of attack varies

with each insect. The larva- - Si nuia usually feed in the

cob, not as a rule touching the kernels of grain. The larvae

of Eldana, on the other hand, prefer the kernel-, through which

they tunnel in all direction-, pupating when full grown in

a white silken coi n, either among the kernels or in the

husk.

The two common species, Sesamia and Eldana. are

larasitized by a Tachinid tly.
which in its turn i- attacked by

hymenopterous parasite.

The larvae of these two species have been found ill

stalks of Com plants that have been left standing after the

have been removed, these stalks thus providing g 1 breeding
s for the pest. The larvae of Sesamia and Kladana have

[so been found breeding in the stems ol a car-
gi ;--,

which is abund nit in the [badan district.

Another caterpillar^ a bright pink larva of a Noctuid

moth, feeds on the silk of the ear inside the husk. When
ii

- attack occurs before the grains are fertilized the

ear, of course, does not develop; but when, as often happens,

the injury takes place after pollination, no serious harm is

done.

Toward the end of the maize season another caterpillar

test, the larvae of the Pyralid moth (Mussidia nigrivenella,

Hag.), was found in the almost ripe ears. This is important
since this insect is one oi the chief pests attacking stored

grain, {he firsl infection taking place in the field, and subse-

pi. nt generations developing in the -tore.

The experiments as to the control of the borers in corn

given results which indicate that the burial of all stalks

and other corn refuse immediately after gathering the e irs is

quite satisfactory. The formation of a compost heap of the

is equallj effective.

The pests which attack stored grain arc of much the

same kind as ii other parts of the world, and indeed many -if

species ire the same: Calandra oryzae, Tribolium

futum, TenelnrioiAex mauritanicm, and anothei -mall brown
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beetle, and the moths, Munidi and Ephestm
cautella occurred in abundance,

-

attacking corn soon

aftei il was stored. Tin larva' ol the weevil, Calandra

oryzae, were attacked bj a hymeinopterous parasite

{Meraporut sp.

h was found thai these insects infesl the grain in the

field; that Calandra has not thi power to penetrate the husk,
but gains admission to the _ ther through the tip of

the ear or through holes in the hi sk made by borers; and
that Trilobium is able to make its ivaj through the husk to

i thi grain. A few experiments were made in an effort to

fini materia] proof against Calandra and

Trilobium. It was found that while the former cannot

pet
i arse drill, the latter has qo difficulty in doing

Carbon bisulphide, used at the rate of 5 lb. per 1,000
cubic feet of space, app I give g I results In the

fumigation of the stored grain, but reinfestation resulted from

imp rfect construction of the bins. Carbon dioxide also

gave good results as a fumigant for stored maize.

M l-i ELI IXEOUS.

Kola. The young shoots oi kola were attacked by
a Delphacid leaf hopper (Pundaluoya timplicia, Dist.). The}
were treated by brushing with a week kerosene emulsion.

Tin Adoretus beetle which attacked young cacao plants in

the nursery attacked kola in the same way, and the grass

hoppers attacked the leaves. The} were controlled by the

usual stomach poisons. Kola nuts on the tree and in storage
\ ttacked by two weevils: Paremydica insperata, Fst.,

and Jialanogastris kolae. Desbe. These were parasitized by
an [clmeumonid.

Coffee. Only one leaf eater of importance occurred on
This was the caterpillar of the ninth Metadrepana

glauca, Hmp. The coreid bug (Riptortus tenuicornis, Dall.),

previously recorded as a pest i t this crop, was nol abundant.
insects occurred but not in great numbers.

Rubber. Para rubber was attacked by the grasshopper
already mentioned, which ate the leaves, and by the large

cricket, Brachytrypes membranaceus, Drury, which attacked

the runts. This latter was held in 'heck by a fossorial wasp
(Chlorion xanthoceros, Illig.. var. instabilis, Sin.). Funtumia
elastica was more subject t" si tacks, the leaves bein^

by the larvae of two Lepidopterous insects, Nepheh sp.,

a Sphingid moth, and Glyphodes ocellata, Hmp., a Pyralid
leaf roller, and the trees wen attacked at the base of the

3 by a borer, probably the larva of a beetle. Funtumia

pods \\ hen <>["-n were found toe intain a variety of insect pests.
<;,-, mi, I Nuti were atta ted by a leaf-eating caterpillar,

ifetisa sierricola, and a scale insect, Ceronema a/ricana.

am grown for green dressings were attacked by three

les: Lagria villosa, I... /.. idipennis, and Oot/teca

mutabilis. They were conti lied by collecting with light
ni ts in the hands ..I small boys.

Pigeon pea is not o e importance in Nigeria,
i

ing used for shade in yo a mtations "I' cacao. On
account of its possible utilit od crop, however, it has

kept under observation, md the insect pests attack-

it have been noted. Several scale insects, several

ating larvae, and a frogh ippei
are recorded a- attacking

thi- plant.

Oil palms, which had b bedbyfire, were attacked

by tin weevil Calandra ory

Street potatoes were ,<f
I

>}
the larvae of the sweet

potato hawk moth (//>• lata). The stored potatoes
Were attacked by weevils '

i •unneus and C. puncticollis.

II. A. B.

THE FLORA OF THE AZORES.
Man\ West Imliah- ha ion to visil the

Azores. In m.u of tl raphicall} transitional
nature of the plants i thosi islands compan d with
the characteristic

3pi
i ies ol Tropical America and

Northern Europe, and considering the Azores, like mosl
of the West [ndies are mounti us islands, the follow-

ing .simmi.in (taken from the Kew Hulletiv <>/

Miscellaneous Information, NTo. 9 of 1914) maj bi

found of interest:

The author endear to describe brieflj some ol

most conspicuous feature, of the nat egel ition ol

Azores as illustrated on the mountain of Pico. In so doing,
he directs attention mainly to the vertical distribution of
the plants.

^fter pointin for purposes of comparison with
Madeira and the Canaries the Azores should be regarded
presenting conditions For forest growth up to levels ol

3,000 to 1,000 feet (p. 307), he givi
- the zones ol vegeta

(p. 308), (1) the Kaya [Myriea faya] zone, up to 2,000 or

2,500 feet; (2) the Juniper and Daphne zone, 2,000 1, 500 feet;
(3) the Calluna, Menziesia and Thymus zone, 5,000 feet to
the summit: (4) the Upland moors, 2,000 1,(100 I'eet.

A reference to the climatic conditions (p. 309) is

followed by a general account of the native vegetati
' the

mountain (pp. 309 15). Beginning with that ..|

summit and of the higher levels (p. 310), he then descri
in their order the plants of the upper w Is or Junipei and
Daphne zone (p. 311), of the lower w Is or Faya zone

(p. 313), and of the Upland moors (p. 313).

After alluding to the relatively small number of indi-

genous plant- as compared with introduced plants (p. 315),
the composition of the forest of evergreens that clothed the
island- at the time of their discovery is discussed (p. 316),
and the early writer.- are quoted in support of the view that
the trees of the original woods were of far greater size than
at present. It is then shown that although in the existing
woods the trees are of -mall size on account of the persistent
agency of the wood' utter, they attain respectable dimensions
when allowed to grow undisturbed (p. Ml 7).

With regard to the general affinities of the Azorean flora
it is remarked that, whilst the plants of the upland i is are
in the mass European 3pecies that do not occur either in

Madeira or in the Canaries, most of the characteristic trees
and shrubs of the woods are non-European and either exist in
the other two groups or are represented there by closely
related species (p. Ml 7). It is suggested, in passing, that
the European element in the woods was mainly derived by
wa} oi the Atlas Mountains (p. MIS). The woods of the

Azores, a- regard- then component live- and shrubs, are to

be compared with the 'laurel belt' that forms the middle
zone of vegetation on the -lope- of Teneritl'e. The lower
African zone and the higher region of pine- as displayed on
that mountain are n< t to lie found in the Azores, t Well

absence ben,- due to lack of the requisite climatic conditions
in the first case, and to want of suitable soil conditi
the high levels of Pico in the secohdease (p. 319).

Finally, it is shown that the marked endemisin of the
Can i Madeiran floras is but -lightly displayed in
'hat oi i

1
' Azores. The revolutions in plant life which are

suggested by the presence ill the other two groups of

representatives oi genera, now exclusive!} American, cannot be

predicated foi the Azores. On the contrary, the Azorean
plantSSUpply us with a -ton of today for the upland moor

od.
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GLEANINGS.

According' to Thi Board oj Tradi Journal for Januarj

28, 1915, the attempts made in Tunis during 1913 to produce
cotton did not yield any satisfactory results. The year 19] I

has been even Less encouraging. The limiting factor appears
drought.

The cultivation of tea is in an ezperi nta] stage, or is

not being actively exploited in the following countries:

Uganda and Nigeria, Siam and the Straits Settlements,
Brazil and Peru, Mauritius, the Azores, Fiji [sles, South

Carolina, and Natal. (The Planter's Chronicle of Southern

India. December 10, 1914.)

Sunn hemp fibre (Crotolaria juncea) is dealt within an

article in the Wealth »J India for December 1914. It is

used in tlit- inmiilartnrr.il' ropes, fishing nets, saddles for

pack horses, hosepipes, etc. Sunn hemp has considerable

tensile strength, and like European hemp, its tendency to

rut under water seems to be very slight.

The pruning of tiers i-, discussed in the Planters'

Chronith of Southern India (November 7, 1914). It is

pointed out that bad and useless wood must be removed

bi fore the bushes ran benefit fully from intensive treatment

of the soil. The article in question contains a considerable

amount of practical information, which should lie useful to

i hose interested in tliis crop.

The Castor "il plant, according to the Journal oj the

Eoyal Horticultural Society (November 1914), should prove

extremely useful as a detective of ethylene in laboratories,

green houses md r ns where coal gas is burnt. A very
small amount, OOOOl per erut. of ethylene produced a definite

response, and 1 part per million produced drooping of

petioles or folding dow n of laminas.

The St. Vincent Agricultural Department is prepared
to distribute disinfected cuttings of the besl varieties of

sugar-cane at 6rf. per 100. The following kinds are included

in the li-t published in the St. Vincent Government Ga ette:

B. 208, B. 1753, D. 95, B. 6450, Sealy Seedling, B. 1596.

It will be noticed that all these are very well known varie-

ties, both in Barbados and the I ward islands.

The summary of results of the soil investigation work in

Assam, for the year 1913 I I. is given in the Annual Report
on the Agricultural Experiments and Demonstn

Experiment Fi i
i mi time have shown that in order to grovi

ordinary crops a preliminary dressing of lime i ubsi

lutely e ential [t is hoped that in future years e light
will be thrown on the problem of the right quantitj to apply.

The Agricultural Supei . Si L ia, reporte as

follows on the condition of the staple crops in December 1'.' 1 I.

The cacao crop was heavy and early; the reaping of

had begun on the large estates; the lime crop was slackening.
The rainfall at the Botanic Station during December was

10:87 or hi it 1 ii tnion -
2 I In

It is stated in the Journal Agricultun ol New
Zealand for November 20, 1914, that the Phormium fibre

industrj is feeling the effects of the war, probably more

seriously than anj other branch oi production in thatcountry.

During the quartet ended Septi mber 191 I. only I 1,899 bales

of hemp were milled, as against 28,65] hales in the corre&.

ponding quarter of last year. However, the hemp has been

of .' bettt r quality during the past sis months.

The yield of pigeon peas obtained at Salisbury in

Rhodesia was al the rate of 1,350 B>. of seed per acre. The
stalks of pigeon peas are largely used as fodder, and it has

hern suggested that a mixture ol p i
and Napier's fodder

would provide an excellent green pasture mixture, the

Napier's fodder being cut for ensilage. The admixture of

orage crops, so common in I tlture, is worth

more attention in the Tropics, particularly combination

between the graminaceous and leguminous crops.

Useful bulletins are being issued by the Agricultural

Department of the Southern Provinc Nigeria, A. copy has

recently been received of Bulletin No. 2 Myology. Part 1,

entitled Fungus Diseases of Plants and Their Treatment.

The subject-matter is well written, and deals in a general

way with the prevention of plant diseases. It is proposed
to follow up the present publication with a series of papers
on special diseases of different crops. The next of the

series will deal with root disease of Para rubbei and

Agricultural education in the primary schools of Grenada
is reported on Iii the < ,'i it'trnmt nt f/nj'/i for Januarj I. 1915.

Five schools offered this subject, but only three of them

possessed gardens. It is important to note that four of the

five teachers who ottered this subject had gone through at

least one full course of lectures under the .inspires of the

Imperial Department of Agriculture. The usual com

elementary instruction in plant life, with its application
local conditions was done satisfactot ily, An Assistant Inspector
of Schools arrived from England last March. In view of the

fact that this officer has science qualifications, it is likely that,

the study and teaching of agriculture will be advanced iii the

( Irenada elementary schools.

The Egyptian Ministry of Agriculture has forwarded I i

this Office a copj of Circular No. 60, dealing with the pre-

vention of the re-infection of fumigated citrus trees in that

country. It is pointed out thai re-infecti tomes, to a

very great extent, from scale insects left on dead I

fruit lying on the ground near by the trees. Two imp
rules are deduced (1) orange trees should have all theit

lower bra runed off, and hould have bared trunks for

the iii-' "'" ot 60 ' errtimel n above thi I 1 2) it.

is absolutely necessary to keep thi -round near by the

free from .had leaves and fallen fruit. The interlacing
of branch hould be prevented also byjudicious pruning.
The above instructions apply to a larj I to West
Indian conditions.
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STUDENTS' CORNER.

REVISED COURSES OF READING.
The Circular issued in February 1910 on Courses of

Reading and Examinations in Practical Agriculture under

the Imperial Department "I Agriculture for the West Endies

lias aow been revised in regard to m for

the students' guidance. The syllabus of examinations has uol

been altered, with the exception thai coco-nuts has been

included as an optional crop subject. The following is the

revised general lisl of l k- recommei ded for use in connexion

with these courses. It is nol expei ed th tudent

should procure all the books listed. A careful choice should

be made of those books likely to 1 f greatest value to the

individual students. In making tin-, choice, the assistance of

the officers of the Local Departmet riculture should

mght.

1

! i \ ee m. Agrh i i. ii ral Science

'Bacteria in Relation to Country Life', by Lipman,
published by Macmillan.

'Catechism of Agricultural Chemistry', by Johnson, pub
lished by Blackwood <&Sons, Is.

'Chemistry of the Garden', bj II. H. Cousins, published

by Macmillan, I s.

'Elementary Tropica] Agriculture', by Johnson, published

by J. Murray.
'Kir nts ol Agriculture', by \V. Freeman, published by

J. Murray, 2s. Sd.

'F ling of Crops and Stork', b\ \. 1). Hall, published

by J. Murray, 5s.

'Fertilizers and Manures', by A. D. Hall, published by
John Murray, 5s.

'Nature Teaching', by Francis Watts, published by the

Imperial Department of Agriculture, West Indies, 2s. Gd.

'Physics of Agriculture', by King.

Principles of Plant Culture', by Goff, published by the

Author.

'Soils', by Fletcher.

'Southern Agriculture,' bj I.

Sugar.

'Sugar and the Sugar-cane', bj Noel beerr, published by
N. Rodger, Altrinthara, Manchester, Is.

'Introductory Manual for Sugar Growers', by I',

(out of print).

'The Cane Sugar Factor} . bj
:

I. Scard, published by
the Wesl India « lommittee, I

'Lectures to Sugar Planters', published by the Imperial

Department ol Agriculture, Wesl Indies, Is.

'Cane Sugar and its Manufacture', l>y Prinsen Geerligs,

published by Norman Rodger.

(

'

'I i.0.

'Cocoa', bj van Ball, published by Macmillan, lis.

'Cacao', by J. H. Hart, published by Davidson & Todd,
Trinidad.

'Cacao, its Botany, Cultivation,'Chemistry and Diseases',

by Herbert Wright, published by Ferguson, Columbo <v

London, 7s. 6d.

'The Fermentation ol Cacao', edited by Hamel Smith.

1! \N \N.\>.

C m rs.

'The C > nuts', by |-:. p, Copeland, pul h i by
illan, 10s.

!'• SIPHLETS I »EALINi WJ in \r..>\ i ^ ,
|

I [SSI ED B} mi: LMPER1 M. ore \ i.-r\i i ST OF AGRICULTl RE.)

x -
(17; Get eral T ient oi Fung id Pest

'

id.

„ (43) ( d and i
1 on Weaf

Indian Plantations. Prii

No. (54) Fungus D is of I I Sat
< lacao < brchids. Pi to Id.

\o. (58) Cnsect Pests of Cacao. Price I A

., (60) ( lotton < tins. How to erect and v orli them.
l ici I (/.

No. (61) The I

drafting of Cacao. Pric I

,, (65) Hints on Scl I Gardens. Fourth Edition.

„ (69) Hints to Settlers in St. Lucia. Price Gd.

.. (70)
• loco nut < Cultivation in the West I

Price 6^.

No. (71) Insect Pests of the Lesser Antilles. Price Is. 3d
,, (72) Lime Cultivation in the West [ndie

.. (73) Root Borers and other Grubs in West Indian
Soils Price Gd.

No, (71) Cotton Cultivation in the West Indies.

Price 9d.

No. (75) [nsect Pests oi Sugar-cane in Antic i

St. Kitts. Price Gd.

No. (76) Indian Corn. Price id.

West Indian Bulletin Refereb

The Scaral of the Sweet Potato, Vol. X, p. l
v
o.

Root Disease of the Sugar-cane. Vol. IX, p. 08.

Agrh i i-ii r u. News.

Articles on the Life-history of the Fungi, Vol Vll!
Nos. 190, and 192.

notice to final STi dents. -In the Agricultural Neivs,
Vol XI, Nos. 271, 273 and 274, Students' Corner consists of

specially prepared notes on the references in the publications
of the Imperial Department to estate management, embrac-

ing such subjects as agricultural labour, machinery, building
construction, surveying, co-operation, law, etc. These notes
should be carefully perused and brought up to date by
referring to the indexes of the West Indian Bulletin,
Vol. XII, and the Argicultural News, Vols. XII and XIII,
together with the table ol contents in the recently publish,.,!

pamphlets and annual reports.

"is. Gd.

The Banana', by W. Fawcett, published by Duckworth,

An intei ote on fuel consumption of gasolene
engines per horse power appears in the 1913 repot
Director of the Agricultural Experiment Station of the

University of Wisconsin. The sizes of the farm engines
commonly used range from I to 10 horse power. It i- i

proved that a much -mailer engine is purchased than is

necessary for s, ,me of the work to be done, with the idea that
the smaller engines will be more economical for the usual
small load. To determine the economy oi engines of various
sizes under different loads, a series of tests was made with
farm engines of from 3 to 6 h.p. It was found that the

larger engines were just as economical in the use of fuel, on
a small load, as are the smaller engines when carrying hhe
same load,

—an exceedingly important fad to beat :

i id

when selecting an engine.
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FUNGUS NOTES.

INVESTIGATION OF CITRUS DISEASES

IN FLORIDA.

Mycological investigations in Florida during I'.MI were

described in the Agri ultural Newt, Vol. XII, p. 398. The

present article, based on the Report of the Agricultural

Experiment Station, for the year ending June 30, 1913,

reviews a continuation of the work previously recorded.

Hitherto in Florida, the work of principal interest to

i West [ndies has been the campaign against the Citrus

white i1\ let ritri), bj spraying with the spores of

entomogenous fungi parallel with the campaign against the

froghopper in Trinidad. This work h..- been continued in

Florida with interesting results, which will be given later in

this article. As well as this work just mentioned, the reporl

under review refers to several new lines of investigation.

The first one deals with the control of die-back by Bordeaux

mixture

Die-back oi Citrus trees is a malady supposed to be due

to physiological causes. The reason for testing the effect

of Bordeaux depended on the circumstance that there is

evidence from practice and experiment, that this spray has

a stimulating effect on plant tissue* The tree, were sprayed

thoroughly with Bordeaux of 5:5:50 strength, twice during

the spring of 1912. Within ten days after spraying with

Bordeaux mixture, the trees wen' sprayed thoroughly with an

ecticide in order to control the scale insects, which

experience has taught will greatly increase in numbers

alter the use of copper sprays on account of the killing

of the entomogenous fungi, which hold the scale insects

in control. On the whole, the treatment was found to be

effective: Bordeaux mixture appears to be a useful spraj

for the control of die Lack: but its benefits were some

what hidden by a decrease of the disease due to natural

causes. The effect of the insecticide used after the Bordeaux

is marked by the lack oi anj great increase of scale over that

existing before the experiment was started.

Turning to another section of the report, we find an

mtol hi interesting piece ot vyprkon the gumming of

Citrus produced bj chemicals. It is worthy of observation

that in the die-back investigation, the stimulating effect of

poisons in -small doses was the lerlying principle; in the

e of the effect of chemicals on gumming, it is the morbid

effect of poisons that is taken into account. To continue,

scune twentj eight different organic and inorganic chemicals

were placed beneath the bark, oi in holes in the trunk, or

were painted on the surface of the bark. The production of

gum was coincident with the injury caused bj the

chemical. The most copious production of gum was caused

bj copper sulphi
1 the other salts of the hea^ \ metals

interesting in view of the beneficial effects of copper in

the form oi Bordeaux mixture and the injury extended

lr the point ol it ertion in the bud or stock, to the upper
branches. The injurj caused by the other compounds was

confined to the regi f insertion. The amount oi gum
formed in this case was small im production wa

ociated with the pla bet al injury. En all ca

the gum Was of th' l "' 1 '-

i ..,,,,_ now to the campai ;ainst Citrus '•

(see Agricultural Ntws, Vol. \ll, p. 398) tic general results

,.,i undei review were about tic -aim as

repi
1 9 1 2. It ha i

furl her esl ver,

thai moist wi ditions markedly increase the efficit

of the MicrOCera fungUft On tilt -Una hand, mere wetting

of the leaves with water free from spores had no effeel on

the increase oi Microcera. Tic- following summary of th

investigation is reproduced from the reporl in full:—
'1. Natural mortalitj of white fly is caused mostlj bj

Microcera ( Fusai iura > as show n bj :

'(a) The bodies of.98 per cent, of such natural mortal

ity victims, or pieces thereof, yielded Microcera when grown
in suitable culture media: 28 per cent, being pure colonies ot

Microcera.

•iin No other fungus was obtained even hall

frequently.

'(c) Except in very unfavourable weather, spraying
with a suspensi f the spores ol Me n cera caused a marked

rise in the natural mortality. Microcera could always be

recovered from these dead I u vae.

'(d) Spraying or dipping with a suspension ol spon
from a pure culture on sweet potato caused fully as marked

an effect as similar Spraying, or dippings in a suspension "I

victims of natural mortality.

\e) The period between spraying or dipping and the

appearance ol the marked increase in dead larvae corresponds

closely with the tine- required for Microcera to develop in

artificial medi i.

'2. It is possible, by spraying with Microcera, toinci

natural mortality among white
fly, but such increase is only

temporary .

:; Microcera grow, best 'luring periods ol high humid-

it\ but not too high temperature.
•1. It is not as thorough in its work as the brown fungus

or even the led Aschersonia; that is, it is less virulent.

•o. It acts much more quickly than either of the others

'6. It is so universally present in groves that spraying
it alone into tree, is not as important lor the grower as it is

to spray the red, and especially tic- brown fungi. NYvertlm

less, in spraying either the red or the brown fungus, it is an

excellent idea to add Microcera.

'7. For spraying purposes artificial cultures of Micro

on sweet potatoes are to be preferred to th.' victim, of natural

mortality, because a much larger number ot spores gel in sus-

pension from artificial culture.'

The last invi stigation
of interest to the West ludie., des

cribed in this report, i^ that dealing with Melanose, a malady
which affects the leaves, stem,, ami fruit, of nearly all

varieties of citrus. It is caused bj Phomopsis citri, Fawcett,

and occur, in tic \\ est Indies. The results obtained as to the

effeel oi fungicides in preventing Melanose infection are of

some considerable importance. The following fungicides v

used: (1) lime-sulphur, ("_') Bordeaux mixture. (.'!) amino
in... ..! solution of copper carbonate. The first seemed

to prevent infection completely, but caused more or less

injury to the foliage by burning or scalding the edges
of th.' leaves, or by producing yellowish blotches or

spots on tic surface. While Bordeaux mixture did not

entirel) prevent infection, th.- amount ot spotting was s.

small as to be eon, id. -red negligible
\'" injury to the

foliage resulted from the use ol Bordeaux mixture. In the

i
i
- of the third fungicide there was some infection, but not

enough to be worth considering from a practical point of view

In one of the experiments with ammoniacal copper carbonati

there resulted ..

sligln burning ot the foliag

[n Concluding this review, attention may be called t.

an .. .in in the Reporl i lial scab ol .an us becami

increasingly troublesome during the year. The disease hen

referred to wa, .fail. tie,, the new canker.

w. \
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proceeding of the third interna
tiona i. congress of troph '.i l aorit 'ul cure.
John /lull Sons and Danielsson, Ltd. London 1914. Pi

10s. net.

This publication contains abstracts supplied bj authors

of the papers which were read at the I ongress held in London
last June. Reports of the discussions are also included, it is

unnecessary to describe the contents more fully in this d itice,

since a large number of the abstracts have already appeared
in the Agricultural News. Those int. rested gi nerally in tropi-
cal agriculture, and particularly those desiring information on

international progress concerning any particular crop, are

strongly advised to procuri i pi oi these Proceedings. It

is underst I that a complete collection of the papers,
in extenso, is soon to appear.

TIMBERS OF BRITISH GUIANA. By Herbert

Stone and W. G. Freeman, B.Sc. Published by the

Government oj British Guiana. 1914. Price 5s. net.

This book consists of a technical report upon the

collection of British Guiana woods, made by the Hon. A. G.

Bell, for sometime Colonial Civil Engineer. The speciesfrom
which many ofthe samples were obtained have not insome cases

been identified owing to the difficulty of obtaining flowers. It

might besuggested; too, that even when flowers of trees can be

obtained, thej are generally small and fragile, so as to make

preservation, particularly under forest conditions, a matter of

difficulty. Bach description is divided into first, physical and
economic characters including uses, qualities, etc., and second-

ly, anatomical characters. It would seem that the authors

consider that a large number of the .voods possess little econo-

mic value outside British Guiana. In putting forward this

view, they will no doubt have borne in mind that many of

their specimens were obtained from trees which had not

attained a state of maturity. The book is essentially one for

reference, and perusal of the volume inclines one to the view

that the report will be found verj useful for the purpose of

enabling the student to recognize any one of the woods des-

cribed, even though it may not afford him enough information

to obtain the botanical name of the tree which produced it.

It occurs to US that similar reports would he useful in regard
to Dominica and British Honduras

TRANSPIRATION AND THE ASCENT OF SAP
IN PLANTS. By Henry 11.1 tixon, Sc.D., F.R.S., Macr.iiltan

& Co., Ltd., London, 191 1. Price 5s.

A .short account of a notice of this hook in Nature

appeared in a recent number of the Agricultural News, it

is now} intended to supplement this reference with a short

review of the hook itself. The volume under consideration is

one of Macmillan's Science Monographs, of which The Cott

Plant in Egypt (reviewed in these pages) is one of the

companion volumes. The subject dealt with in the present

treatise involves a problem of old standing. Several theories

have been advanced with aview to explaining the ascent ol

sap in high trees,

sufficient^ adequate This, the author shows, applies

especially to the so-called vital theories. Thi

ew i I lhapter I V, in whii h is

expounded the author's tl
j (first published about 1894) ol

cohesion as a can.-
ip mot accurately, a c lit ion

of the ascent of sap. Tins chapb ci does,

pre\ ious by pothi Che

of water on which tl besfo'n theory is based is explained

by means of a simple ex
pi tment, which shows that wa

a . I tube from which air has been expelled, will n

suspended in the longer limb again I gravity. It is

shown in this way that the lower pari of the wa

the longer limb of th transmits a stress through the

upper part ol the glass, equivalent to its gravitational pull.

In this way the authi es thai the water in the con-

ducting tracks of high trees hangs there by virtue ol coh

jusl in the same way as the watei bangs in the experiment,
w nli the . I tube just di b d This rem Blackmail's

expression that transpiration is 'thi
; up ol ro]

water.'

Information in the Look, hitherto unpublished in the

author's previous papers, seems principally to be that which

explains why empty vessels in the stems do not ini

cohesion.

A large amount of data is given in the book i

ing the tensile strength of sap, the osmotic pressure of the

leaf, and theruio elect ric eryosi pj
W.L'.I).

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

Mr. J. R. Jackson LL.S., lias forwarded the follow-

ing report on the London drug and spice markets for

the month of January :

-

GINGER, S I TW BGS, \M> M Mi;.

In the matter of ginger there is nothing to report,

except to say that business has been of a normal charac

ter. Xutmegsand mace were in good supply at the auction on

January 20, when l~><> packages of the former from the

West Indies were offered and sold at the following rates: 58 S, at

Is. Id.; 63's to 72's, 5|d. to 9tf.; 74's to 86's, 4JaT. to 7-/.: 86's

to 97's, i,
;

.(. to 6d; UO'sto I20's, \\d. to Ifd.; and I34's to

1 I I's. .'i.'.ii. to i\d.: 99 pai kages ol Eastern were also brough
forward and partly sold, 65's fetching 9d.; 88's, \\d. ; and I His

to L'25's, Id!, to i\d. At the same auction 80 packages of

West, Indian mace and II package, of Eastern were also

offered, and sold, the f iei fetching Is. to Is. \0d. per lb., and

the latter Is. to Is. Id.

CITRIC ACID, LIME OIL, LIME \M> KOLA.

At the beginning of the month citric acid was quoted
at from 2s. 6d. to 2s. <>}.d. per lb., but a fortnight later it was

slightly firmer, which position it retained to the end of the

month. In the eail. pa ith, West Indian distilled

lime oil realized from 2s. lOJd. to 3s. per lb., and for c

bright hand pressed Dominica, 8s. 6d. was asked. At the close

of the month fair West Indian distilled was offered at 2s. o</.,

and hand pressed, for which there has been but little demand,
at 7s. Gd. Lime juice throughout the month has remained at

2s. 9d. for fair pale. Kola nuts have been in good supply,
as many as 172 pai i I ing offered at auction on the 13th,
but 11 only were sold, 2fd. per lb. being the price asked for

medium Jamaica.
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MARKET REPORTS.

Loudon.—The Wesi I n i., \ Committee Cieculae,

February 23,

« BOOT 2d to U''.

Balata Sheet, 2 SJ; block, 1 11 per ft.

Beeswax—Su quotations.
Cacao -Trinidad, 80/- to 33 per out.; Grenada, 7-". b

78 6 . Jamaic
i,
no quotations.

be Jamaica, |Uotal mns.
< w -i [ndian, £27 to £27 10«. per ton.
'

i 0! Fully Fine no quotations; Floridas, no quota-
tions: Wesl [ndian Sen [sland, 1 2d.

i ir No quotations.
Fustic—No quotations.
Ginger—Quiet,
Isinglass—No quotal ions.

Hi INKY—No 1

1
11(. I aliolls.

Lime Juice—Raw, 2/4 to 2/0; concentrated, £21; Otti

limes (hand-pressed), no quotations.
Logwood— No quotations
Mai e- 8d. to 2/lld.
Nl TMEliS- 4]rf. tO 5§rf.

Piii i sto Quiet.
Ri bbeb Para, fine haul, 2/6; fine soft, 2/3; Castilloa,

1 11.

Rum Jamaica, 2/3 to 2/(>

oJ

New York.— Messrs. Gili.i--.-i-ik linos., & Co.. July 24,

1914.

( i io—Caracas, llic. to IlV.; Grenada, lie. to lite:

Trinidad, lljc. to ll|c; Jamaica, 10c. to lie.

Co<" m ts Jamaicaand Trinidad, selects 82000to 821ihi :

culls, no quotal ion

( fee Jamaica, 9 • to 13 . per ft.

Ginger—Tic to 10c. per ft.

Goai Skins Jamaica, 4iic; Antigua and Barbados, 43c. to

4<n-. ; St. Thomas and St. Kills, 40c. to 43c. per ft.

Guaj-i Ki.i n Jamaica, 81 '75 to $2'50.

Limes. 83 75 to 14-50.

Mace—45c. to 53c. per ft.

Nutmegs i LO'i . life.

Oranges- Jamaica, 82-00 to $2-50.

Pimi sio 3jc. per ft.

Sui >i; Centrifugals, 96°, 3 -26c. ; Muscovados, 89°, 2-88c;
3ses, 89 . 261c, all duly paid.

Trinidad.—Me Gordon, Grant & Co., February 22,

1915.

- to 816-25; Trinidad, 815-26 to

81575.
i i-nut On 93i per Imperial gallon.

Con i i Vene :ui Ian lie per ft.

Copra -84*10 to 84 30 per 100 ft.

I in ii. No quotal ions.

Onions si -J.", to 8450 per 100 ft.

Pi is, Si i n 89 1 89-50 per ba

I -liah 81-40 to |l-50 per 100 ft.

i fellow, 8600 to 86-25; White 85-75 to 86-00

per luifi.

Si i. at—American crushed, no quotations.

Barbados.— "' <rs. T. S. Garrawa* iv Co., March 8,

19K

Arrowroo 84-00 to 8450 per 100 B .

Cai lo 81300 per 100 ft.

Coco-nuts 8

ELu H 75 pei 100 B

M • Niti !' "f soda, i

... cao manure,
850-00; Sulphate ot ammonia SX2 00 per ton.

Mot. isses No quotations.
i im„\. 85-75 to 86-00 per I!

pi \- - 812-76 to 813-31; Canada, no quotations.
I'oi woes N

ia, 83-25 per 160 ft.

Rii i Ballam, 8610 to 8625 per 190 lb.; Patna, no quota-
tions; Rangoon, no quotations.

Sugar American granulated, no quotations.

British Guiana. Messrs. Wieting i Kichtee, February

L915; Messrs. Sandbach, Pakkee it Co.,

Febri rj 19. 1915.

ARTH LES
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Publications on sale of the Imperial Department of Agriculture
FOE THE WEST [NDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print. Nos. 2, 3, and I, in original papi r covers as issued, price is. each. Post free, U. -

Volumes [I, III, TV, V, VI, VII, VTU, IX, X, XI, XII and XIII: Price 2s. each; Posl free 2s. 8rf., where compl
(III, i'. IV, :!: and V, 'J I 3 ire oul ..I' print.)

Volume X I V, Nos. 1 2, and -\ No. I Containing Papers on A Veterinary Survej "I tin- Windward
Leeward Islands, by 1'. 'I'. Saunders, M.R.C.V.S.; Epizootic Lymphangitis, by I'. T. Saund

M.R.C.V.S.; Agricultural Education ami Its Adaptation to the Needs of the Student, bj Dr. Francis \\

C.M.G.; The Budding of Cacao, bj Joseph Jones; The Analysis of Citrate oi Lime and

Lime Juice; Specific
( !r;i\ ii ii-s of Cane Sugar Solutions al 30"G. (Douglas); Reporl on

Prevalence "I some Pests and Diseases in the Wesl Indies during 1913.

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

adapted to West Indian conditions. They contain, ai igst 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

•

present time is seventy-five. Those mentioned in the following list are still available; tin- rest are out of print.
Si G \l; l\|.l STR1 .

' ilMlli U..

Seedling and other Canes at Barbados (7) and (22) Scale [nsects of the Lesser Antilles, Part I, price
in 1900, No. 3, price L'-y.: in 1901, No. 13; in 1902. 4./.; Part II., price 4</.

No. 19; in 1903, No. _'(.; in L904. No. 32;price 4./. each. (17) General Treatment of Fungoid Pests. Price W.

Seedling Canes ami Manurial Experiments at Barbados, (43) Cotton Seed and Cotton-cake-meal on West Indian PI.

in 1903-5, X... 4(1: in L904-6, No. 44: in 1905-7, No. 49; tions. Price '.'</.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price Gd. each. (">4) Fungus Diseases of Cacao ami Sanitation of Cacao

Seedling and other Canes in the Leeward Islands, Orchards. Price 4</.

in 1900-1, No. Ii'; in 1901-2, No. I'd: in 1902-3, No. 1^7; (58) Insect Pests of Cacao. Price 47.

price 2d. each; in 1903-4, No. ::',: in 1!M>4-."~p, X... :;t»: in (60) Cotton Gins, How to Erect and Work Them. Price 4-/.

1905-6, N.i. 4ii: in 1906-7, No. 50; in 1907-8, No. •"'<',: (61) The Grafting of Cacao. Price 4rf.

price 4/. each, in 1908-9, No. 03; in 1909-10, No. 67; (65) Hints for School Gardens, Fourth Edition.

price ii'/. each. (69) Hints to Settlers in St. Lucia. Price 6d.

Manurial Experiments with Sugar-can.- in the Leeward Islands, (70) Coco-nut Cultivation in the West In. lies. Price 6i.

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; (71) Insect Pests of the Lesser Antilles. Price U. 3d.

in 1905-6, No. 47: in 1906-7, No. 51; in 1907-8, No. 57; (7'-') Lime Cultivation in the West [ndies. Price 9d.

in 1908-9, No. 64; in 1909-10, No. 68; price id. each. P) Kimi Borers and other Grubs in West Indian S.

Sugar-cane Experiments in the Leeward islands, Price ii./.
"

in 1910-11; in 1911-12; in 1912-13, price 1.'. each. (74) Cotton Cultivation in the West [ndies. Price 9d.

(7">) Insect Pests i.f Sugar-cane in Antigua and St. Kitts.

Price. tW.

(76) Indian Corn. Price id.

(77) Erysipelas ami Hoose. Price 2d.

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

marked id. and for Nos. 7:'. and 75; \\d. for Nos. 40, 44, 19,59, «3if, 63, 67,69 and 71. Postage for X... 71. Id.

and lor No. 72, 2d.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence ami from progress and

•ther 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 he distributed, regularly, by each mail, ami i.^ on sale l.y the

local agents of the Department at one penny per number, post free, 2d. The subscriptipn price, including postage,
:

s

2s. 2d. per half-year, or if. id. per annum. Volumes IV to X 1 1 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 he supplied

complete. The scale of charges for Vdvertisemexts may be obtained on application to the Agents. A applications for

opies arc in be addressed in the A;/> nls, not In tin- Department.

Agents.
Th. 1

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

London: Messrs. I > i lai ,v Co., 37, Soho Square, W. St. Vincent: Mr. J. 1>. Bonadie, 'Tinier' Office.

West India Committee, 17. Seething Lane. St. Lucia: .Mr. It. W. Niles, Botanic Station.

Barbados: AdvocateCo. Ltd., Broad Street, Bridgetown. Dominica: Mr. -T. ft. II. Bridgewater, Roseau.

Jamaica: The Educational Supply Company, 16, King Montserrat: Mr. W. Rocsbs, Botanic Station.

Street, Kingston. Antigua: Mr. S. 1>. M w...\i:, St. John's.

British Guviva; The'Dalto Chronn u.'i Ifficb, < feorgetoxm, St Kitts: The Bible vnd Book S< iti.y Agexi i. Basseterre.

Trinidad: Messrs. Muir-Marshall <fc Co., Porfcof-Spain. Nevis: Messrs. Howell, Bros., Charlestown.

Tobago: Mr. ('. L. Plagemann," Scarborough.
Grenada: Messrs. Thos. Lawlor & Co., St, George.
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THE BEST MANURES FOR COLONIAL USE
ARE

Ollendorff's Dissolved Peruvian Guano—Fo "
sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ollendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

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

AITLA TO LOCAL AGENTS OE DIRECT TO:-

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

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

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

SPACE AVAILABLE FOE ADVERTISEMENT.

Printed 'I Agricultural /.' i
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Panama Canal, Canada & The United Kingdom.
POETS OF CALL FROM BARBADOS,

Trinidad (for West India Islands and Demerara), Puerto

Colombia, Cartagena, Colon (for Panama Canal and Pacific

Ports), St. Vincent, St. Lucia, Dominica, Montserrat,

Antigua, St. Kitts, Bermuda to St. John (N.B.).

ALSO FROM LIVERPOOL, TO
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Morocco, Canary Islands, Madeira. *-i?^ ^ "

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office : 18, Moorg-ate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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Christy & Morris,
Chelmsford, England

Specialize in Machinery

for:-

GRINDING & SIFTING:

( OTTOS SEED, i (in; \, BOXES,
AND OTHER MANURE.

No. 2i

LTD.

DISINTE0RAT01
(346)

Write for Catalogue, and
send sample of material you
wish to grind.

( ESTA Lil^-ISHED 1 71 >S)

ENGLISH & FOREIGN PUBLISHERS & BOOKSELLERS,
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Entomological and Economic
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for monthly lists and specia ital Post frei

application.
;7 Soho 8 ire, London, W.,

(339) England.

J I 'ST ISSUED.

WEST INDIAN BULLETIN.
Vol. XIV, No. 4.

Containing papers on: The Production of Pork and Bacon;

A new Industry for the West Indies, by Dr. Francis Watts,
C.M.G.; Commerce and Science in Cotton Growing, by
John W. McConnel; Bordeaux Mixture: Some Sugar

Factory Calculations, by Dr. Francis Watts, C.M.G.; Sugar
Industry in Cuba, by Noel Deerr; Report on Land Settle

nioni Scheme in St. Lucia; Memorandum on the Geologj of

the Ground Waters of Antigua, by T. Way] I Vaughan;
riu- Ground Waters of Antigua, by Dr. 11. .\. Tempany; and

Cotl m Leaf Diseases, by W. Nowell, D.LC.
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" v '
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COTTON FACTORY. LIMITED,
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[.

T is difficult to find anything uiote'character-

lly
West Indian than the circumsl n

|that nothing is indigenous. By considering

ji:i cultivated and even wild plants, of

animals, and even man himself with his

Ktendanl culture, we readily discover thai the greal

by of forms were i -e or less recently introduced

ibroad. In i thercountrj issucha pronounc d

condition of affairs to be witnessed, and to designate
bhe Lesser Antilles a 'land oi exol ics' would in no sense

appear to be an exaggerat ion.

The information in this article has been selected

principally to show the exotic origin ofsomeofour most

rtant crops, domestic animals, and pests. A con-

sideration of the sources from, and agencies through
which they have been obtained will form the subject
of a later article.

Taking first the case of plants, we naturallj com-

mence by considering the origin of the sugar-cane.
This plant is so classically a West Indian culti-

vation that many persons unconsciously regard it

as indigenous. Botanic-ally, this planf is a native of

India or Southern Asia, that is to say, it has been found

there growing wild. In the middle ages ii was nun.

duced by the Arabs into Egypt and Spain. Thence

it was taken to the Canariesand .Madeira whence it

was introduced into Brazil in the sixteenth century.
From Brazil it was brought to the West Indie-, about

the middle of the seventeenth century, and limn thai

time onwards has been the staple cultivation.

The economic plant in the West Indies which

ranks next in importance after the sugar-cane is cacao.

This plant, though a native of the New World, i- not

indigenous to the West Indie.-,, though it is said to grow
wild in Trinidad. Its original home is in the forestsof

Amazon and Orinoco. This refers to the common
is Theobroma Cacao. The other species are

enous to various other parts oftropical America.

( lonsiderable romance, in the West Indies, attaches

bo the ii.- of Captain Bligh. This navigator was

responsible fot bhe introduction of the familiar bread-

fruit tie.-. Commissioned al Mauritius (to which the
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tree was brought tV.au it- native home in Java) <

Japtain

Bligh's first attempt failed owing to the mutiny of his

;rew, but the sec i voyage was successful, and in

January I7!i:i, he landed 153 plants in St \ incent

whence the species has spread int< > most parts of

tropica] America.

An even more familar tree is the coco-nut palm.
Bui this ;ilso is an

I ough it may now be

yarded as growing wild inmost parts ofthe West

Indies. The original home of the coco-nut was believed

by de Candolle to be tb [ndian Archipelago. There

an be no doubt that it was established on the con-

tinent of America long before it found its way to the

West Indies. In connexion with this, the attention of

the read. a- may be called to the United Stat s' theory
iif the Central American origin of the coco-nut. This

is supported 1>\ Willis, and is probably the correct origin.

We might continue to an almost unlimited extent,

mples of exotic plants in the West Indies.

Amongst ibles, the yam and sweet potato are

South American, and several important fruits like the

banana and the lime same from Asia. As a matter of

fact if one considers the geological age of the West

Indian islands, which corresponds to the Pliocene of

other countries a comparatively recent formation—
one realizes how limited has been the time for any

evolutionary changes to produce an indigenous Mora.

To show the extent to which introduced plants may
take possession,reference may be made before concluding
this section of our subject, to two Barbadian examples.
These are the little yellow-flowered plant Wedelia

bumpthalmoides, and the well-known Australian tree.

Casuarina. The former, it is said, was introduced by
a certain lady for her garden: but eventually some

seeds escaped, and now this species forms characteristic

'carpets', having ousted several older inhabitants in

the struggle for existence. Casuarina the tree

has been equally successful in adapting itself to

Barbadian conditions, and can be found growing in

nearly every situation, on the coast as well as inland.

In a
gi

neral way the West Indies maj regard
with satisfaction, their varied and valuable flora. In

India dnrine recenl years there has been a tend, ncj
to attach less importance to the ml roil net ion of .species.

In the West, we cannol afford to adopt this attitude,

first because ofthe
strictly limited number of indigenous

forms, and -.(Mildly, because we have tor so long
derived such immense benefit from introduced species.

Turning to the origin of domestic animals we
learn that when the Spaniards firsl came to the

Greater Antilles in the tide, nth century, tiny found no

horse- and it is recorded that in subsequent voyages

thej brought out their own chargei-s. These »

tine horses of Aral) blood and may he supposed to be

iriginal stock of Jamaica horses. Since that time

up to tic- present. Iresh introductions have been

continuous both from America and Europe, and at

present, although .1
-

1 must of all the Eng-
lish island-, be regarded as the local stud

colon-, has its strain of ponies well adapted to local

conditions.

The cat 1 1. also an- of exot ic origin. Probably the

Spaniards or ihe Portuguese are responsible for the

jinal importations, but for the last century and

a half animals belonging to the different English breeds

have also been brought over in large numbers. These

have principal^ been pur.- bi ol the

Hereford, Red Poll, and Jersey breeds. The Zebu
breed (Bos vadicus) is a native of India. There exist

many of the* indigenous breeds of India Mysores,
Gir 1 1 1

— .a i . etc all of which have during recent years

been introduced through the enterprise of individual

proprietors, and latterly through the enterprise of the

Governments tin- the improvement of draft animals.

Tin Red Poll—Zebu cross makes an excellent dual-

purpose animal.

From the point of view ..I introduction, the most

interesting animal in the West Indies is perhaps the

Barbados wool less sheep. It is supposed to be of East

African origin, and was certainly introduced before the

middle of the seventeenth century. It has since been
distributed through most of the islands. This animal

produces mutton of good quality and can thrive under

conditions which European breeds find themselves
j

unsuitedfor. At the same time British representatives
have from time to time been imported, a satisfactory

breed for crossing being the Kent or Etomney marsh

animal.

The origin of goats, like that of poultry, is exotic.

A recent introduction of interest in connexion with

the latter is the high milk-yielding Toggenburg breed

of Switzerland. Poultry are represented by several ofl

the English breeds, and also 1>\ American teg. Rhode
Island Red). The lne.il which seems best adopted
naturalh for the West Indies is thi Leghorn, which

originated in t he countries ..I t lie Mediterranean.

Winn w. conic I., consider the origin of ins

i
and fungoid diseases we tread on rather specul



Vol. XI V No. 337. Tin; AGRICl LTUBAL NEWS.

lative ground. The subject i> a •

- complex one and

rather negl larh ds fungi. Ii is

probable thai man} of the old established maladies

iduced with the plants and animals commonly
id. On ' hand, indigenous, or at least

alized species of insects and fungi may have

gradually become parasitic after the introduction "l

particular cultivated plant or animal. It maybe
menti our views as to wh a pa

is. haveoflate years undergone a We now
a hich is nol highly specialized

to a saprophytic life, is liable bo bi a parasite, the

rning factors being principally the activity of the

natural enemies of the species, and the extenl of its

I supply.

h is possible, however, ho pro luce several definite

examples of introduced pests and diseases. Among
cale insects al leasl twenty-five species havi been

introduced from outside the West Indies. Among
boring insects there are several notable cases. The

borer of the sugar-cane (Diatreu saccharalis)

is probabty a native of Smith rica, whilst

the giant moth borer (Castnia licus) was certainly

introduced from that country. The longicorn beetle

which was observed two years ago boring in mango
and Avocado pear trees in Trinidad and St. ( 'mix was

identified as Bartocera rubus, which is a native of

Asia and Easl Africa,

As regards natural enemies, an interesting intro-

duction is the Mexican predaceous bug (Gastolus sp.),

which was brought to Trinidad as an enemy of the

froghopper.

Turning to fungoid diseases, it is possible to give

only two examples with am degree of certainty,

because our knowledge of the exact distribution oi

-is so imperfect. It is likely that the fungus
Colleiotrichum falcatum, which causes Red rot of the

sugar-cane, was imported from the East to the West

Indies in cane cuttings. The principal reason for

holding this view is that the disease broke out more

or less suddenly long after sugar-cane had been grown
in these islands as a principal crop. Another example
of a still more definite kind is that of the Panama

banana which occurs in Jamaica and Cuba.

This is caused by a fungus (Fusarium sp.) which was

cert < introduced from (

1 »n the basis of this information it will be evid-

ent that we have no reason to think thai all our introduc-

tion- concerning plants and anin been entireh

icial. When we comi more

insidious and fatal disea.- > of man and the don

animals yellon fevei ira pyroplasmosis i

wi see that all the causative organisms must have

introduced in the blood of emigrants. Further-

more m the c II",. fever 1 1. >• ars to be

evidence to show that the transmitter, the mosquito

(Stegomyia fasciata), is nol indigenous to Centra!

America al ill, but was 'nought over with the slaves

from W. st Atiica.

CACAO MANURIAL EXPERIMENTS,
TRINIDAD.

The results of three years' trials on eight different esl

have just been issued in tabular form by the Trinidad 1 1

men! oi Agriculture in their Bulletin, Vol. XIV, Pari I (1915).
The results recorded are of considerable interest, especially
when considered in i nexion with the Dominica experiments
(see West Inditn Bulletin, Vol. XIV). The weather condi-

tions were very favourable forlasl year's trial, for although the
rainfall was less than in the previous year, the precipitations
wen more evenly distributed, and the dry season preceding
the crop-was comparatively mild. All the plots -h iwed a large
increase over previous years, and the fundamental importance
of a favourable season is seen at a glance at 3t of the

ins facing the tables. This is obvious from the fact

that the increase in crop over that of last year was in several

cases as great in the no-manure or control plots as in those
which had been treated with artifical fertilizers.

The diagrams indicate the average yield of pods pei
tree on twelve different plots each receiving different treat-

ment, at least two being controls. In diagram I. it is seen

that basic slag and sulphate of potash: and hone meal, sulphate
of potash, sulphate of ammonia, and pen manure, gave the

greatest return for 1913-14. In diagram II, which illustrates.

the experiments on Esperanto estate, bone meal, sulphate of

potash and sulphate of ammonia produced the greatest effect.

According to diagram III, the increases were more even in

the case of all the treated plots with the exception of that

receiving nitrogen only. In diagram IV the greatest return
is shown to have been got from the application of bone meal
and nitrate of soda. The next plate shows a very high all-

round increase from manures. Diagram VI indicates the
usefulness of superphosphate, sulphate >f potash and nitrate
of soda. The results on Santa Isabella estate, plotted in

diagram VII, indicate clearly (the increased yields produced
1>\ the application of mulch in connexion with potash. In
the next diagram, No. VIII, sulphate of potash and sulphate
of ammonia produced the greatest return.

Summarizing these observations, it wouldappear evident
that the full effect of manurial treatment is nevet obtained
unless the rainfall is favourable. The importance oi

nitrogenous and phosphatic manuringapp indicated,
and there is reason to b thai in Trini lad as well as in

Dominica the greatest benefit is obtained by the employment
of mulch in conjunction with mineral manures.

In ci, elusion we may compliment the department on
the clear way in which the} h; , ed bj means of

diagrams the results of their experiments for the years under

review, and there ca no doubt that the report which
form- ii ; of this brief review will be found oi

and value to in Triuid.ul. bul

also in i hi '•'< e lly.
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INDIAN CORN.

KILN-DRYING IN ST VINCENT.
( SOVERXMENT SCHEME.

The Administrator oi St. Vincenl (the Hono i able

Gideon Murray) lias caused the following aim

ment to be published in the Colony concerning the

Kiln-drying of Indian corn:

1 desire to notify for the information oi planters

peasant proprietors that arrangements have been de bj
'. nmenl Cotton Ginnery in consultation with Dr.

Watts, tlir Imperial Commissioner of Agriculture, to add to

its plant the necessary machinery and appliances to shell and

kiln dry corn (maize), and that it is hoped that this machinery
will be erecl id arid read] for use by August I of this

year. The advantage oi kiln-dried corn is, that given proper
i conditions, it will keep indefinitely, andthi

a readier sale and a better price than corn which has only
been sun-dried, and which quickly deterioi

owing to the excessive amount of moisture retained in it.

The markets for kiln-dried corn in Barbados md Trinidad

together reach a figure of £12,000 per annum, whilst

in addition, corn meal is imported into these two Colonies

to tin- annual extent of I' .".( 1.
1 1( in. All this corn and

corn meal is imported at present from the Argentine, and

from tin- I'nited States of America. In view of the fact

that the soil and weather conditions in St. Vincent are pre-

eminently suited for tin- growth of corn, it is right that this

( lolony should make a hold bid to secure a share of so lucrative

a West Indian market, and one that is so close to its own
shores.

Moreover, in St. Vincent itself, there i- a market for this

product, and with the price of Hour constantly rising qwing
to the exigencies of the war. it is economically wise to

an industry which can provide an effective substitute for that

necessarj article of f I. With regard to com seed, intending

growers are advised to consult the Agricultural
-

I int

I attach some instructive extracts from a report on

certain experiments conducted recently in Antigua with the

object of ascertaining the keeping qualities of kiln-dri

mpared n ith sun dried corn.*

Appended also is a copy of the rules under which, ,:i

•will be received at the Government Cotton Ginnerj
- from

August I.

' ES CONCERNING THE DEYINC1 \M> PI lail IS]

I s in i\ CORN.

Maize com of His: grade quality will be r< ived

at the Government Cotton Ginnery from Am.

1915, under the following conditions:

1. torn will be bought on a profit sharing
l -

follow

(a)
\ ol excei ding 7,000 lb. oi coin on the a

: 1121b. of -helled n from any one
]

except with the special permission of the Governor. For
Nike of convenience, com on the cob should be put up i

weighing ! (|| i lb.

Lots in lesset quantities than 100 lb,

cob or 50 lb. of shelled core will not be bought.

irn will be paid lor at the rale of 3s. Id. I

100 lb. ol ob or .'.•'. per lb. for shel

con,. This price is subject to market fiuctuatioi s
'

high at
pri

Any profits, aftei paying all expenses will

divided by ws Her and
[
to <

Sinnery.

(e) All c
rought for - de on the profit sharing

must sound, and sun-dried. Corn on the cob must
have the husk removed. Second Gradi corn will not Oe

accepted undt r any condil;

'.'. on Corn will also be received at the Ginnerj
shelling and drying at

rj
n every bushel oi

56 lb. returned to the -end. i
. and

> Shelled com received for drying only will

charged for al I he rate oi I

;

a bu ihel oi 56 tt».

P <\ ment mil
'

by the '

rinnery.

(c) Si ndi i- must piw ide then own bags.
\ notice of intention to send com i.>

drying or for drying only must be given not less than two
and corn trill only be accepted vnge-

meni with thi Manager within l!n capacity of th* ry,

(e) Corn will not be stored after drying for more than
tWO day s.

and 7"i-

Omitted v ' •

Agricultural Neirs, Vol. \l\.

CORN-MEAL BREAD.
The following i eci]

i rn meal in the fi am
of bread are reproduced from Farmers' Bulletin, No. 565, in

continuation of those givei in the previous issue

Agricultural Newt from the same source, for corn meal mush
and couscous. It should be pointed out that it is difficult,
if not impossible, to maki a s I bread < ut oi

meal alone, as is the case with wheat. This is due to the

absence, CO! meal, of 'gluten', which is the chief
;

of whi

Gluten, it may he explained, is a mixture of subsl

which, when combined with water, makes a peculiar
and tenacious mas- thai to hold any gas which i<

introduced into it. It is because of the pn m if g
that it is possible to make a porous loaf out of when
and water. The protein oi corn, on the other haul, is

totally lacking in the quality of tenacity, and so tic

what granular particles of med tend to separate readily.
in mali y corn meal bread or cakes,

i

used with the meal, it is neo mt of

wheal Hour be introduced, if the bread is to be ligh

porous. Ordinary wheat dour is verj commonly used f<

purpose, bul in the tests which we're made in preparing
Bulletin from which the iven below are absti d

the best results were -aid to be obtained with gluten
which i- made from wheat by removing a certain amount of

. and in .. hich the p ige oi gluten is high.
( lorn-meal breads fall pi i nto three

those raised by air beaten ii to them, those raised by baking
powder or soda, u.l those raised by yeast. The first at

from the coarser meal- and are Usually very sin

character, often . bing more 1 han hum i

cither water or milk. A small ai mt of fat or I

however, is sometimes added. En breads of the second class
the gluten deficit ncy oi the corn i- made up for by the

egas; while in those of the third class, the deficiency issu

Iditioi] of some other Hour, usually wheat or rye.
In tic following will he found recipes for breads of aeh

:—
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I BISP CORN-MEAL c ikk.

1 cup milk. One-half teaspoon salt.

i >ne balf cup w bite com meal.

Mix the ingi and heal slowly until the boiling

I

lied tl is not nei to stir. Spread on

a shallow buttered pan to a deptl
:

' Bake in

a mo lera n until crisp.

PARI HI. I !K Ml. M BISCUITS

1 cup yellow corn meal. 2 cups peanut cream.

2 teaspoons salt.

Put i In meal into a shallow pan and heat in the oven

until it is a delicate brown, stiring Frequently. Make the

nut cream by mixing peanut butter with cold wain- and
It should be the consistency of thick cream.

While the nut cream is hot, stir in the corn meal, which
should also be hot. Beat thoroughly. The mixture should

uch consistency that it ran be dropped from a
sj

n

Bake in small cakes un a greased pan.
It preferred, these biscuits may be made with cream or

with butter in place of peanut cream, and chopped raisins

may be added, 1 cup being the allowance for the quantities
civen above.

BEATEN ' "i:N BEE W>

< )ne-half teas] n salt.

I tablespoon lard.

Water.

Three fourths cup white corn meal.

Three-fourths cup wheat flour.

1 teaspoon sugar.

Mix and sift the dry ingredients and rub the lard

thoroughly into the mixture by means of a fork. Add a little

water, enough to moisten the mixture throughout, but not
too much, as it must be crumbly. Spread on aboard and
beat thoroughly with a rolling pin or mallet, as is done with

i biscuits, folding it over frequently to introduce air.

Roll out about one-half inch thick, cut into small pieces, and
lake in a moderate oven. In camp this can be baked in

a In it greased pan propped up before a hot fire.

CORN-MEAL Mi I I ins.

One-half cup corn meal. 1 tablespoon melted butter.
i cup Hour. 1 teaspoon salt.

:

teaspoons baking powder. Three fourths cup milk.
2 tablespoons sugar. 1 egg.

Mix and sift the dry ingredients; add the milk gradually,
the egg well beaten, and the melted butter; bake in a hot
i veil in buttered gem pans twenty-five minutes.

SOFT CORK BREAD.

Two thirds cup rice.

< »ne half cup white corn-meal.

3 cups milk or milk and water
mixed. i spoon salt.

Mix the rice, meal, and salt with the milk in the top of

b double boiler, and cook until the rice is nearly soft. Add
the butter and tie- eggs well beaten and transfer to a greased

I'd, iii-
pai Bake in a moderate oven for an hour,

he dish in which it is baked.

2 or 3 eggs.
_' tablespoons butter.

•>

DELII LTJ SPOOK i ORN BRE U>.

( )ne fourth cup coi n meal.
I

teas] n l:'
•

1 tablespoon ailk.

Mix the corn meal and wati i lowly to the

p >i'it and cor, I a lev mi Add the butter,
- ill and \

,

'

[ \ u the whit

egg l.ii aten stiff. B d
|
m mi Serve

in the dish in which it i- cooked.

BOSTOK BROW S BRE U> W II II I RE \M.

I cup rye meal l half cup molasses.
I cup corn meal. 2 eg
I

teas] n salt. i

| cup tl

Sift the dry tngredi
<

I
\dd molasses, yolk, oi eggs

well beaten, and en I

. fold in a of eggs
beaten stiff. Pour mixtun into buttered mold, te thre«

ii
-

' l" n bake I
i i lerate ovi

INDUSTRIAL USES OF CORN.
The original communications of the Eighth International

Congress of Applied Chemistry, Section V*Ia, dealing with

starch, cellulose and paper, contained two articles of interest

on Indian com. The first one, by Mr. EL C. Humphrey
deals with the influence of b) products upon the development
of the industry of corn products. In this is 3hown histori

callythe steps which have been taken in the utilization of

every portion of the kernel A diagram is included which
indicates the constitution of the corn kernel, and the natun
the substances which are manufactured from it. From tin-

oil, cake and corn oil are produced; the endosperm consist

ing of starch and gluten is the source of a large number of

different commercial carbohydrates. These include numerous

syrups and sugars, dextrins and dr\ starches for various

purposes, such as laundry work, confectionery and brewing.
The gluten mixed with the corn-solubles (the solution remain-

ing after corn has been steeped in water) is mixed with the
hull to form the well-known gluten feed for cattle. From
this.it will be seen how important is the position of Indian
corn in several industries, especially in tin- United States.

This means that as these industries develop the demand for
the raw material will be greater, resulting in a higher level

of prices. Hence the desirability of the West Indies becom-

ing less dependent upon North America for its requirements
in connexion with this crop.

The next paper to which reference will be made is by
Professor Louie Smith, and deals with the breeding of maize
for industrial purposes. This is not a new subject, but it is

worth re-calling attention to, in view of the fact that corn
selection will probably form a part of the experimental work
of the agricultural departments of the West Indies in the
near future. The essential feature of the chemical selection

of Indian corn is to obtain grain having a composition in

accordance with what it is to be used for. ( train with a low

protein content means, of course, a high stare] utent, and
in such acorn we should have theoretically a kind well adapt-
ed for distilling purposes. A strain with a high oil content
is valuable for the glucose and allied industries, in which the
oil output forms such an important product. A low oil

strain is of advantage ju t

ling pjgs, because it produces the

finest quality of bacon and lard. This latter point is of

direct interest in t he West [in

In conclusion, to give some idea i tent to which
the composition of coin rui lie altered b am, it may be
stated that breeding has

i
luced in tin high oil strain

a kind of m which COnt lins almost I.',1b. per bushel more
oil than exists in average corn, while, on the old.

ling for low oil lias caused a reduction in lln ,, nt

anting to about lit!', per bushel. It will be hat

the corn grain is verj plastic in this respect, and it will no
doubt In- worth while to decide at an earrj date what kind of

albuminoid ratio should be ai d at in regard to corn grown
in the Wesl Indies for human ami animal consumption*.
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WEST INDIAN FRUIT.

COTTON.

WEST INDIAN COTTON.

The reporl ol lilessrs Henry W. Frost & Co., on

Si i [sland cotton in the Southern States, for the week
ended March 6, is as follows:—

The sales iif the week consisted principally of odd I

and Planters' crops classing Fine to fully Fine on aba
Fine 22c, the buying being on account ol the Northern Mills,

who were induced to supply a portion of their wants here,

finding our market for Islands relatively cheaper than the

now ruling for Georgias and Floridas. There is some
id for the Planters' crops classing Extra Fine and above,

but at prices several cents below the view, of Factors.

We quote, \ iz:—
Extra Fine 23c. to 24c. lid. to 14Jd., c.i.f . & 5 per cent.

toFullj Fine 22c. = l:".'.<>., „ „ „ „

Fine, off in colour 18c. to 2pc.
= ll£d. to 12Jd. c.i.f.

.">

|
pel eel It.

This report shows thai the total exports of Sea
Island cotton from the I tiited States to Liverpool,
and Manchester, up to March 6,1915, were 103 and

1,287 bales, respectively.

Cotton Ordinance, Montserrat. On May 15,

1914, the acting Governor of the Leeward Islands assented

a Ordinam to regulate the planting of cotton. Ft was

provided that there should be a closi i< tson foi planting
between September 1 and March 31 of each year. It has

been found, however, that in certain districts of Montserrat

earlier planting is desirable, and the Governor on the

on of certain plant i and the < lurator, has sanctioned

the planting of cotton from .March 20. This amen I

was possible by virtue of Section I in the Ordinance, which

provides that dates may be changed by Proclamation. It

not unlikely that ad1
I I ge may have to he taken each

year of the facilities given by this section, which has

introduced, for this reason, into most of the We
cotton < (rdinances.

DEPARTMENT NEWS.
Mr. C. B. Williams, B.A. (Cantab.), Entomologist

to the John Lines Horticultural Institute of London
under Professor Bateson, left Barbados on March 2T
1915, for Trinidad, after spending a week with this

Department for, purposes of study. Mr. Williams

|n.
\ iouslj mad a six months

1

tour in the (Ji

States seeing the worl ol the Bureau of Entomol
After his visit to Trinidad, Mr. Williams proceeds to

md via, New York.

CHANGES IN THE RIPENING BANANA.
\ papei of greal interest on the changes iu

composition of peel and pulp of ripening bananas is

contributed to the Journal of Agricultural Research,
Vol. Ill, No. :!. In this it is pointed out that previous
analyses of the banana have been expressed in terms
ol the percentage of the pulp of the fruit. Since

during ripening the peel continuously loses weighl
while that of the pulp steadily increases, such analyses
are shown by the present paper to have a constat

shifting basis

Four ripening experiments were made 1>\

author: in two experiments, bunches were ripened in

a respiration calorimeter designed for experiments with
man. In the third and fourth experiments, uniformity
in different bunches and the rate of starch hydrol;

- -

were studied. The final c ilusions arrived at were
that the usual carbohydrate changes take plac thai

the most rapid respiration corresponds with the mosl

rapid starch hydrolysis; thai ash, protein, and ether
raet undergo little alteration: that pentosans decn

rapidly in the pulp but little in the peel; and, v
is most important, thai analyses of peel and pulp
show a steady transfer of water from peel to pulp
during ripening. The author) Mr. H. < '. ( lore) discuss -

his results as follows:—
A.S the result of the foregoing studies, the author is in

a positio
- ate more exactly than Ins heretofoi

possible, the nature and extent of the changes in the com.
tionoi las during ripening. The most conspicuous change
is the long-recognized conversion of starch into sugars, [t is

most rapid while the fruits are turning from green to v. -How.

During this period the respiration rate increases many fold,

becoming greatest at the time when the rate of starch

hydrolysis is most rapid. Starch hydrolysis then gradually
slackens, later ceasing- altogether. The respiration rate,
becomes -lower, but still remains far more active ;

the green fruit. Next to the starch and respiration ch inges,
most conspicuous are those of water. The peel loses, while
the pulp gains ivatei steadily. The respective losses and
gains in ol the peel and the pulp on ripening,
expressed in terms of the original green bananas in

summarized. . . .

In the first, second and foui ii lents it is possible
to show how much water is formed oi absorbed by the pulp
in physiological processes. The water formed i espii tion
can ci it-, be calculated if formed i nsequi ice of the com
plete combustion of carbohydrates, and it the amount of

carbon dioxid evolved in ripening in consequence ot this

combustion is known. Thi itory quotient and
thermal quotient determined bj the Office ol Nutrition

Investigations for ripening hananas (l(i> agree in showing
that th oxid evolvi d on mal ripening is due
solely to the complete combustion of carbohydrates. Wi
are therefore justified in calculating the water formed by
the equation U,.H 1:!O g +60 s =.6CO.j + 6H..O. From the
watei ... formed is subtracted the water absorbed in

" !' e'i : I starch. ... In the first two expi
absorption ol . iter amounting to 0*782 and 0-512 per
oci urred as a net n suit ol respiration md si irch hydrol .

In the fourth experifnentj where the ban
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watei formed in respii itim is gi r bj 0"195
tbsorbed in starch hydrolysis.

Che increases oi water in the pulp during ripening are

rived from the peel, i « In a bananas l» -

overripe, when the water formed in
respira

. more
than I

i bsorbed in starch nydrolj sis. From
inl i oi sugai formed in the pulp it is evident that

ni.'in
|

sure of the
pi undergo a marked

;e,
with a corresponds . of vapour pressure,

the ripenii of the frui . \
|. ible opera! ing

tei tii i fei I
. an

pi
U\ ious.

From a knowledge of the i irl tioxid formed in

ttion and knowing from the calorimeter data thai

carbon dioxid results from the complete combustion of

hydrates, it can be det nerl whether or not the

carbohydrate
- consumed in i . ere a uratelj made

known from thi ai i

liydrati to >und by
analysis contra ed with the < cted losses from the

ta iir shown.
\',\ analysis s later losses appear than
ti d from tb" caJortmi I hi-. not improbable

small differences are due to analytical error.

FEEDING AND MANURIAL VALUE OF
LIME SEEDS.

Dr. H. A. Tempany has forwarded from Antigua some

<ting notes on the feeding and manurial value of lime

which will be reproduced in < ctenso in the Wett Indvm
tin. The matters dealt with, however, are of sufficient

d interest and importance to make it desirable to

publish at once an abstract of the main observations in

the '':<' ultural News. These are included in the pn enl

article.

In lime-growing districts it is the custom to dispose of

nd pulp containing
-

I, by placing them in cattle

pens, or throwing them on one side as waste materia!. Ii

ii ting. to i i"" 1

i li manurial and i

ling

the seeds were, and specially the nature and

amoun oftheoil. On analysing sample at the Government
raton it was found that dried seeds contained nitrogen,

l-ll percent.; phosphoric arid, 0"58 per cent.; potash, 0"353

nt.: and moisture. 9*30 per cent From the point of

view of manurial constituents, the material is less valuable

he majority of seeds On the Barbados scale for the

ition of manures it is worth 83"29 per ton.

As regards feeding value, the albuminoid ratio on crude

i islil.V.Y Theseedi therefore deficient in
pi ii

but rich in carbohydrates. The most noteworthy feature of

dysis lies in the high at ol oil, amounting to

:i r I i per cent.

The constants of this oil h determined, and

of its qualitative characters described. These matters

will be dealt with fully in the West Indian Bulletin. It ma\

tted here, however, tha is a rattler dark, yi

viscous fluid, of about the c msistenej of olive oil. When

parated, the oil possesses a • >> pronounced bittei .

This appears to be due to ilkaloid 01 _

(ho seed, which is dissolved out in the ehlor

il can be freed from i bj washing with alcoholic

liloric arid. The oil does not appear to possess anj

propertii i;
a comparison « th other oils seems to

i hat, in gei hara m what resembles
- ol the rap" oil and cott roup

pplication as a lubricant, or i p-making, and if the

bitter flavour referred to wei removed, possiblj as a sub-
stitute for olive oil.

It seems possible that if the oil were expressed by
pressun I of extraction by solvents, the bitter fl

would not be so pr need. On thi hand, the

pressure of such a bitter comp in the pre I

would no doubt impair the value oi this for feeding purposes.
In order to enable comparison to In- made with

press cakes, the manurial value has been recalculated by
Dr. Tempany on the assumption that the oil content lias

been reduced to 6
|

ent. From the figures i

appears that such a press i ould on the Barbado
for the valuation of man be worth $4 "50 per ton.

In connexion with these interesting obse
Mr. Joseph Jones, Curator of the B a Garden Dominica,
forwards i note on th \ e: tent ol the pi

i luction oi

in that Colony, rle says, takii - Dominica lime crop for

191 1 U 388,000 barrels oi fruit, and allowing for the

shipment of 46,000 barrels of fresh and Ii I lii es, the

production of seed at 2
|

It', per barrel of limes would ai ml
to iTo metric tons.

West Indian Ground Nuts.—The Curator of the

Experiment Station, Mont Marat, writes to this Office to say
that it is intended tosend samplesof three varieties ol ground
nuts in cultivation in Montserrat, namely, Virginia Running,
Gambia, and Rufisque, to the Imperial Institute for report
and valuation. The Curator calls attention to an article

which appeared in the Agricultural News (Vol. XIII, p. 339),
in which it was stated that it is necessary for the nuts to be
shelled in order that readj sales may be effected in the

English and French markets. In accordance with this it is

intended to send sin lied nuts for examination.
In the Morning Post for February <i, 1915, a short article

refers to the efforts that are being made by the Imperial
Institute to create a market in the United Kingdom for

groundnuts grown in India and West Africa (Gambia and

Nigeria), since on the outbreak of war the cessation of trade

with Germany and the great diminution of the French demand
have placed producers in a erii us position.

The sending of samples from Montserrat is then I

opportune, since it is in alignment with a policy which is

being pursued officially in Great Britain. It is not likely,

however, that the prices for ground nuts and their produi
will he high for some time, and it is probable that producers
mi a large scale in India and Africa will be able to more than

pply requirements at a lower price than would pay the

West Indian producer. In this connexion it ma\ b

rest to refer to a letter received by the Imperial Com
sinner of Agriculture for the West Indies from His Excellency
the Governor of Gambia, in which it is stated thai the juice
of ground nuts at the time of writing_had-fallen so low as to
• embarrassment, the price being oi nail fraction of

what it is in normal years. The Gambian crop, moreover,
was large. This does not look encouraging for any develop-
ment of the industry in Montserrat at the moment, unless

the Imperial Institut n find a special opening.

The Report of the Land Officer, GrejM la, for the month
of February 1915, states that the cane crop looks promising
and t hat a splendid crop of pigeon peas has been reaped this

'he small holdings. Bush land is being cleared for

the next corn-planting Road improvement continues,



104 THE AGRICULTURAL NEWS. M \k. 11 21, 1915.

EDITORIAL
-

1 1 k \ n FFIC]

NOTICES.

Letters and matter for publi cation, 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, and the subscription

and advertisement rates, will be found on page 3 of

the '

hn i
.li ancis Watts, CM. G., D -

Agrii the West Indie* F.I.C., F.< S

i i
I -'i LFF.

3 I tant 'ad
Assistant Editm W. R. Dunlop.

Entomologist II. \. Ballou, M.Sc.

My< • W. Nowell, D. I.i '.

i
i l.li AX STAFF.

Chief Clerk \. G. Howell.
n,i i '! ,i. m. r>. < ' .n mil.

' <'/,,-/ W. P. Bovell.

Assistant Junior CI., I, P. T. Taylor.

Typist Miss !*>. Robinson,
i \. B. Price, Fell. Journ. [nst.

Assistants for Publications
( L. A. Corbin.

Agricultural ^leius

Vol. XIV. SATURDAY, MARCH 27, 1915. No. 337.

NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number discusses the origin
dt West Indian economic plants and animals. The

subject will be continued in the next issue in

n gard i" the sources fr and agencies through which

imic tonus are obtained.

A large amount of information on Indian corn

appears on pages !<•<> and 101.

Fruit articles will be found on pages 102 and 103.

Insect and Fungus Notes, which appear on pages
106 and 110, deal with a pest of the papan and the

efficiency of fungoid parasites, respectively.

A very interesting article on radium and
pli

grow ill will be found on page 111.

Index to the 'Agricultural News'.

With this number < >t t h«- Agricultural News is

published, as a supplement, the index to Volume XIII.

'I'lus mu\ be bo I at one.' in the usual manner with

cumbers 305 to 330, of which Volume XIII is com-

prised.
The index should prove useful for purposes of

reference on all matters relating to tropical agriculturi
and will be of value as a guide to concise information

on insect pests and fungus diseases of tropical cul-

tivated plants.

West Indian Bulletin.

The' recently issued number of the West Indian
Bulletin (Vol. XIV, No. 4) contains an exceptionally

intereresting collection of articles. New movemei
and developments are represented by a paper by Dr.

Francis Watts, C.M.G., on the suggested production of

pork and bacon in these islands on co-operative lines,

and by two useful articles haying relation to I

developing sugar industry 1>\ the same writer and by
Noel Deerr. Cotton receives attention by John

McConnel in the form of a paper indicating the

importance of commerce and science in regard to cul-

tivation, and also in another bj W. Nowell, Mycologist
to the Imperial Department, on some West Indian

physiological affections of that crop. Tliis latter paper
contains a summary of the work that has been dom
connexion with this difficult subject in other parts of

the Tropics.
The important question of Antigua's water-sup] >

is treated scientifically in two papers b) l>r. Wayland
Vaughan, of the U.S. Geological Survey, and Dr. II. A

Tempany, Superintendent of Agriculture and Govern-
ment < lieinist

for the Leeward Islands, respectively:
whilst the Land Officer's Report on the Land Settle-

ment Scheme in St. Lucia will prove of much inter

to those who are acquainted with the Settlement

movement in Grenada, St. Vincent and elsewhere

The index to Vololume XIV, of which the present
issue constitutes the last number, will l>e sent out
v. ith Volume X V, No. 1.

Cotton Expert's Tour in the West Indies.

.Mention was made in t lie Agriculturfd News for

Novembei 21, 1 ! » ! 4, of theprospect ofa visit to the

West Indies. |,\ .Mr. .). L. Fonda the Cotton Expert

representing the Fine Spinners and Doublers Associa-

tion, Limited, of Manchester. Mr. Fonda arrived at

Barbados on November 20, and alter arranging, in

consultation with the Imperial Commissioner of

Agriculture, an itinerary of the proposed lour to vi

cotton centres in the Wesl Indie-, he
|

:eeded to the

Leeward Islands per (Mi. M.S. 'Chaudiere', arriving
at St Kitts .ii December 6, where he remained until

December 1 4-. on which dale he went to Nevis. In

each "i these islands Mr. Fonda attended a meeting of

represi utative cotton growers, held under the auspices
of the Agricultural and Commercial Society. Leaving
Nevis, Mr. Fonda arrived at Montserral on Decembei
lit. where he remained until January 1. 1915, on which
date he proceeded per C.R.M.S. 'Chaleur' to Antigua,
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arri\ ing thei on January 2 and remaining till the I0th.

II,, a conference was held with the Directors of the

Antigua Cotton Factory, Limited, as Bhe n sull of which

a memorandum outlining certain disabilities attend

ing the cotton industr} in Antigua was presented to

Mr. Fonda.

Returning to Barbados from Antigua on Januarj

11, per C.R.M.S. 'Chaudeire Mr. Fonda proceeded to

Trinidad on January 12 , and thence to Tobago, return-

ing to Barbados on Januarj 25, where he remained to

January 27, During this visil lie attended a special

meeting of the Barbados Agricultural Societ} held on

the 26th. Mr. Fonda lefl Barbados for St. Vincenl on

i ,r\ 27. arriving al the latter place on the 28th.

tied until February 7. and during i his

visit attended a meeting oflocal cotton growers, with

whom cotton cultiva i d the market situation were

discussed. From St. Vincenl Mr. Fonda returned to

Bi idos on the 7th, and proceeded on the same date

by the Q.S.S. 'Korona', to St. Croix, whence it was Ins

intention to return to England direct, or via New York,

pending steamship opportunities.
The results of Mr. Fonda's visil will be published

as soon as the information has been supplied bj
In-

Principals.

German Potash.

The United States has perhaps more than any
other country felt the cessation of supplies ofpotassic
manures from < rermany, anil a g I dial has been written

latel}
in America mi the local manufacture of potash

aalts t" take tin place of the fertilizers which ordinari-

ly come from Strassfurt. The proposed manufacture

includes the production of potash from felspar, ami

also the production ofpotash from sea kelp. Reference

t,, these two industries has already 1 n made in the

Agricultural News. According to recent information

in the American Fertilizer, chemical engineers are

dubious as to the success which it is hoped will attend

the extension of th.so two industries. Concerning fel-

spar, much depends upon the production of by-products
as well as the potash. In the cast' of the sea kelp

industry, the American press points out the. need for

further investigation and commercial experimentation.
It should be stated, however, that ac pany already
exists in California, ami considerable bracts oi sea board

have been taken over with a view to the collection of

kelp, and the manufacture of potassic manures from it.

At i he present time there is of course no possibility

of shipment of any potash whatsoever from German}
mi ing to the > plete stoppage of t he sea trade. It is

instructive however to consider briefly the principal
features of the German-American potash relationship

during the past few month-. The ( Serman I lovernmenl

prohibited the exporl of all potash salts after January
29. This led to the formation of a committee in Berlin,

with the object of placing proposal- before the Govern-

ment in regard to the denaturizing of potash salts so that

they would !» useless in the manufacture of explosives,
while remaining valuable for purposes of manuring.
Towards the end of Februaiy, the United States

Government issued an announcement thai the German
Government had agreed to allow the exporl ofkainit,

a salt containing l<
- than 20 per cent, of potash.

Consumers in New York according!} attempted to place
t hemselves in comn on with 1 he American <

of the Potash Syndicati /ithaview to securing supplies
ofkainit. The remarkable facl is, that although that

office had been in co nication with the head office

al I lerlin, it had recei\ ed up to March t no mno
menl « hatsoevei to the i fleet ' hal a lift ing of the

embargo had been permitted by the German Govern-

ment and the oli\ Lou ' nclnsion is thai i he eml

never had been lifted.

Potash Deposits in Spain.

The Agricultural News was one of the fit I

journals to deal with the questii i the war's effect

upon the supply of potash, and a c< nsivi note

on the subject appeared in the issue for September
12. 1915. To the sources there referred to as es

outside Strassfurt, we can now, according to the

nber of Commerce Journal (London, February

L915), add that of Servia, south of Cordova, in Cata-

luna. Spain. Here potash mines have been worked
for some years, bul n is believed bhal the dep
have by no means been thoroughly exploited. The
Government of Spain, with the assistance of the Geolo-

gical Institute of thai country, is said to be making
reservations for a technical survey. It, is believed that

there will be some difficult) in arriving at an accurate

estimate as to the extent of the potash beds because

the salt does not lie in a regular basin as in upper
Alsace and al Strassfurt. A Spanish mining engineer
has stated that an appreciable amount of capital will

be required to make the necessan survey, but that the.

chances for finding potash in remunerative export

quantities are favourable.

Composition of Beans and Peas.

In view of the new interest which is being taken

in the cultivation of food crops, especially beans, in the

West Indies, the table of analysis of different species
of leguminous plants grown in ( ierman East Africa, and

published in the Bulletin of the Bureau of Agricul-
tural Intelligence and Plant Diseases (August-
Octoher lilll) should lie of interest. The composition
of five different species of Phaseolus is given, also that,

of the pigeon pea (Cajanus indicus). the lablab bean

(Dolichos Lablab), Vigna catjang, Canavalia

ensiformis, and Voandzeiti. subterranea (Anjola pea).
As a general rule the Phaseolus species seems to be li

--

rich in protein than the other beans, though the

percentage of crude fibre is greater in the ease of the

others. Vigna catjang, of which fourteen varieties

were analysed, showed considerable variation in

composition, the fat, for instance, varying between 0'86

and 4*33. As a general rule these beans and peas
contain about 88 per cent, of drj mailer, of which

about 50 per cent, is digestible carbohydrate.
It is perhaps unnecessary to point out that beans

constitute the most concentrated foodstuff which the

farmer grows. Indian coin possesses man} advantag s,

but beans are better from the point of view that thejj

contain a higher percentage of nitrogenous matter.
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INSECT NOTES.

A FRUIT FLY ATTACKING PAPAW
FRUITS.

The Journal of Ag B for September 21,

published by the U.S. Department oi Agriculture,
contains an article entitled Papaya Fruit Fly. The Papaya
oi the Southern United States is the West Indian Papaw
(Carica papaya), and as this plant has some importance from

ai economic point of view, in certain of these islands, a brief

abstract "I the paper mentioned- above, which appears under

th< joint authorship of Messrs. Frederick Knab and
W. W. Mothers, may be of Interest to readers of the

Agricultural News.

The insect which forms the subject of thi- paper is

Torotrypana curvicduda, Gerstaecker. [t was first brought
to the notice of the I'.s. Department of Agriculture in 1905,

when it was bred from a maggot-infested papaw fruit, from

thi Subtropical Plant [ntroduction Field Station at Miami,
Florida. Since that time, the increasing importance of the

papaw as a possibl i commercial crop has led to investigations
i mnexion with this insect.

The papaw fruit fly is now recorded as occurring in the

southern part of Florida, in Costa Rica. Vucatan, Brazil,

Peru, Porto Elico, Bahamas, and St. Jean (' St. Jan) Danish

West Indie-, h i- stated that this last record has 1 a

erroneously given as St. .Ir.hu, Antigua.

DESCRIPTION tin LDULT. The papaw fruit tl\

(Torotrypana curvicauda) belongs to the dipterous family

Trypetidae and exhibits a certain superficial resemblance to

a common brown wasp (Polistes). This is due not only to

it> similarity of size, form, andgeneral colouration, but in life

this is accentuated by the manner in which it walks about oh

th< fruit, with its body well elevated upon its slender legs,

and by a certain nervousness of movement. The female is

remarkable for its long and slender curved ovipositor, which

Is thi :

;th of its body.

[he ego. The eggs were procured fi gravid females

by dissection. Thenumbei oi eggs produced bj a single female

rs t" be slightly in excess of 100; the counts from two
- both showing a distended abdomen and probablj

ning a iHM.rU lull complement of eggs, gave 103

ped i it
- No eggs in process of develop

ent, w Inch indicates thai ill thi eg

disposed of within a short period.

the larva. The larvae are shining, dirty, greenisl
ii colour while f ling upon the interior seed mass.

Larvai tha ituretl within the ripened fruit, and that

i into the meat, ire the same rich gol i n

ci ilour a I h i ipe fruit.

i. n - -I i hi larvae. The larvae of the papaw fruit

flj
i thi the fruit, first feeding in the

central seed mass, bul later, as thej matui and the fruit

. into the meat and ruining the fruit. The

number of larvae in a single fruil i ii from two or three

to tw. at v or '. Sometimes larvae of different sizes occur

in th fruit .it the ame time, showing that the

infestation was fr more thai i oviposition.

Cultivated fruil has been found to be generally less

ii a i ild, and this i w ibed to the

i the flesh "I the cultivated fruits is usually tit

fleshed varieties appearing to In- more generally
icked [1 seems that the eggs are deposited inside thi

cavity, or at least thi insects develop best when this

Thick-fleshed fruits often showed numerous scars,

indi iting attemp .it oviposition, when no injurj to the seed
- or the flesh occurred to indicate the feeding of the

On the other hand, fruits were noticed, in which

fully grown larvai were found dead. Thi explained as

beii I alt oi an attack on fruits which were too

youi rhe contact with the juice of the unripe fruit is

quickly fatal to th larvae. It is evident that the fruit

was too young when attacked, and that the maggots
mi fully grown and attempted to penetrate into

the flesh before it was sufficiently ripened, and they were

killed by contact with the juice, [n the ripe fruit the flesh

is softer, and the gummy juice is no longer exuded.

pupal period. The luxe when full-grown usually
leave the fruit and fall to the ground, when- they pupate,
under some bit of ruck or buried in the a depth of one

or - inches.

The length of the pupal period is given as seventeen to

twenty-one days in Porto Rico, and from thirty to fortj two

day- in Florida. The latter figures were obtained as the

result of observations in the < 1 season of the year.

BABITS OF THE ADULT AND OVIPOSITION. The adults of

this species appear only for a short time just before sunset.

A female fly
was observed to alight on a well developed but

unripe fruit. After walking about a little she insetted the

ovipositor its full length into the fruit. As -non as the rind

was punctured, the milky juice which the unripe fruit exudes

whenever injured w -lied forth and began to trickle down over

the surface. It is evident that the female th endeavours to

thrust her oviposit..] through the flesh to deposit the eggs in

the central seed cavity, and that it is only in those varieties

with the thinner Meshed fruit that this is successfully

accomplished. Tin- larvae are always found in the seed mas-,
i scept when the) ere full-grown and the fruit i-

ripe, when

thej penetrate into the flesh with the object of Working
their way tot] utside in order to get to the ground and

pupate.

food plants. Dp to the present time i ther fruit

than tin- papaw has been recorded a- being eked bj this

insect, and all attempts to introduce th.- larvae to feed on

other fruits have, so far, failed.

RAPID [NCREAS1 OF THE FRUIT FLY. I tilling the last

two years the papaw fruit fly has rapidly increased in

abundance, and has extended it- range so as to threaten

iouslj the future development "t the papaw industry in

Florida. This i- largely a result of the increased cultivation

of the papaw in the southern part of the State. Some
varieties oi Philippine stock producing large fruits are appar-

ently nee from attack.

CONTROL. I has been pointed OUl that fruit with very
thick men escape infestation. While the papaw fruit fly

tupts to oviposit on such fruit, the thickness ofthe meat

prevent- the tip of the ovipositor from o
iching

cavity, and in the il i

If,
tie- Ian le cannot live. It was

further found that in some fruit- tie larvae had reached

maturity I" fore these had ripened, and had been killed by the

sticl y juice green fruil in endeavoi g to escape.
Tic means of control that now seem valuable are the

production "t varieties "I papaw tin; have thick meat and
that ripen 3lowly and, the conscientious destruction oi

adventitious oi wild papaw plants, and of all infested fruits;

All plant- with inferior fruit should 1.,- eliminated.

II A. It.
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DOWN THE ISLANDS.

ITEMS OP LOCAL INTEREST.
st. viscent. The Agricull iral Superintendent (Mr. W. S".

Bands) write to
1,3

thai work in the Experimet

during Fi >ri iv has included principally operations con

nected with provision crops, The harvesting has begun ol

onions, sweel potatoi
- Etounceval beans, white velvet beans,

and Bengal beans. This reflects the importance which the

cultivation of such crops is likelj to mni in the Colony.
In the Gardens, a large number of imported coco-nuts were

inspected, and 900 cane cutting di tributed. As regard
ndition of the principal crops in the island, thrips are

attacking cacao in some places, and the
|
rice for cotton and

arrowroot are still depressed.
Mr. Samis states that the installation of an 'oil expeller'

and other machinerj for dealing with co i id has been

in progress at the Government Ginnery. \" article i

i

this issue will show that impoi tant devi

ird to the handling, on :o operative
lines, of Indian

It is recorded that Mr. J. L. Fonda representing the

Fine Spinners' Association, and the Imperial Commissioner
of Agriculture, visited the island during the month.

Dr. Watts left on the 7th instant. The rainfall at the

Botanic and Experiment Station for the month was I'"'. 1 and

1*59 inches, respectively. The weather was therefore dry.
st. lucia. According to the re t of the Agricultural

Superintendent (Mr. A. J. Brooks), work in the Experiment
Station has included various operations connected with citrus

cultivation, including the raising of lime plants and the

budding of oranges and grape-fruit. Considerable efforts

are being made to improve the Castries Botanic Gardens.

Observations relating to the conditions of crops show
that the lime crop was practicallj over, while the cacao was

coming in slowly. The reaping of sugarcane has become
more general, whilst extended planting continues, as cuttings
become available.

Mr. Brooks visited a considerable number of estates,

and is making a collection of vegetable parasites with a view-

to their correct determination. The local grasses are being
studied with the sai bject. This work is b ing executed

with the help of Professor Trelease.

The lime factory closed on February 27, and during the

month also, the office of Assistant Superintendent was
abolished.

Plants distributed were: limi 3 2,000, nutmegs I,

decorative ii. There were also sent out 136 packets of

vegetable seed-.

dominica. Mr. Joseph Jones (Agricultural Superin-

tendent) writes to inform this < > tl i< . that work in the Expert
ment Station has included cutlassing, picking and mulching
on the lime plots; picking ami recording in the case nt cacao.

In the Gardens, the Castilloa rubber tree- have been tapped
and attention given to the maintenance of the good condition

of the ornamental trees anil hedges.
As regard-, the position of the lime juice market, it is

stated that the local price of green limes unpacked was 22*.

per barrel, and for yellow limes 7s. fie?, per barrel. Good

quality raw juice is in demand locally at Is. per gallon.
Several estates were visited U the Curator during the

month, ami a consideral umbei of visits on the

planters were recorded at the Botanic Station.

Plant distribution included, limes, 200; vanilla, 151;
cacao. 50: budded limes, II: miscellaneous, 26: total, 141.

The rainfall for the month was I'll I inches.

uontsebb v r. Vcconli
ig to thi report ol the I

(Mi W Etobson), the law enforcing the destruction ot d
cotton plants cami int ration during the i th. This

id. - that all old plain nusl be destroyed by Febr
28. In ordei to I

;

th mat I e the peasan
posters have bee tt up in prominent place- sta

he main point- contained in the Oi
[t is expected that the area planted under cotton

season will probably be between 1,500 12,000 acres. In

sion with cotton, Mr. Robson reports fuither, thai i

statement has Keen received in regard to the -a in pies of COt Oil

-cut for -pinning tests to the British Cotton ( trowing Associa

tion. It is satisfactory to know that Heaton 9 is considered
one of the two best, alt! ghg I strain- of both St. Vincent
and St. Kitts cottons were included.

| lonsiderable work continues to be d in regard to the

Bay oil industry, which is rapidly assumii

importance. It is reported that 30,000 ba} plants have h •

ordered for delivery this year, and every effort will lie in bd

meet the demand, though il i- doubtful « hi I hi i I he ordei s can

be .op,,, | with as quickly as might be desired. Nearly
20, I bay plant- were sent out in the past season.

,s i nu v. It is stated by the I lurator (Mr. J, Ja< kson)
thai work in the Experiment Station has included the man
ing of maize plots at Fitches Creek, and the reaping of

sugar-cane manurial plots at Cassada Garden. The ca

variety plots have received attention al various a

Plants distributed included: Eucalyptus, 1,863; onion

1,600; coeo-nuts, 35] : foresl trees, 225; cane cuttings, I 1,028;
sweet potato cuttings, 11,500.

The growing cane crop has made a good start, and
stands that have been obtained so fai are said to be good.

The Onion Growers' Association has been active.

Handling of onions began during the month, and 85 crates

were shipped. A meeting of the Executive C ittee of

the Association was held during the month. The Gove
ment granary was expected to open during March. Good
rains were experienced during the month. -Vi 1

1 inches being
n corded at the Botanic Station.

ST. kitts. Tin- Agricultural Superintendent (Mr. F. It.

Shepherd) writes to say that the work in the Experiment
Station has consisted in the planting of Indian corn, the

re ping of manurial experiments (result poor owing to clo

planting and attack of worms), ami the planting of nine

varieties. of sugar-cane received from Mauritius. Artificial

manures were applied to experimental canes at Brighton and

Buekleys estates. There were distributed from the

1,500 sweet potato cuttings.
The old cane crop was being rapidly taken off in the

Central Factory district, and about 2,000 tons of sugar had
been made'. During the month, for the first time canes
were harvested for the factory from the estates on the new
extension on the railway line. Owing to the continued dry
weather, the cane- were ripening quickly, and reaping opera
tions on the muscovado estates were in full swing. Three
of the estates in the Sand, Point district were sending their

cine- to the factory by boat, the present price of [6i Id.

per ton making this po sible. The young cane crop w

healthy and growing well, but rain, especially i

Basseterre district, was badly needed.

Mr. Shepherd States that although -nine estates were

preparing for th c
rig cotton crop, there will, however,

be a great reduction in favour of sugar-cam
Appended to Mr. Shepherd's reporl i- a stateme i by

the Assistant Chemist (Mr. II. Waterland), as to th

c lucted at the Governmenl Laboratory. This included

ermination of fibre in sisal hemp, analyses of n

and soil.
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GLEANINGS.

Al called in the /' n - .1 (D mi rara) for

l

10, 1915, to the oul break of anthrax among cattle

on t!
I Dei ara. The necessarj pro^ isions

ha -
I

i prevent fin ther spread.

The Barl foi Februarj 1 7. 1 9 1 5, repro-
an article which says that the Wadsworth 8l.p. light

used for manj purposes, has

worked well ii Trinidad. The machine costs, delivered in

thi \\
i 51,200.

In this issue will be found two notes on the potash
situation. Apparently the discussion of this subject is of

much genera] into rest. The Planters' Chronicle of Southern
India reproduces in its issue for December 12, 1914, a

previous article from the Agricultural News on the subject

According to a communication from the International

Institute of Agriculture, Rome, there are in Martinique seven

agricultural syndicates which grant loans to small fanners.

In Guadeloupe there are numerous agricultural syndicates,
but a scarcity of capital has prevented the development of

agricultural credit.

According to The Times (Annual Financial Review) for

January 22,1915, Great Britain looks forward at the end of

this year to a complete dependence as regards sugar, on sugar-
cane. It is urged that the powers of the Royal Commission
should be extended so that it might investigate fully all

sugar resources both within the Empire and elsewhere.

A portion of the editorial which appeared in the

Agricultural News oi January L 6 on West Indian exhibits at

the Imperial Institute, is reproduced in the Daily Argosy
(Demerara) for February 20, 1915. It is satisfactory to

observe that the local press considers the advertisement oi

colonies in the way under consideration a matter of economic

importance.

According' to The Board of Trade Journal foi January
7. 1915, under memorandum dated December 5, I HI I, it is

stated that i ler to avoid exposure of bananas entering
< lanada in carload lots, the entry of ears ol bananas from the

I Slates will be allowed without ,

on, it

ace., ii 1

1

1, nied by a statement to the effect that no hay or straw

is used in the pad ing.

The Lei ward [slat for Februarj
II. 1915, show- the amount of produce exported from

Antigua durin I ry 1 to August 31, 1914, as compared
with thatforthe previous war. It ting to record

that thi ire shown in the case of sugar and
[n most i

i duct- there was n decn
\ exported.

[n spite of thi hcaw rains in Demerara, great expecta-
tions are held in regard to cane cultivation. The wet weathi e

seems to have interfered with provision crops most, according
to the Daily Argosy, and on the Easl Coast many of the

villages have been more or less inundated. It is stated that

fi i- have experienced considerable loss, and then- maj be

a scarcity of food crops in a few weeks'

A copy has been received ol the Annual Reporl of the

Sugar Experiment Stations, Queensland. This

includes two sections which may be of interest to those

working in connexion with estates in the West Indies

I, ii work of the southern sugai experiment station, and

(bj the results of the sugar experi nl plots in different parts

of the State. There is also a section on mill work and

economics.

The last number of the Geographical Journal
(foi

February 1915) is a particularly interesting one. It con

tains an illustrated account of President Rooseveldt's journey
in Central Brazil already noted in this journal from Nat\

It would seem that President Rooseveldl claim- to have been

the first explorer of the new river rather than the first dis

coveiei. because the head and mouth were known before th"i

expedition was made.

It would appear that the most critical position in

Germany at present is not the feeding of the human populft

lation, but rather the provision of food for domestic animals.

Large quantities of artificial foodstuffs-are taken by Germany
in times of peace: for example, she imports no less than over

£' l.uon.uiin sterling worth of oil seed from Nigeria. To

makeup this deficit sugar is being ted to cattle mixed with

beet pulp, dried potatoes, fish or meat meal.

In Cooperation (the Journal of the Agricultural Organi
zation Society of England) for February 1915, there is a short

article by the well known West Indian hind owner, Colonel

the Hon. R. Stapleton Cotton, which describes the work of

the Kgg Collecting Depot Limited. This has rapidly increased

during the last few pears, md in 191 I it handled no less than

1,179,903 eggs. Alter the outbreak of war the depot

supplied large quantities of eggs for wounded soldiers

Another of Messrs. Cooper and Nephew's profusely
illustrated publications has been received, entitled The Royal
Show- of England and Its Influence on Stock Breeding. It

contains excellent photographs of all the prize animals at the

Royal Show, li'l I and the text explains the advantages ol

the various breeds for different purposes. It is noted that

the compilers refer to the Tamworth pig as the 1« n ewer's

ideal more than any other. This animal is found in the

West Indies.

At a mi the Board of Agriculture, Trinidad,

held on Wedne lay, Februarj 1". 1915, some interesting
remarks were made in connexion with the developing cassava

industry of that island. In thanking Sit Norman Lamont
for his instructive demonstration, it was observed that an

account of the mi ting (referred to in the last issue but one

of the Agrx Neios) had been read with interest it

St. Vincent, and had tended to stimulate the planting of

i in that island, [twas also stated that the Trinidad

factory had in idi an offer of j£4 per ton

in that island, delivered at the nearest railway station oi

thi producer.
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STUDENTS' CORNER. I IN \l..

REPRODUCTION IN FIBRE PLANTS.
There are two important ed in

the West 1 m li- s which produce fibre \_ trcraea

h these belong to the rial ur i
i The

i" i i tains fiftj species, all indigenous to tropical

America,. the latter fifteen, h lility that

e production of fibre from A'ja >\ la, h ields sisal

hemp, may become i i

is, there

is some reason for direi udent's attention to the

general bi itanical nal are i i aera. The
pi iling oi

haracterisl ii in the drier districts oi til

islands in the Wesl [ndies, and the student would do well

i iservations in connexion with this important
matter. From a purely botani indp the inflores

ice of these plants is inten ace biibits
; i"i h

sexual and asexual reprod i. As a general rule after

the berries have matured, the pi Us I md and
the entire plant dies, the strain oi producing the enormous

panicle having resulted in complete exhaustion. The seeds

may or may not find an opportunity uinating.
Asexual reproduction consists in the p oducti i of bulbils in

the axils of the bracts on the pole, [f the student removes

one of these structures, be will observe t hat tin-re are formed

at the base one 01 more tlets. In the ordinary course of

its these bulbils fall to the ground around the mother

plant, where the rootlets rapidly grow at the expense of the

stored-up moisture and t 1 material, and then strike into the

ground. \ characteristic feature of Furc'raea is the formation

of bulbils in p he flowers. This gives the

peculiar appearance ivhich has led to the erroneous idea in

i eases, that 1 1" 1 seed is cap rminati n sitti, in

other words, that Agave and I are viviparous.

From an economic point of vii tv, poling is of importance
because it is the limiting factor in the life of the It

is desirable that poling should be delayed as long as possible

in the cultivation of Agave in order that the maximum
number of leaves may be lined without replanting.
Observations have b le in Jamaica which tend to show
that the poling of Agavi i is retarded by the presence
of lime in the soil. Whether . observation is of quite

general application has not yet been fullj
• d it

would serve a useful pur] i the student made note- >n

the poling habits of Agave .wing under different soil

conditions. It is con eful informa aj be

got from past observat ople (vh<5 have resided in

different districts for long periods. At any rate it would

of value to endeavour to collect as much information as

•le on a point of both scientific and interast.

Questions for Candidates.

PR] l.l\ll\ \ V.\ .

1. Contrast the functions of the
le-aj

ind the root of

a plant.

2. Na and describe three plants useful for hedge

ing. Indicate t heir useful I ICS.

[NTERMED1 vie.

1. Give an account of the work

experimental plots during the past yeai Station

of the ( lolony w here yon reside.

2. What are the different •

aj s of ci soil

moisture'

1 . Enumi rati i n
irj

different kinds oi

can. State whii h you idei mo
vation as a field crop

2. I liscuss Indi in corn as a i
I

RECENT WORK ON THE PHYSICAL
ANALYSIS OF SOILS.

i lcI appeal s in the i \rd,

\\.\I. No. 7, on the separation of soil pa
, and on thi

soil. The information is important. Experi
reported to have been made on the mechanical

above manner oi evei oil for the determinat >

i A

humus, colloids, et
:.,

and ii is stated that several ei

speriments were conducted with six soils, to determine
the manner in which individual crops are noun

same soil.

'In the first experiments, bromoform having a -
i

weight ol 2
-83 was diluted with benzol until at a a

tl of 2 -

64, the heaviest part of the soils sank in the
mixture. By further decreasing the specific weight

liquid mixture to ->:>. 2
-

49, and 2
-

36, the soils wen
a ted into five tractions according to specific weight, the li_

of which was suspended on the liquid having a specific ..

of 2-36.

•The ease or diffculty with winch a soil was sepai d

into its constituents was found to indicate the uniform I

its composition. An abundant separation of the specifically

lighter constituents indicated a soil rich in colloids, humus,
and available plant 1 1, while the separation ot an abum
oi specifically heavier constituents indicate- a less productive
soil, poor in humus and available plant food, although not

necessarily with a small absolute pure food content.

'Clay soil contained none of the constituents oi

v eight higher than 2'64, and the sand, loamy sand, loam, and

limy soil contained only I per cent., while the soils contained

up to 7*3. The greatest percent organic na

colloids, and available plant food were usually found in the
md lightest fraction, and then was usually a

increase from fraction 1 to fraction ."> in this respect. The
most silica, iron oxide, and clay were found in the fi

containing the most plant food. It is i included that thi

lysis of a soil with fluids of diffi fie weights indicates

the relative quantities of its constituents and the distril

of plant food in them.

'In pot experimi nts in the plant house, crops yielded
more dry matter per unit of area ol soil than those gro i

lie open. The assimilation of plant food, especially

phosphoric acid, was much greater in warm dry sill

than ill cool summers, but the increase in drj matter was
not correspondingly gn I Definite relal idbetween
the quantity of plant food and the quantity of dry
obta 1. the most marked ol which was with nitrogen. It

is concluded that if It" 1 gramme- ol plant dry i

contained less than l
-
61 grammes of nitrogen,

-59
-ram of phosphoric acid, or L'66 gran h, the
-oil needs fertilization with the deficient foods, while if the

100 grammes of dry matter contains m tan

rogen, I gram of phosphoric acid, or -I I gram
potash, no fertilization with these plant foods is nee
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S NOTES.

THE EFFICIENCY OF FUNGOID PARA-
SITES OF SCALE INSECTS.

IV
I ile insects

I I rable

attention in the Le ser Antilles, .1- elsewh

subtropi
Our I Ii

tin fui lieirrel

1 ji 1 1 certain gei by now 1 niergi d.

u what might have been

intelligi ntl] iej are valuable 1 eing the

alts of exj I bio \ -

ch, they may be

worth stating in vievi of tl hopes which still

lingi i to tl irl ificial disti ibu

tii'i, thi

Speal all quite bi ladlj . it maj be said thai

the efficiency of the fungi is proportional to the humidit]
of the air am 1

- hich theii tcur.

Their relative abu 1 the islands of the Windward and
Leeward groups follows pretty closely the amount of rainfall

usual i" each island, though the distribution of rain is so

local that the wettei islai 1

' have areas in which

the fungi are of little hm-, and the driest island has sheltered

me list situations in which thej are effective. Still speaking

broadly, it may be said that in Dominica, in normal years,
the control is as efficient as natural -can well produce,

ditions ai illy such that the red-headed fungus

(Sphaerostilbe coccophila) the white-headed fungus (Ophin
nectria coccicola), the Mack fungus {Myri/rngium Duraei)
certain Aschersonias, ami the shield-scale fungus (Gephalos-

check established colonies of scale,

and follow so closely on new infestations that the effects of

the insects are negligible. In most parts of St. Lucia, and in

the wetter districts of Grenada and probably of Sfc. Vincent

and Montserrat, the control approaches to that in Dominica.
In tin drier districts of these islands the fungi, while present,
are not so effective, or are more restricted to a seasonal

activity. With reasonable accuracy it might be said that

epting the shield-scale fungus and one on sugar-cane
K bugs, tin- Limits of successful cacao and lime cultiva-

tions arc the limits of the effectiveness of scale-destroying

fungi. It is not suggested that there is in this a relation of

cause and effect, bul lather that in the islam I- under COnsid

eration, the neces arj conditions as to climate are about the

ne in both respects. A case might indeed be rgued with

regard to Montserrat, that the depressed condition of lime

cultivation in some parts of that island is due quite as much
t.i the checking 1 >i at drj 3

ears 8 - to

the direct action of such c lifions on the plants t hem-elves.

This leads to tl n ablation of the fact thai the

matte) is m>t quite so simple as has been assumed for the

pui 1

neral >ve. The n effective

reproduction b} the insects has to n into account as

well 1 he fungu d in

this the cond 1 of the plant is usually, perhaps always, the

determining facti '1

"This i- a subject « hich lark

ed H|i..n. does not aj ft om
becau 1 get beyond

simpl di 1 dited if it cannot he

expressed in til 11 ot

hemist. In ..ne sucli ense it ha- hi

1 A. r. Woods, Bull / t J CS.D.A.)
ieci.i

I en in the favoured distrcts oi Dominica and St. Lucia,

plants transferred from the nursery to the field may becon

badly infested until they get established, and require, or would
'"' the better foi spraying, [n connexion with older tree-, the

infl 1 of otl irs stands out \ jus conl i"l is

less complete, .1.- in casi Grenada, ti ben

particulai n 1 won hi ivily infested, though the

shield scale fungus was present in e, while
"i hei - near bj wer* qnib lean

Eti uming tl 1

< ler it ii « 1 if humiditj
the fungi in question, th bul in Barbados is instruc-

tive. The rainfall 1- low. and 1 I in general is 11

and windswept. With the two exceptions noted, the fungi
enumerated abovi ii save in a very lew sh I ered

ts. In deep gullies and in -mall on the hills

where the rainfall is greatest, the writer h the red

beaded fungus and one of the Aschersonias, th with

tricted range "t hosts, : pre

cariously. A similar. 1 li ition

seems to prevail in Antigua, St. Kitts, and \. . .- islands of

relatively low rainfall.

('nming to the fungi men bove as exceptions
whose distribution is not so strictly limited, 01 i them,
Aspergillus parasiticus the sugar-cane mealy-bug fungus, is

lily accounted for. It is not less dependent on moisture,
but finds it accompanying its hosts in the enclosure formed

by the base of the leaf-sheath around the I the cane,
a situation in which water collects and lingers. The shield'

scale fungus is mure remarkable. Even in Barbados it per-
sists through the driest season with little shelter, and becomes

very active with - ewhat small encouragement in the

wetter months.

The only relevant difference known to the writer between
its spores and thus.- of the other scale fungi i- that they are

enclosed in a drop of mucilage. Whether this or some
constitutional factor accounts for its hardiness would be

difficult to determine.

This discussion will be continued in the uexl issue of the

Agricultural News.

W.N.

His Honour the Administrator of St. Vincent has

furnished this Office with a copy of the report of tin-

Directors of the St. Vincent Agricultural Credit and Loan

Hank, Limited. This is not an agrii liberal credit society
under the Act, nor is it nm on I; liffeisen lines. But the bank
continues to do excellent work, and is in a very thriving
ei.nditii.il. The net profit for the past twelve month- was

$l,049
-

49. In spite of last year being one of industrial

depression, the ban! has not failed to make financial progress.

An inexpensive and thoroughly efficient tyj f drain

n evolved to m in the Fedi

Mala\ Stat ion with the prevention of malaria.

1] I 11 n\ II. 1915, says that thi- i- formed ot

!i dt egg shape laid

The bl 1 1: lent foundal ion even on bad ground
in Bo« it Should tl 1t.1t

them correctly when the surroi

. after « hi ive no trouble; but
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RADIUM AND PLANT GROWTH.
Si mm un "i Resi lts in connexion »i rn

1 'i i.m \ti !. i 'HOPS.

Tin radio acti i on plants has been

rith from time to time in past issues ef tins journal.

i to page 21 in Volume \ 111
|
191 1 1 "ill show the

made by Mr. T. Thorm Baker before the B

Society of Arts in connexion with the utilization of residual

ctive waste material. i

''

; thai

the stimulating eflect of radium had been den

Mr. Baker pointed out that the comparatively large supplies

of cheap material should render possible the ntilizati £

In this article

is made to extraordinarily hig] is obtained

adishes, though againsl this was the result obtained

Board o) Agriculture in its experiments with

vheat, which gavi i much lowi ise in 3 teld due to

.. On page 215, in the same volume, another

uticle refers to Truffaut -
expi riments in France. Th

! principally to the msbip between radio

activity and the supply of soil nitrogen. This investigator

found that the effect of the radium was greatest where the

percentage of nitrogen present in the soil was least. It was

1
1 I. that Truffaut had !

satis

. results with black oxide turn. This whs

held to be 1 result of in . since this compound

cheaper than theordinary radio-active ores, ["he reader

will learn with interest later in this article the results of

English experiments with this oxide.

The last oot 1 the subject to appear in this
j

nal

! l;lt on page 310, which had regard to the Read

Experiments conducted hist year by Martin Sutton.

Mr. Sutton ha- just furnished this Office with bis Bulletin

No. 6, which contains a full report of the trials made in

)()1 1. It may lie interesting to mention hero the

various radio-active materials which were used. There

was first radio-active ire certified to contain approximately

milligrammes of radium bromide per ton of ore:

aecondly, similar material containing 9 milligrammes of

radium bromide per ton; thirdly, mine residue after radium

had been 1 stracted, but certified to contain is milligrammes

of radium bromide per ton; lastly, black oxide of uranium.

The general results obtained were to the effect that

radium has a distinct stimulating action on plant life in

general, and that the emanations possess the property of

developing and increasing growth. Many of the radish,

lettuce and pea trials which were dressed with ore showed

considerable superioritj
over those grown in plain soil, but

oi the ore far outweighed the worth of the increase.

< ),. , |„. other hand, it is held that if future investigation shows

ilonce dressed with radio-active material

,,,,, be used over a period of years, the original outlay may
be justified.

The results obtained with black oxide of

uranium were by no means as satisfactory as those got by

Truffaut noted above, though it is true that the experiments

were more limited in number. In every case where it was

used, theaction oi the oxide appeared to retard flowering, and

1 growth much in the same manner as

;v „,,, mure. Mr. Sutton does not give inj

figures to show the results of his experiments with uranium

oxide, though the illustrations are perhaps sufficiently

striking.
What seems to as one of the most interesting

results' of Suttons' work is the demonstration that radio-

ores do not take the place ol manures. It is noticeable in

most of the experiments that the effect.of the radium was

increased b v applying
'> it. This, however,

in the cas< litrogen
i- not in harmony with

Truffaut's work. Sutti th germination in

relation I I i-acti rid n id lid not give con-

ive results. It i- '" :

nee

already gained.
A very clear the '

tivity in

relation to planl growth cularl ird to America, is

contained in the Joui I

'

Garden,

foi January 19] i 9 II- H. Rusby,
!

1. a of the Colli University,

outline- the work of 1 the

French work, and th

ll is not intend- i i
hese

investigators, but it m all

investigators conducted perl 1 pel

ments, and 1 ed the mo tl results.

Some of these will be considered I irative purposes in

due course. It should be noted 1

believes thai radio .,

'

pi mi

in the absence oi sunl ably

influence the In ing

Rusby's work ith a larg of

vegetables, both temperate and ti m fair size,)

plots with varying quantitii ol what he calls his

radio-active fertilizer (R.A.F., eomp en ). In

,u these trial I
I

tons were ignored,

and the trials w in the manner

in which a farmer would proceed in preparing the land

and applying the radio-active materi; market crop.

The largest, gains recorded were in the Nutley experi-

is. which am ited to 129 percent.,
I at Nbrthfield,

135 per cent. Families of plaints wei I

1 hov, the

same varying susceptibility''. Members of the Cm
to which the cabbage belongs, were greatlj benefited. So

were the Cucurbitaceae, comprising the pumpkin, cucumber,

and squash. The Gramineae or grass family, comprising

hay, corn, sugar-cane, sorghum, and lawn grass, was eno

mously benefited. This does not mean that experiments
were tried with sugar-cane (though they were with corn),

but that it is simply believed that radi tive material will

stimulate the growth of sugai cane. Although Rusby's
maximum results were obtained with turnips, it will be con

venient in concluding this article to consider his figures

obtained in the case of peas, because this crop in relation to

radium was also investigated by several of the other expi

meiiters already mentioned. The following table shows

the maximum increases recorded by different workers in

connexion with the effect of radio-activity on peas grown in

uninanured soil:—
Stocklasa (Hungary) 200 per cent.

Sutton (England) 75
,, „

Rusby I (United States) 22-5,, .,

Rusby II (United States) 51-7 „ ..

Consideration of these figures will make it evident that

in spite of a large variation, there is considerable -round for

believing that radio-active mat. rial can greatly increase the

yield of cultivated plants in certain cases. From an n in

standpoint, it would appear that at present the essential thing
is to obtain a source of radio-active n . hich is cl

and to prove that after application its effect will be lasting
and never harmful. It would seem possible that as the

radium industry develops, it may be found practicable to

utilize some of the ch i|> I

3 products, like carnatite, in agri

culture. Till this has been done we ran hardly do more t]

regard the effects of radio ,n 1 1\. growth
as a matter of great scientific interest with com-
commer :ial possibilities.
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MARKET REPORTS. Barbados-
5.

T. S. Garravay a Co., March 8,

Loudon.—The West India Comm

February 23, 1915.

i •.

. x- Sheet, •_' 3J; bloi .111 per lb.

B.' [ >ns.

i 80/- to 83
|

I .. i

78/6-; Ja i ions.

Coffee I no quotal ions.

< HA West Indian, i'L'7 I" t'1'7 10». per ti

< cos Full) Fine no quotations; Floridas, I

tions; Wesl [ndian Sen island, l'_'d.

1 S [Ui
"ii^.

Franc—No quotations.
Ginger- -i [uiet.
1 -i vi i vss—Xn quotations.
1 • iv— No quotations.
Lime Juice [law, •_' 4 t.. l' 9; concentrated, £21; Otto oi

limes (ham d), luotations.
I rooE Mo quotal ions

Mace—8'. to 2 lid.

Nl'TMEtiS—4jo\ tO 5fd.
Pimento— Quiet.
Rubbeb Para, fine hard, '!><; fine soft, 2/3; Castilloa,

1 11.

I. m—• Jamaica, 2 3 to 2 fi

New York.— Messrs. Gillespie Bros., & Co., July 24,

1914.

Cacao- Ca a Llic. to 12c; Grenada, lie. to HAc;
Trinidad, ll.je. to ll|c. ; Jamaica, 10c. to He.

( .i cs Jamaicaaud Trinidad, selects $20*00 to $21*00;
culls, no quotations.

( i \ Jamaica. 9fc. I i

L3^C. per ft.

Giv 1 LO er ft.

Goat Skens !

i L6< \i tigua and Barbados, 13

t6c; St. Thomas and St. Kitts, 10c. to 43c. per ft.

Grape Fruit—Jamaica, $1*75 to $2-50.

Limes 83 7 i t" $4*50.

Mace—45c. to 53c. per lb.

H «egs 110's, 11

< • lxges -Jamaii a,
•

$2*50.

PlMl STO- -3jc. per ft.

d itrifugals, 96°, 3 -26c.; Muscovados, 89°, 2-88c;
Molasses, 89 . 261c, all duty paid.

Trinidad. -Messrs. Gordon, Grant & Co., March 22,

19i.\

Cai Venezuelan, §16*75 to $17-00; Trini

3 G-75.

Coco-nut Oi i

pill m
Coffee—^ Lc. per lb.

-i bo to 84 75 per 100 ft.

Dh ( i No qm
ss $3 75 to 84 i"

pi
.'in It..

I i 3pi i
i I 9 7- <

! English 81 30 to $1 40
pel

100 H
i ellow, 86 26 to $6*30; White, 86 7 •

.

— American crushed, i ins.

manure,

I

.".ii per LCK

100 ft.

i

Hai si; Mm ft.

JllM - S '

• Of 6 I- • in

850*00; S ammonia 882-00 per ton.

Molassi - N- quotations.
i inioxs 85 75 t«i 86 mi

per 190 lb.

?12 "76 to $13-31; Canada, no quotations.
3 otia, 83-25 per L60 lb.

in to $625 per 190 lb.; Patna, no quota-
no quotations.

3 i r—American granulated, no quol i r i. .u-.

British Guiana. Messrs. Wieting a Richter, February

6, !' IZ Messrs. Sandbach, Parkeb & Co.,

March !. . 1915.
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T \\a> shown in the lasl editorial thai most

of the importanl econ »mic forms of life in

ithese islands are of exotic origin, thai is. they

been inl reduced more or Ii ssby human agencies.

our objeel now to consider
igi acies, no!

of the past, but also of thepresent. For the essential

to bear in mind is thai introductions are still

continuing, none perhaps beins so revolutionary in

their effects as the ones enumerated in the firsl part

of this article, bul all just as important as reg

their cumulative influence upon local agriculture,

the present policy of which is diversification.

The early iiitri.iliirti.iiis of greal note, like the

i

ling of the sugar-cane, the cacao tree, and some

of the domesi icated animals were characterized I >\ their

being essentially the outcome of individual efforts.

There was no organizal ion underlying the introductions.

In many cases tiny were theac( ipaniments ofpioneer

immigrants, who brought them to the islands because

they had proved economically valuable elsewhere. An

interesting case of this is the origin of pigs in Barbados,

which were broughl over bj the Portuguese when they

firsl discovi red the island some three hundred years

Oldmixon records in 1708 that Barbados was almost

overrun with wild pigs. That these animals found in

the West Indies a congenial and natural environment

i- a tact worth remembering in connexion with the

proposed extension of pig raising at the present time,

which in itself will necessitate further introductioi

special breeds.

In manj instances early introductions b) enter-

prizing individuals turned out to be of far gr<

ec ic importance than was ever imagined at the

time. In fact, in icase the discover} of the economic

value of a plant was quite accidental. About the year

174-1, the then Chief Justice of Jamaica introi

some seed of Guinea grass (Panicum maximum) as

toed t..r some extraneous birds. The birds died and

the seeds were thrown away. The\ germinated, and

the avidity with which the cattle consumed the resulting

grass suggested the idea of cultivating it. Guinea grass

is now found everywhere as the principal fodder for

Wesl Indian live stock.
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In ill.- beginning of Wesl Indian colonization the

•only travellers to visit the islands were explorers ami

naval men. \ considerable debt is owed to the British

Navj in respect of importations. It is recorded thai

Lord Rodney was the original introducer ol the much-

soughted X". II variety ofMango, and Captain Bligh
thr introducer of the Breadfruit, was also a Daval

man. [n fact it isevident generally that navigation as

a qualification in tin- case of early introducers of plants
was a s, a,

,/,i,i non.

The advent "t' institutions in the matter of the

introduction of economic forms was gradual. \- regards

plants, the Royal Gardens, Kew, have figured always as

the central establishment in this respect, and deserve

special i sideration. According to Thiselton Dyer's
most interesting historical account,* the Gardens first

ami into existenci about the middle of the sixteenth

iiiiiiix over 350 years ago. The Gardens were then

simply Royal domains, ami hail i fficial st.it us as they
have at the present time. It was not until tin- time

of Francis Masson iITTi'i that Kew's [mperial work

began. Masson was one of the pioneer collectors sent

from Kew, ami following him, in fairly quick succession

were others. Most of these early botanists were attached

o i xploring or surveying ships, and although theirwork

was principally confined to collection lor Kew itself, this

work resulted in a distribution of plants from Kew in

later years to different parts of the world. Even before

1841, in which year Kew became a Gpvernmenl
institution, considerable botanical assistance was given
to the Colonies. In answer to Dr. Lindley's report on

the Gardens (1838), in which it was stated, that no

* communication with Colonial Gardens is apparent from

the < larder) hook of I

>elivery,' John Smith (at that time

Foreman) showed that this statement was based on

a misapprehension, and referred to the tact that in 1818

Mauritius was supplied with European fruits from

Kew: New South Wales was also earlj supplied with

useful fruits, 'and there was a considerable intercourse

with India and China through the East India

Company s ships. In some cases, on an extensive seal,.,

as for instance, iii the Spring of 1806, fourteen boxes of

plants were -mi 1>\ the ship "Tha s" to India.' No
reference is made to tin- West Indies, hut it is unlikely
that Kew failed to participate even at this early date

in the botanical establishment of these < !olon

In 1841, Kew became a Government institution

under the old Woods and Works Department, and the

famous botanist, Sir William Hooker was appointed as

*
A'...- Bulletin, No. 60, L891. See also The I: yal Botanic

dent, Kew. Historical and Descriptive. Bj VV, .1. Bean,
lasistant < 'urator.

the first Director. From that time up to the present
Kew lias played nn

integral part in the agricultural

development of these ( Jolonies.

An\ attempt to enumerate the plant introductions

to the West [ndies for which Kew has been responsible

would he impossible in the spaci
of this short article.

It will answer, however, our present purpose, to refer

to general statements made from time to time by the

Colonial Office. In a speech delivered in 1895, the

Marquis of Ripon, KG Secretary of State tor the

< lolonies, said: ( lieai work ha- been done and is being
done [by Kew

|

. . . .to aid the Colonies in the introduc-

tions of new plants*' Special reference was made to the

West Indies in this respect. 'Almost all our natural

products have been, through the agency of Kew,

introduced into Jamaica ^.gain in 1898, Mr. Cham-

berlain said: Let me express . . . my deep sense of

obligation to the authorities at Kew for the assistance

they have given me in regard to the West Indies and

oi her colonies.'

( )n the formation ol the Imperial Department of

Agriculture for the West Indies in 1898, Kew was

relieved of a considerable amount of its West Indian

work in fact of the reasons for the new Depart-
ment was to effect this relief. The relationship,

however, between the Imperial Department and the

Royal Gardens has from then up to the present
never ceased to be most intimate, lor not only is Kew
the most authoritative botanical institution, but it also

has personal ties with the [mperial Department as well

as scientific, since its former Assistant Director was

selected as the first Imperial Commissioner of Agricul-
ture for the West Indies

A noteworthy feature of the last twenty years has

been the formation of other agricultural departments
in the Colonies, and these have conferred considerable

benefit on the West Indies m the matter ot plant

exchanges. The Tropics at the present time possess

well-defined lines of botanical communication, hut all

these lines meet at Kew, which may he regarded as the

central exchange. The.- unt of local literature on

economic botam has also \astly increased, and, as

a whole, communication is so good that hardly has

a new economic plant proved asm-cess in one colony

before others similarly situated are making enquiries

concerning its introduction to them. This line of work

constitutes on,- ,,f the important functions of the

[mperial Department of Agriculture for tie West Indies.

It ma) appear to the reader that the theme of

this article is an appreciation
ot Kew. We should
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hasten to acknowledge other agencies as well. First

and foremosl I hi re are the piom i ho have settled in

tin- islands, and who have by indi\ idual enterprise and

keenness been responsible for many important introduc

fcions. This observation refers esp i

ill]
to 1 ir Kew

correspondents, some ofwhom wi re planters who devoted

their leisure time both studj
>i ocal botany. Others,

again, interested in practical agriculture have obtain -I

in w varieties and species on a purely business footing.

Such enterprise is equally beneficial in .the long run.

Of recent years the Wesl [ndies have owed a great deal

both United States, particularly to the Southern

States where climatic conditions and hence vegetation

are mori comparable to our own. h may nol be irre-

levant to point out that in considering West Indian

commercial relationships with the Mother Country and

the United States, it is only fair to remember the

debl we owe in regard to our ec< mic flora on which

our prosperity depends. Thi intrinsic value of an

imported seed or cutting ofa useful plant is inconsider-

able: but its potential value \ b enormous.

Yrn little has been said in the course of this

article inrespeel of the agencies through which animals

have been introduced. As a matter of fact there is,

comparatively speaking, very little to say, because

domestic animals do not underh tin- staph' industries

of the West Indies to anything like the extent plants

do. Several instances of the different agencies have been

Doted however in a former article, and it will berealized

that these have been generally speaking, individual,

and during recent years the outcome of local initiative

en tin part of planters, and latterly of the Departments
of Agriculture. The agencies through which pests

and diseases arrive can scarcely be dealt with in this

article, as it is a subject which requires special treat-

ment. It may be observed, however, that it is the

function of Kew and the Departments of Agriculture
in tin' Colonies and in foreign countries to prevent

listribution of these parasites, just as it is their

object t" encourage the. distribution of the species or

varieties which these parasites attack

INDIAN CORN.

MEASUREMENT OF INCREASED YIELD
FROM HYBRIDIZATION.

Si i _" ;i
|

in
i]

ii n-t ioa of fii maize li\
'

! been found to give increased d the increase i-

frequently of suet magnitude thai the utilization of this

I tor ot
|

I icl in ness becomes a
[i

actical question. It is

fore highly desirable to unci and tin- reasons why

give favoui i
i result - and i ithei 5 give little 1

no increase over the yield r>l the parents. \ necessary step
in this iliriTtii.n is to devi [op a reliable method of measuring
the effect of crossing, apart from othei factot that influence

yield,

The development 1 met hods "i compai hag
the yield nt first geuerati m hybrids with thai of their parents
has I mini by (1) a failure to fully appr :ciate tin

imp 11 in,..' pi indh idual dn ersity in by
'

1

1 he abnor-

mal behaviour of self-polliuati I ze plants, and (3) the

difficulty of securing for comparison hybrids and parents with

identical ancestry. It is believed that the method hi

described avoids these diffii ilties and affords moi trate

means of comparing fii ration maize hybrids with thi

parents.
The method is illustrated by m ! meriment in crossing

i«" varieties oi sweel corn in whirl, it was found thai the

progeny from one hybrid ear yielded nearly double thai of the

other hybrid ear involved in the experi nt. 'I'., have taken

either ear alone would have led to entirely erroneous conclu-

sions regarding the: increase secured as a result of crossing.
The increase in yield d le to crossing asured by the

method here proposed was 31 percent.

'I'lie must important conclusion arrived at by
( i. V Collins, to whose paper in the Journal
of Agricultural Research (October 1914) the above
is the summary, appears to In- that the mean yield

produced by seed fr two hybrid ears compared
with the mean yield produced by seed from the two

pure seed ears u'ives a fair measure • >!' the effects,

of hybridization.

New Method of Growing Corn.—The Experi-
ment Station Record, Vol. XXXI, No. 7, states that corn has
been planted successfully under dry land conditions in

western Kansas, by the following methods. The seed is sown
in rows twice the usual distance apart, while the plants are
twice as thick in the row. The stand is therefore the same,
but as this method seems to preserve the moisture midway
between the rows, the supply is often sufficient to maintain
the corn in a flourishing condition during temporary periods
of drought, while occasionally it may complete the develop-
ment of the crop. It is noted that by this method the yields
were about 30 bushels per acre, while in adjoining fields in

which the rows were 3| feet apart, the yields were only 10 to
12 bushels per acre.

It is stated in the Journal 0/ the Royal Horticultural

Society foi November 191 I, that a new bean known as Tepary,
a supposed variety of Phaseolus a cutifolius, Gray, has beeu
found in the arid districts of Arizona to yield four times as

much as kidney beans. I' is well adapted to dry farming on
account of rapid germination with but little soil moisture. It

one,- established, it will stand protracted seasons of water
famine. Another note in the same journal makes an inter-

esting reference to the occurrence of gloss and colour in beans
a subject investigated in the United States. No generaliza-
tions are attempted,^ but a long series of crosses has

ni.i.l". ami tin- results obtained tabulated. The flower
colours recognized are white, light pink, (link and cri

and wli,a is especially in , it is considered that

bio is closely >rrelated with seed coal .'..lour.
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SUGAR INDUSTRY.

THE RATIONAL MACERATION OF
MEGASS.

An
interesting article by the lair Leon Pallel on the

Rational Inhibition (Maceration) of Bagasse in the cane-sugar
factory appears in the February issue of the International

Sugar Journal.

The writer firsl lays stress on the :essi'j for exercising
control over the quantity of water employed and its man
oi application: he recommends that where higher maceration

than In per cent, is practised, it is well to have the work
under the supervision oi a special operator, and that the

water-supply for the various distributors should be capable of

<• nt r< >l fro) if central poim from which the operator ran

he work going on at cadi of the several mills.

He recommends the use of hot wau-r, i.e. having a tern

perature of at least so" t,, 85 C, and as it apparently takes

some appreciable time for the water effectively to penetrate
the megass, he suggests that it is advantageous that there

should be a considerable distance between the mills.

[t is pointed out that passing the waterthrough pipes

pierced with holes, such as form the usual installation for

the purpose, give: a very uneven distribution of the water;
in consequence he advises that atomizing injectors should he

used. These should be of bronze with removable and

perfectly fitting connexions, all the pieces being interchange
able. The useful suggestion is made that when these injec-
tors are sen wed into place, they should be secured there with

a drop of solder to prevent their being tampered with.

This solder is readily removed when it is desired to discon-

nect an injector.
Stress is laid on the necessity for the water being

perfectly tree from suspended particles so that no interrup-
tion of the injectors may take plate, and in order that there

should be no irregularity in the delivery of the water.

It is desirable that the water should be applied in a verj
tine spray, and it is suggested that this may be seemed by
working with a pressure of about 3*3 lb. per square inch, but
that it is not necessary toexceed this pressure. The pressure

may be obtained by drawing the maceration waterfrom tanks

placed at an elevation, and it is pointed out that this eleva-

tion should not be less than about 26 feet, and may with

advantage be even up to double this, namely 50 to 52 feet.

Care should be taken to maintain, as far as possible,
a uniform level of water in the tanks so that the pressure

may also be Uniform.

The use of a pump is recommended as a preferable
means of securing uniformity: in this case any undesirable

increase or variation in pressure is guarded against by
placing a safety valve on a branch pi|>e returning to the

pump suction tank.

It is suggested that low pressure steam may In- used for

partial maceration purposes, and that this may be applied by
means of the atomizing injectors: the recommendation is to

use steam in any case only for partial maceration: any
attempt to use steam alone v ill result in inconvenience from
the cloud of uncondensed steam that will arise from the

mills.

The use of last mill juice lor maceration purposes is

discussed, and it is pointed out that this presents some ditti

culties owing to the trouble caused by finely suspended
particles of megass, and from the fact that owing to the

ready fermentability of this juice, troublesome fermentations

may be set up.

CANE-SUGAR MANUFACTURE IN HAWAII.
The billowing is a summary of a paper read by

Noel Deerr on the status of cane-sugar manufacture in

the Hawaiian Islands before tie Eighth International

Congress of Vpplied Chemistry, Washington and
New York. I li 1 2: -

The general status "i manufacture may be seen from
the annexed summary, which i- based on statistics covering
ovei 90 per cent, of the output of the last five years. The

figures are true averages and take into account the
in amounts produced in the different factories. The

fig
- except when otherwise indicated irtrr to perce S

-

of the sucrose in the raw material.

High. Low. Mean,

Sucrose per cent, cane
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cent, of gasoline; these 10,000,000 gallons of alcohol would

thus be equivalenl to 24,000,000 gallons of gasoline; worth

36c. per gallon, and in all §8,640,000. This would give to

Jcohola value of 23c. per gallon, in<l enable it to compete
with _

In addition to the sugar in the molasses, a very great

proportion of the potash removed from soil by the crop oi

iane is to bi found in the molasses. I have not available

tn\ analysis of Cuban molasses showing the percentage of

potash, bul in all probability this will not be below 3 percent.
The 100,000,1 gallons produced for the .Top of 1913-14,
in Cuba, will weigh in all 600,000 tons, so thai this mola

will contain |s,imki tons of potash. The present price oi

sulphate of potash in Cuba is §55 per ton, which would give
to the potash a value of 8110 per ton; the 18,000 tons of

potash contained in the molasses have then a 'value at the

current price oi 81,980,000.
I n addition to the potash, molassi contains a small but

\.r\ appreciable quantity of nitrogen, which 1 will, in the

ibsence of detailed analysis of Cuban molasses, take as being
•5 per cent.

; then, there is contained in the molasses, "i,
11 " 11

tons of nitrogen, having a market value of $1,200,000 when

valued as commercial fertilizer.

In addition there is a small quantity of phosphoric acid

in molasses, which will not be taken into account.

The following tabulated statement gives the gross value

of the three principal products of the molasses output, based

on a production of 2,500,000 tons of sugar:
—

Alcohol, 40,000,000 gallons, worth 20c. a gallon $8,000,000

Potash, 18,000 tons, worth §110 a ton 1,980,000

Nitrogen, 3,000 tons, worth $400 a ton 1,200,000

§11,180,000

It is one thing to make a calculation showing the

possible value of the products to be obtained from the

es produced annually in Cuba, but before these can

easily be realized, it is necessary to demonstrate the possi-

bility of a market for them. I believe that a very extended

use for the alcohol capable of being produced locally can be

found within the limits of the sugar plantation in the

following cases:—
(a) Alcohol-burning locomotives.

(&) Alcohol-burning tractors, to be used in propelling

ploughs, cultivators, and other agricultural implements.

The 18,000 tons of potash contained in the molasses

produced annually in Cuba, are several times more than is the

quantity imported annually into Cuba, for use as a fertilizer,

which amounts at present to about 3,000 tons. I am
informed that great difficulty would arise in the marketing of

this product, since the world's supply of potash is controlled

by a German syndicate prepared to crush any competition;
this monopoly of potash is keenly resented in the United

States, where any si >urce of supply would be eagerly welcomed,
and where we should have to look for a market.

I would, in addition, point out to you that the recovery

of alcohol, potash and nitrogen from the molasses presents
no technical difficulties, as many plants on the Continent of

Europe already work up beet molasses; the process is simple,

and the plant not expensive; I estimate that ten centralized

distilleries, located at different points in Cuba, could be

erected for a capital cost of, say, §1,800,000, and that these

would be capable of treating the whole molasses output of

< !uba.

This subject of molasses utilization has been written to

death in the technical journals of the last few years, but I

do not think any h.o m doni if the] ma nitude
ol I he industry is placed before you evi :

panied bj any defin Ch mding
trouble in Cubais shortag of [about the increase of the

capacity of a limit of labout through the medium ol mei

cal appliances, willalways
: of greal benefit toa come

such as exists in Cuba ap ou i power at present
al i wholly unutilized, i available; I I believe that

would be greatly to the advantage ot < luba.

THE GOVERNOR PLUM AS A HEDGE-
MAKING PLANT.

The information in the following note has been
received from Mr. A. J. Brooks (Agricultural Superin-
tendent, St. Lucia) in connex with the recent

editorial, The Importance of Enclosures, which appi an d

in the Agricultural Neivi. March 13,1915. Mr. I! rooks

expresses the opinion thai the subject of hedge-making
is worthy of special attention, and is one that has been

badly neglected in these islands. He continues:

In connexion with this matter I should like to draw
attention to the advantages to lie gained by the use of the

Governor plum (Foacourtia sepiaria) as a hedge plant. It

is beyond doubt one ol the best plants for general use,

growing well both in wet and dry situations. It bears long
die like spines of great stiv.igth. These surround the

stem from the surface of the soil to the highest tip, thus

forming a fence which is impenetrable.
Unlike many other plants used for hedges, the Governor

plum does not produce quantities of brightly coloured flowers

which often clash with other colours if grown near beds or

borders; neither does it become unsightly when the flowering

stage has passed; nor does it produce quantities of wind-borne
seeds which often become a serious pest in cultivated land.

From the minute white flowers of the Governor plum,
round plum-coloured berries are produced which can be
made into a very agreeable jam or preserve. The plant is a

quick grower, hardy and evergreen. Its pink-coloured young
growths render it attractive and ornamental. When cared

for and clipped regularly it forms a dense compact hedge
.'! to ^ feet thick, and may be grown up to a height of '10 to

12 feet.

A hedge such as I have described was grown at the

Agricultural School, Dominica, and its presence added con-

siderably to the general striking appearance of the ground.
This plant is being used largely for hedges and wind-belts

at the Agricultural and Botanical Station, Choiseul,
St. Lucia.

It is stated in the Experiment Station Record for

December 1914, that minute doses of hydrocyanic acid have
been injected into maize and hemp, with the result that it has-

been utilized by the plants in question. The investigator
had previously found that the poison injected into the plan ts

was probably broken up by reaction with substances in the

plant juices, one of the products thereof being ammonia.
His latest results, theref

,
tend to support previous ones.

It may be added that Treub put forward the view, based on

experiments, that hydrocyanic acid is the first compound
produced in the synthesis of protein from nitrates and

carbohydrates.
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THE PIG-RAISING INDUSTRY.

SUGGESTED BACON FACTORY FOR THE
WEST INDIES.

Tlif need for greater agricultural diversification in most

of tin Wesl [ndian islands, and the importance at the present

t in i. i.t In, ;il food production, have led to the formulation of

a scheme by Dr. Francis Watts, C.M.G., whereby a new

industry may be added to those already existing. This new

industry consists in the production, on co-operative lines, of

pork and bacon

In the recently issued number of the West Indian

Bulletin, a paper on the subject states that there appears to be

no reason why. as the outcome of the development of

refrigerating machinery, bacon and pork products should not

be raised in these islands to Hud a market in Europe and

America. These markets haveforsome years been feeling the

effect of a diminution of supplies, so that prices have advanced

over 30 per cent, in the last five years. New sources of supply

an urgently needed, and it is evident that the time is

opportune for the West Indies to come forward as a furnisher

to a market likely to be faced with somewhat short supplies

for some time to come.

It is maintained that success depends upon entering the

new enterprise on a large scale and on co-operative lines.

It is suggested that companies might be formed to purchase

pigs from growers on a profit-sharing basis, on similar lines to

those On which the large sugar factory companies ileal with

sugar canes anil sugar.

Looking it the subject from aWest Indian point of view,

it i- seen that there are many facilities for greatly increasing

the number of pigs raised in these islands. Much land

hitherto unsuitable for cane or cotton could be used for pig

raising, [n the matter of f I supplies, provision crops of

a diverse nature can be easily grown. Then there are many

bj products and waste products that may be taken advantage

of: for instance, molassesand filter-press cake from the sugar

factories. Besides, we can add materials like bananas, coco

nut proline!-, and many other substances which are now

wasted. In considering the utilization of these materials in

the way suggested, it should be remembered that the pig is

the most efficient meat-making machine there is.

Turning to the animals themselves, it is stated in the

papei thai there would be no difficulty in raising in each

island 20, > to 30,000 pigs in a season. The best I. reeds

would pi
found to be the Duroc Ji rsey, Poland

China, Berkshire, and Tamworth. In regard to meat.it

I, been suggested that bacon produced in the West Indies

may possess the defect known as softness. It is however

well known that softness is a feature appearing not only in

warm climates, but also in cold. Recent researches have

appi ared to h ive demonstrated that softness is largely trace

able to the methods of feeding and that certain oily f Is,

i/e products and oil meal maj accentuate

this feature. Opportunity has recently been taken to

mine the fat of pigs raised in several West [ndian isla

The results appear to show that under present conditions oi

f( i ,!,,,._. the
' tends to exhibit firmness rather than softness.

A BACON FACTORY IN RHODESIA.

To show thai a factor) similar to thai proposed
u wmk successfully in a warm climati tin

following article and abstract have been taken from

the Rhodesia Agricultural Journal for December

L914.

The concern is run bj the British Smith

Africa (' pany. The pigs are bought up direct, not

on a profit-sharing basis as has been suggested for the

West [ndies

It will be noticed that the factory is run on quite
a small scale, which is an encouraging feature from the

West Indian pi
nut of view:—

The new Bacon Factory is now in working order, and

the products, weare pleased tosay, have met with a very good

reception. Pigs have been forthcoming fairly freely, but the

capacity of the factory, which can deal with up to 300 pigs

a month, has not yet been tested. The quality of the

animals sent in has been very good, ami so far only one beasl

has been condemned on account of disease.

The factory is a very substantial building, ami the

outer walls are of such a thickness that the interior is always
cool. The main building consists ol -ticking pen. pig-ties,

slaughter house, picking house, sausage loom, bacon washing
house, smoke room, and office. The pig- are received at the

factory siding and turned into an enclosed run. They are

weighed straight off the truck and purchased by live weight.

The pigs are afterward- turned into the sties, of which there

are three, each capable of accommodating ten pigs. These

sties are nicely completed with Wrick floors, and are well-

drained, thus ensuring the acme of cleanliness. It may be

mentioned that the refuse from the sties and the runs will he

conveyed to the adjacent land-, which are to lie placed under

irrigation with a view to breeding and feeding pigs on the

premises. The pigs are kept in the sties for twenty-four

hours ami are then passed into the sticking pen. Thence

the carcase- an- conveyed by mean- of overhead tracking to

the dumping table ami the scalding tank. A clever arrange-

ment lifts the carcase bodily from the tank on to the scraping

table, where it is cleaned and disembowelled. From this

point the pig i- taken hy means of the tracking in another

weighing machine, where its dead weight is recorded. The

backbone is afterwards taken out of the carcase and the two

-id. - an- placed in the chilling rooms.

The insulated chambers consisl of the chilling rooms,

airlock curing cellar, and bacon stoic These rooms are

constructed in the most modern manner, and are capable of

holding the required temperature for several day-. The

temperature in t lie chilling room range- between 30 and •">">

degrees, and it ha- a capacity for dealing with seventy-five

pigs a week. The -ide- of bacon are hung on iron bars, and

thepri.ee-- of chilling takes two days t" complete. Passing

from thi- i .the side- enter the curing chamber, where

they remain fourteen day-, subsequent 1" which they are

Smoked in the -moke room, and the bacon is ready for sale

about eighteen days after the pig has keen killed. The ail

lock referred to i- a chamber between the chilling room and

the curing chamber, and it is SO arranged that when the- main

entrance door to the chambers is opened the hot air from

without cannot penetrate into either the chilling or the

curing rooms. This serves to maintain the temperatures in

cither room at a uniform degree. The wall- of the chambers

are insulated w ith charcoal.

What is required at the present time is more pigs.

There i- no doubt that in due course these will be forth-

con ire that the breeding of pig- for the

factorj will be found a very profitabla undertaking. The

attached circular, issued by the Acting Commercial Repre
sentativi i British South A.fri i

I ompany, gives full

particular- as to the condition- under which pigs are received
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at the factory, and we would advice farmers to carefully

study it. tn regard to feeding and g tsJ attention, these

important factors are dealt with in Departmental Bulletin

No. lii'J, which ran 1 btained upon application to the

Department of Agriculture.

COTTON.

The circular referred to states that pigs are to be put

chased at current rates, though a reduction will be mad
all pigs that, are found on killing to be sofl or otherwise of

inferior quality. All carcaseshave to be passed free fr

disease bj a Government Veterinary Inspector. Payment for

pigs is made monthly.
The type of pig required should be from L50B». to 200 ft.

The most readily saleable are those having a good even

covering oi flesh with a large proportion of lean meat, thick

and firm in the belly parts. Very fat, lard) pigs, especially

those with an excess of fat on the back and on the inside of

the belly, can only !»• used for second class produce. Sows

that have raised litters, old sows, boars, old castrated boars

or stags, ran <>nly be expected to yield third class < ii- inferior

produce. Prime bacon is produced from young sows or

barrow pigs from seven to ten months old or thereabouts.

As regards sending the animals to the factory, marking is

important. Mar marking or clipping oi the hair is recom

mended. The .Manager of the Factory must lie advised iii

advance of the number anil full description of the animals to

bi fl -patched, how they are marked, and whether packed in

crates or loose.

It is essential that animals intended for bacon purposes
should not I..- bruised or knocked about, and when travelling

they should l>e protected from the sun and heat. Overcrowd-

ing or overdriving should lie avoided. Pigs should not be ;
' d

heavily immediately before being despatched to the factory;

but if they are to travel long distances, water and a slight

feed should I"' arranged for at intervals.

Method of Curing Bacon.—The following method

employed in Wiltshire in the preparation of the renowned

bacon of that county is given in The Agricultural Note Book

by Primrose Met lonnel:

'For a pig of 200 H).: When the meat is cold and cut up,

have it salted lightly and left on the stones for the night.

Next morning brush off this salt, and well rub in a layer of

Bait and half a pound of saltpetre for each side of I,,,cm ,,\

this weight, and have the saltpetre mixed with 1 ft), of

coarse brown sugar for each side. Have it rubbed every day
for three weeks, and then wash it all off, and have it sent to

be smoked for a week or a little more. It is then tit for use.

A pickle is generally made for the head, legs, etc., and any
other small bits. Six lb. of salt, 1 lb. of saltpetre, 1 lb. of

treacle, boiled for half an hour in 6 gallons of water, when
cold to receive the piece>.'

In connexion with the article on radium and plant

growth in the last issue of the Agricultural News, it i^ of

interest to record that a note in the Monthly Bulletin oj

Agricultural Intelligence and I'tant Diseases for November
lull, says that radio-active emanations have a marked
action on alcoholic fermentations and yeast, everting a stimu-

lating action from the moment of ii i olation of the medium
and the growth of the elyptical yeast, until the final

stages. It is stated that this increased activity will be

of great advantage in wine-making.

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

write as follows, under .In. • March 6, 1914, with

.nee to tin sales of West Indian Sea Island cotton:

There has been a rathet better enquiry for West Indian
Sea [sland cotton since our list report and about L50 bales

have been sold, chiefly Nevis [3d. to I [d., and St. Kit!

to Mir,., also a few Mont rial at III'/, and Old Crop
Barbados and Antigua I2d. to 1.'!./. Prices are quite steady.

\bout loi) bales of West Indian Sea Islands were lost

in lie 'Western Coast' which was torpedoed in tic « I
I

The following is the report for March 20:—
Since our last report no business has been reported in

West Indian Sea [sland cotton.

The price-, for Carolina Sea Island are now quite firm

and with any improvement in tin- war position, we loo

a B I demand

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

Sea Island cotton in the Southern States, for the k

ended March 20, is as follows:—
The early part of the week a cotton warehouse was

burned, and 200 balesof Island cotton were destroyed. They
consisted entirely of Planters' crop lots classing Extra fine.

This has reduced very much the limited unsold stock.

There has been a good deal of inquiry during the week
for the crop lots, but at limits lc. to 2c. below the views of the

Factors, consequently the sales have been small. Oth'

the market is quiet, there being little demand for Fin I

Fully Fine; the small stock however, is firmly held at

quotations.

We quote, viz:—
Extra Fine 23c. to 24c. 1 Id. to 111'/., c.i.f. & 5 p. i

Fine to Fully Fine 22c. = 1..1,..., ,

Fine, off in colour 18c. to 20c. = ll^d. to 12^d. c.i.f. md
5 per cent.

This report shows that the total exports of Sea
Island cotton from the United States to Liverpool,
and Manchester, up to March 20, 1915, were 10:> and

1,435 hales, respectively.

GUARANTEED MINIMUM PRICES FOR
SEA ISLAND COTTON.

As this issue goes to press, a telegram has been

received from the British Cotton Growing Association

informing the Commissioner of Agriculture,

arrangements have been made with the Fine Spinners'
and Doublers' Association, whereby minimum p

will be guaranteed for cotton for the crop of L915 L6,

It is understood that \.8d. will he paid for host qualities
of St. Kitts ami St. Vincent best ordinary, with big i<

prices for St. Vincent superfine. For other islands

b.st quality, a minimum of 14i. will he paid.
In these circumstances the British Cotton Grow-

ing Association advise that there should be no reduction

..I mi. age oil platltat LOI1S growing these
ipl.alitics.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this issue forms a continuation of

the one thai appeared in the last, and gives the history
of some of the agencies responsible for the introduction
<>(' Wist Indian plantsand animals. Special considera-

tion is given to Kew in this respect.

Articles dealing with sugar will be found on pages
1 16 and 117.

The recenl suggest! f a bacon factory for the
\\ -t Indies is coi >n page I 18.

[nseel and Fungus Notes dealing with soil-

tbs and fui ntrol of scale insects

respectively, will be found on pages 122 and li'n.

brought forwan

ion « ith a report which had

The International Institute of Agriculture in
Relation to the Tropics.
At .1 meeting of the Permanent Committee of this

[nstitute in Rome during December, the principal
business done was the consideration ofcertain proposals

by the Delegate for France in connex-
1pi.ii presented at

a previous meeting by the Delegate for Great Britain

and Inland on the Third International Congress "t

Tropica] Agriculture. The Journal of the Board of

Agriculture (England), for Februarj L 91 5, states thai

the report ol the British delegate had pointed oul that

in some tropical countries there appeared to be an

impression that the International Institute confined its

attention i

ilosely to the interesl ol agriculture in

temperate regions, and did nol paj sufficienl regard to

tropica] agriculture.
After some discussion the committee unanimously

passed a resolution to the effeel that the institute will

address all countries with a \ iew to informing them ofthe

obligations of the [nstitute towards tropical agriculture.
It was resolved also that the Institute should put itself

into communication with the International Association

with a view to aiding and carrying out the resolutions

passed by the International Congresses of Tropical

Agriculture, and especially by the Congress of last year.
The staff of the Institute was also instructed to study,
still more thoroughly than hitherto, questions connected

with colonial and tropical agriculture, to reserve for

such questions a still larger portion of the bulletins, and
to invite the interested Governments to transmit to the

Institute fuller information on these subjects.
It is likely that the above resolution will result in

the, appearance of original articles in the Monthly
Bulletin of Agricultural Intelligence and Plant
Diseases concerning tropical agriculture. Hitherto
these have dealt almost entirely with questions relating
to temperate agriculture. With the exception of the

attention given to India and Egypt, the same may be
said of the Monthly Bulletin of Economic and Social

Intelligence, which also we hope will now give more
attention to tropical affairs.

Information Concerning Corn and the Lima
Bean.
The question of the advisability for many reasons

of paying more attention to the cultivation of food

crops in the West Indies is one which has been

brought prominently forward in the last few months,
as the many articles on the subject which have

appeared from time to time in the Agricultural News
testify. In connexion with this subject two circulars

have been recently issued with the object of drawing
attention locally to the crops

in question. The one
of these, whirh deals with the cultivation of thi

Lima beau (Pha8eolv,8 lunatus), is a circular issued

by the Imperial Commissioner of
Agriculture, for

distribution, through the various local Departments ol

Agriculture, to planters interested in the matter.
This bean, most commonl) known in the West Indies

as 'White bean
i largely cultivated in ( !alifornia,

and it might probablj form a profitable crop
in these islands. Bill as tin circular points out,
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experiments will have to be undertaken to settle

several questions, in order to pul the cultivation on

,-i satisfactory basis. The situations in which the bean

will best grow musl be determined; whether the bush

form or the climbing form is th< most suitable; and, if

the latter, whether supports must be provided, or

whether i I maj be allowed to trail along the ground;
what are the besi distances aparl for planting; what, if

any. is the besi machiner) for use in the cultivation and

the reaping of the crop. Ail th< se questions the circular

sts as affording r a for practical ami profitable

experiment. 'I'll'' example of the way in which the

cultivation "I' Sea Island con, in has grown to be

msiderable industry in tic smaller West Indian

islands encourages the hope thai a similar result may
lie obtained in the cult ival ion oJ I he I. una bean. For

a- this bean is an article of world-wide use as a food

both for man and stock, there is no likelihood of

over-production, or of a sudden tall in the presenl

average markel price of 4c. per tb.

The seem id publication referred to above is a leaflet,

prepared by the Agricultural Superintendent of

St. Vincent, for distribution chiefly among the peasant

proprietors of that island, on the cultivation of Maize.

It may lie considered as supplementary to No. 7ii of

the Pamphlel Series lately issued by the Imperial

Department, entitled Indian < 'urn, as it contains in

simple language the chief points as to the best lines on
which the cultivation of Maize may be tried in an

island like St. Vincent, as recommended in that

pamphlet. Considering that emphasis is laid on the

advisability of growing a bean crop in rotation with

.Maize, the desirability of using the Lima bean in this

way may be pointed out, especially if it should be found

that the corn stalks may safely be left as supports for

the running beans.

Carbon Dioxide and the Germination of Seeds.

An interesting review of a paper appearing in the

Proceedings of the Royal Society is to be found in the

Agricultural Journal of India for January 1915.

It is pointed out in this, that the writer of the paper
had previously determined the inhibitory action of

carbon dioxide, especially in the seed itself. Germina-
tion can also be arrested by the carbon dioxide produced

by decaying organic matter in the soil. Especial
reference is made in the course of the review to the

germinating power of Para rubber seeds. It is well

known that in planting the seed under estate condi-

tions, it is always desirable to put the seed in the

ground within a fortnight. On this account some

practicable method of extending the life of the seeds is

desirable. It was found that bottling up the seeds

with air in Masks gave tar 1» iter results than the ema-
il method now in use of packing these seeds in

a mixture of charcoal and ashes. It is suggested that

the partial pressure of tic carbon dioxide inhibits

deterioration; the carbon dioxide is in fact in this case

a preservative agent. The reviewer attaches much

importance, as regards India to the author's results

in regard to green dressings which concern largely the

product ion of carbon dioxide in t he soil already
1- aho\ e.

Oil Content of Seeds.

The oil content ol seeds as affected 1>\ tic- nutri-

tion of the plant is deall uitli in a paper in thi

Journal of Agriculhi d Research, Vol. Ill No. 3. It

is concluded that climate is a more potenl fai

soil type in controlling the size of the seed and its

oil content, probably because climatic conditions

largely regulate I hose oi the soil.

Within ordinarj limits the n lative fertility of tin

soil appears to !„ a minor factor in influencing the size

of the seed and its oil content, [n fertilizer tests with

cotton, tic addition of a complete fertilizer to an unpro-
ductive soil gave larget seed and a considerably higher

percentage of oil. Application ofincreased quantities
of nitrogen did not affect the size of the seed but

lowered the percentage of oil. Increasing application
of phosphorus or potassium did not affeel eithei

character. In pot-culture tests with soy beans, the

addition of phosphorus did not change the size of tic

seed, but increased t he oil content.

The Dutch Colour Standard.

In recent numbers of the Agricultural News-

(Vol. XIII, p. 407, Vol. XIV, pp. 3 and 35) reference

has been made to the Dutch Standard as a basis foi

fixing the rates of import duties on sugars entering
the Canadian market. It was explained in the last

of the references above-mentioned that the Dutch
Standard consists of a series of samples of cane sugar,

ranging from a very dark No. 7 to an almost white

product No. 25, which are prepared every year by two
firms in Holland and sent to the various merchants

and Customs depots.
The colour standards as issued toward the end of

1914 were found to be darker than those formerly
used, the result of this being that certain sugars
which were formerly below No. 16 and are now above

it by the change of standard, are heavily penalized by
the increase of import duties in Canada.

The Canadian customs tariff makes the distinction

in assessing duty on the No. 16 Dutch Standard, all raw-

sugars which are below being admitted with a duty
some 50 to 60 cents per cwt. less than those possessing
a colour corresponding to No. 16, or lighter than that.

In the absence of this information the West Indian

planters have continued to manufacture sugar up to the

standard of previous years, whereas adarker prod net won Id

have been required to meet the situation. Attention

having been called to the matter, an investigation was
made li\ the ( 'anadiati Minister ol'Trade and Commerce

(Sir George Foster), with the result that official notifica-

tion has been made to the effect thai arrangements have

been made by which, for the present, West Indian Sugars
not over L6 Duteh Standard will be entered into Canada
on the same basis as to Dutch Standard as prevailed in

1913. It should be mentioned that the Canada- West
India Maga sine was instrumental in giving promin
to this matter and advocating thai the West Indian

duties on sugar under the Canadian customs duties

should be assessed on an unaltered standard.
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INSECT NOTES.

Tins

ing grubs

complei in-.

adults.

bOIL-INHABITING GRUBS.
is the season of the year when certain soil-inhabit

which attack some of our West Indian crops tre

their larval growth andare about to emergi is

Diaprepi s abbreviatus.

These insects are of two general kinds: the root borers,

Diaprepes abbreviatus, Exophthalmus esuriens, and perhaps
other closely related species, and the hard back group
including Pkyialus smithi, several species of Lachnosterna
and Cyclocephala.

Readers ol the Agricultural
Keivs will remember that early
last year (April 1911) the

Leeward Islands runt bona ap-

peared iii great numbers in one

district in St. Kitts. The adult

insects were found in a cotton

field in such abundance that

some lo,000 were reported to

be captured in a short time. In

an adjoining field, ripening cane

plants were obviously suffering Fn
from some disease or pest, and

examination revealed the pres-
ence of enormous numbers of the grubs of Exophthalmus
eniriens, attacking the underground portion of the canes.

This insect became abundant in lime trees at Montserrat

about the same time, and at Antigua on limes about

a month later. The injury caused by the

adult beetle is not \ei\ severe. The root

injury caused by the grubs may be con-

siderable in the ease of limes i in sugai
cane.

Diaprepes abbreviatus, which is the

root borer of sugar-cane in Barbados,
occurs in several of the West Indian

islands where it may be a pest of

sugar-cane, limes or cacao. Of the

hard back grubs which are known to be

or are believed to be injurious to growing plants, it is

lik"ly that in each island one or more species will be
found. In St. Kitts, the small brown hard back, Lachnosterna

patruelis, is abundant in the cane fields of certain districts.

In Antigua, Lachnosterna sp., a slightly larger brown
hardback, is known as a pest of Indian com and young cane

plants, and it has in one instance at least proved destructive

in onion cultivation. In the Windward Islands

there ail- several species of Cyclocephala and

Leucothyreus which occur as hud back pests of

various crops.

The adults of the root borers, Exophthal
nms and Diaprepes, after emergence take refuge

among the foliage of plants. Exophthalmus may
be looked for among the leaves ol lime trees,

pigeon peas, castor plants, and French cotton, while

Diaprepes hides in the corn, sugar-cane, ami

amongst the foliage of other plants which may
grow in or near tl gar cane fields.

The larVac of these two beetles feed oil the

plants of many kinds.

Fig. 3. Diaprepes abbreviatus; th

The hard back beetles are more difficult to find as they
col it from the soil during the night and burrowdown
igain and remain buried during the day. The hard back

grubs will be found in the soil amongst the roots of cane

and com. probably pretty close to the plant and nol rery

much out in the banks.

Both the root borer weevils and the hard back 1 ties

eat the leaves of plants to some extent, and their presence is

often revealed bj leaves with ragged edges, and with holes

eaten through them.

This is the time to keep a careful watch lor tl :cur-

rence of these beetle-. In any cane field in which canes have

appeared to be dying of drought just before ripening, careful

examination should be made for the grubs of these In .ties,

and if they occur there, the stumps should be dug out as 500D

a- the canes are reaped and
broken up so that the birds,

ants, and toads may have an

opportunity ol getting at them.

Where these signs ale -ecu,

search should be made among the

foliage for the root borer adults,

and in the soil near the ha- I

the plants for the hard hacks.

A little later, probably with

Fig. 2. Exophtftahnus tic first rains, the adults will

esuriens; the adult, be emerging, and as they are

seen, regular collections should

lie made in order to prevent egg hiving as far as possible.
'The planter should know which tields the beetles are

coming from and should make vigorous efforts to prevent
tin- infestati f any others, by collecting and destroying

the beetles, bj digging the stumps
and exposing the grubs or collecting
them. The eggs, also, of the

borers maj be collected, since these

are often deposited in situations where

they may be easily found. These i [

arc laid on leaves of cane, com, cas-

tor, etc., and they are covered from
view by means of a bit of leaf stuck

down over them. The figure shows
the general appearance of the root

irrangenient on the leaf.

ties and their eggs IS

borer eggs and their

The collection of the root borer bi

a very useful practice when they occur iii abundance, and it

is quite easy to train young boys to find them readily.
When tiny have once learned how to search and where the

beetles hide and where the eggs are deposited they become

very proficient. Many planters do not have this kind of

work performed because tiny think that if their

neighbours do not cooperate in the practice, no

C 1 will result. It is of course desirable that

collecting should be energeticallj carried .m

throughout each infested district during the

season of emergence ol the beetles and ol

laying. Much maybe accomplished, hov

by any individual planter working alone.

to. I. Phytalus tmithi.

In the case of the hard back the matter ol

ting the adults ami eggs is more difficult,

but the grubs maj be collected easily in. I

roots of often In large numbers from tields of Indian coin, and
At this time of the year those in the a fair degr f I trol may be maintained m this

cane field will be found in the underground portion of the

, svhere they are eating the inside part of the plant. II. A. P..
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VETERINARY NOTES.

SKIN DISEASE OF CATTLE IN ANTIGUA.
This article is a summary oi the observations made by

Mi P. T. Saunders, M.R.C.V.S., LV.C, formerly Veterinarj
Officer to the Imperial Department of Agriculture. .\ paper

comprising complete information on the work done in con-

nexion with the investigation will appear in the next number
..I the Wt it Indian />'»//• tin.

Skin disease of cattle in Antigua is regarded us identical

with that known as farcin l» botuj in the French island of

Guadeloupe. In Antigua it is technically known as Leuco
dermatitis. Most animals may 1"- affected by the complaint,
but it is principally confined in Antigua to bovines. At

the present time the disease is less prevalent than it was in

former years, and it is likely that it will be eliminated

by the practice of spraying for ticks. As regards dura-

tion of the disease, death may ensue in some rases in

as little as three weeks alter the first symptoms become

apparent. Where the termination is to be favourable,

may be effected in the same time, but it is generally
three or four months before a well established case can be

considered cured. Nothing is known definitely as regards
the means of infection, though there is reason to believe that

in Antigua the causative organism or organisms are carried

by the gold tick, or gain entrance through mechanical wounds.
There is no particular immunity to be observed, and predis-

position dnes not appear to be an important factor.

As regards the causative organism, a considerable amount
of work was done to find out its nature and identity. The
inoculation of several guinea pigs showed fairly conclusive!}
that the causative organism is not carried in the bl I of the

ed cattle. It was naturally thought that the parasite
must therefore exist in the skin, and an examination resulted

in the isolation of several genera oi Fungi, two of which might
from their systematic position lie considered possible exciting
causes. Unfortunately it was not possible to obtain cattle

with which to inoculate with these fungi. The injection of

the fungi into guinea pig- did not produce death. Micros-

examination of the skin of diseased cattle displayed an

interesting morbid condition, but evidence of parasitic

fungi was nut indubitably demonstrated.

There are twi i kind- of lesions to be recognized in skin

violent eruptive, anil dry. A full technical descrip
tion of these will appear in the West Indian Bulletin. As

regards diagnosis in tie- early stages, the raising of the hair

ts and subsequent matting is a useful aid. Later the

I

ce of patches of skin of Spongy appearance, and denuded
oi hair, is Sufficient!) characteristic; while in tic later stages

irny scabs, the maintenance of appetite and condition,
and the absence of a specific bacterial agent in the blood or

render diagnosis easy.
It would seem that the treatment adopted in Antigua

fur this disease has be n rather crude and inefficient. It is

ted t bal in plai e ol tall ivi and • inegar applications, or

basis of oil (which -imply checks skin respira-
m cury and iodine should be employ ed. \i eni

also appear to be useful, and abination of arsen

n-id and mercury such a- l> van's solution, is well

trying. What is wanted is i compound which will

penetrate the -kin and make the condition therein unsuitable
for the life of the supposed fungus parasite. Spraying with the

compound .-ugge-ted, or even with an ordinary arsenic spray
mixture, would appear to answet this purpose. Finallj
attention may be called to the importance of sanitation oi

pens, shelter from the sun, and change of pa ture Over
-1. "] ii,_ -hould not l.e allowed.

LIVE STOCK IN ST. VINCENT.
There is a tendency, when control has been exercised

i

fficientlj lor a number of years, to underestimal
value. Only when the control is removed, or suddenly
overcome, is the benefit of it fully appreciated. V
example of this is afforded by tin- outbreak <>f tun
cases oi anthrax in St. Vincent last year, tt

emphasizes the importance of veterinar) control in

connexion with domestic animals in that Colony. The
nature of this work is

briefly dealt with in the following
report of the Government Veterinary Surg ,

for the

year 1913-14. The report also gives useful information
i jerning the exportation ami importation of live

stock:—
EX \ mix \Tiox or i: \i:-.

During the year 851 ears and 285 blood smears, made
by the police constables at Georgetown and Colonarie, were
forwarded to the Laboratory.

Only two eases of anthrax were diagnosed during the

year. Both of these occurred in cattle pastured at Pauls,
situated at the back of Kingstown. Immediately these
cases were discovered, the owner of the pasture was inter-

viewed and, as a result, the owners of all bovines renting
pasture at Pauls were notified that if their animals were not
submitted for vaccination within twenty-four hours, they
would have to be removed. This had the desired effect, for

all animals pastured within a certain radius of the infected

area were artificially inoculated, and up to March Ml, no more
cases had occurred.

It may be interesting to slate that these cases occurred

immediately after a heavy rainfall. Pauls is particularly
favourable to the growth and spread of anthrax, the land

being low-lying, swampy, and shaded. I have been led to

understand that previous to the measures adopted by the
Government for the control of this disease, anthrax carcases
were often flayed on this pasture. Although there does not

appear to be any fear of the disease assuming an epizootic
form, it is reasonable to expect that cases will occur from
time to time.

\ 'i i rx vrio.v.

During the period under review 1,868 animals were
inoculated with single anthrax vaccine, as a precaul
measure. The use of this single serum has entirely replaced
the double serums formerly used.

EXPORT 'TION or LIVE STOI K.

Certificates were granted for the exportation of 383
head of live stock to the neighbouring colonies of Barbados,
Trinidad, Grenada, and St. Lucia. This dm- not cover the

Colony's entire export trade in live stock, as sheep, goats, and

pigs exported to Trinidad, as well as animals from the

Grenadines, do not ci under the observation oi this

I lepartment.
IMPORT \rmx or LIVE sToi K.

Four steamers ami twenty sailing vessels were boarded,
and fifty one animal- examined. The animals exami I. and
the ports from which tiny arrived, were as follow-:

7 cattle. :; hor e . o mules, 5 goats. I pig- from

Barbados,
1 bull and 2 pigs from Trinidad.

1 horse, 1 mule and 3 pigs from Grenada,
1 cow and 'I horse- from t'arriacou,

2 cattle and 1 hor-. from St. Lucia,
1 1' sheep (rams) from Cana I horsi from the

United Stab i A A rica.
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GLEANINGS.

Press Bulletin Xn. is of the Hawaii Agricultural Experi-
ment Station deals with the suppression of weeds among pine-

apples by arsenite of soda -pray. In demonstrations this sub

stance proved successful, but it is not known yel vvhethei con-

tinual usf may result in some injury to the fruit or to the soil.

The Colonizer for January 1915 refers to the Annual

Report of the Government Geologist of Smith Australia,
which Contains interesting information r -crning tile radium

bearing districts of that State. It is interesting that two main
radium bearing districts occupy positions which are approx-

imately centrally situated within regions containing copper
lodes.

A report from the acting Curator for the Virgin Islands

• states that the weather during February was very dry, and
the cotton and limes particularly suffered from this want of

moisture. The young coco-nut fields however have made

satisfactory growth and do not appear to be greatly affected,

Efforts are being made to extend corn cultivation, and to
•

organize an onion-growing association.

An appreciative article on the Barbados cherry

( Malphigia glabra) appears in Modern Cuba for February
191"). It is stated that the plant responds best in a mellow
loam or rich garden soil, and if kept trimmed low, furnishes

.an ornamental shrub for the lawn, though it sometimes attains

.a height of L'O feet. It may be added that this plant is

a suitable one to Use in the matter of hedge making.

A note on vegetables in British Guiana appears in the

Garderners' Chronicle for January 30, 1915. The rather

feeble suggestion is made that as some of the English veget-

ables succeed in British Guiana, it maybe that British Guiana

vegetables might prove successful in England. Lima beans

(Phateolui lunatus), and bonavist beans (Dolichos lablab) are

mentioned in this respect. It is stated that Lima beans have

already been tried in England, but with what success it

is not made known.

In Kentucky, as a rule, the soils of the better agricultural
• areas contain much larger amounts of manganese than those

of the inferior areas. A note on the subject is to be found

in the Experiment Station Record for December 191 I, which

deals with the relation between phosphorus and manganese
content of soils: the majority contain more manganese than

phosphorus. The surface soils contain more manganese than

the subsoils do.

The Administrator's opening address to the Legislative
Council of St. Vincent in the .March session of 1915, contains

a reference to the importance of maintaining the present

agricultural staff in the island, it not of increasing it. His

Honour a.] le rcfc rence to I hi prospects of a corn gi
i >w ing

industrj in the Colony, which are promising in view of the

Deration between the Imperial Department and the

St. Vincent ' [overnment.

Steps are being taken by the Imperial Institute to

secure for England trade based on raw material which was

previously in German hands. The Imperial Institute is

conducting this policy in regard to senna. Communication
between the Institute and the chief British importers and the

Egyptian Government has resulted in the prohibition of the

export of senna from Egypt I untrj other than the
I nited Kingdom ami Franci .

From the Animal Report of the Education Department,
a, 1913 1 I, it is observed that uot as much success

as might be expected has been attained in the matter of

school gardens. It would seem that in Jamaica and in

nest other colonies, the best system of instruction for

elementary schools is a definite coins,. ,,f box and pot
work, leaving school gardening as generally underst 1 to

secondary schools, where the supervision of a specially
trained master is permanently available.

A new feature of the Imperial Institute has been the

establishment of a Technical Information Bureau. In
addition to the work of examining samples of colonial

products with a view to their commercial utilization, the
institution makes a special feature of the continuous collection

of information relating to them from all sources, and this

store of knowledge forms the basis of the new Bureau, which
is prepared to answer enquiries on all matters relating to raw
materials and their utilization.

A novel 'spray adhesive' is described in the Gardeners'
Chronicle for February 6, 1915. It is claimed that an
excellent adhesive for zinc arsenite sprays can be made liv

steeping sliced prickly pears, Opuntia sp., in water. The

mucilaginous extract obtained in this way is said to increase

the adhesiveness of the spray thud, and it is recommended to

use for this purpose the extract obtained by soaking for a
night 15 lb. of sliced pear in 50 gallons of water. This amount
is mixed with 3 lb. of zinc arsenite.

What promises to be one of the most progressive of the

secondary school magazines has recently been published by
the lioys' Secondary School, Grenada. As Well as informa-
tion relating to the work of the school itself, the journal
contains a suggestive article by Mr. Hedog Jones, .M.A.,
Head Master and Editor, on agricultural education in

Grenada, in which he emphasizes the necessity of bringing
the teaching of the primary schools into a more direct con
nexion with that of the secondary school.

It is noted in the Journal of the Chemical Soeiitv, Vols.
107 and 108, that the acid tissues of citrus fruits contain
oxidases, which are evidently protected in some way from the
action of the acid. It is suggested that the protection ma\ be
afforded by a semi-permeable tissue through which the acid
cannot pass. It recurs evident that the membranes are not

normally permeable to acid, because lemon seeds frequently

germinate while in the carpels; m lemon juice, even when
several times diluted, they fail to germinate.
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STUDENTS' CORNER.

Seasonal Notes.
These notes on the breeding I manag i

>l the

re presented with the object ol u-ousing the students

attention to what may develop into an industry of consider

able importance. Reference to another article in this issue

will show that the best breeds for the West [ndies, espe

daily for the production ol bacon, are the Duroc-Jersey,

Poland-China, Berkshire, and Tamworth.
As regards the selection oi animals, it maybe stated

that in a general way the body of thi boar should be thick

set hut not coarse. The sha] f the head should be noted,

as well as the disposition and prolifii ej
of the animal. Tin-

sow ought t<> In- wide across the shoulders, long from neck to

tail, and the whole body large. There should be a large

number of teats, ami their nearness •." the forelegs is indica-

tive "f a good suckler. The feel •! the Hank is important.

l'igs should lie mated at about eight months ami the

litter of about twelve may be expected which should be

weaned at six weeks.

As regards feeding, Indian corn is a good foodstuff, but

it should not I"- given to a very \
ig animal, as it is apt to

produce irritation of the st< ich. bV>r a half-grown or full-

grown [lig.
Indian com meal should be well boiled. In regard

to the feeding ol Indian corn to pigs, see the note in the

Agricultural News, present volume, page 53. Other food-

stuffs produced in the West Indies suitable as pig food are

molasses, and tiller press cake. Sugar-cane under present

circumstances is likely t<> prove too valuable for this purpose,
unless grown in places where it cannot be conveyed to sugar
factories. As well as sugar products there are materials like

bananas, and »-nut products, which may be fed economi-

cally. Fattening should commence immediately after wean-

ing, though every attempt should be made to encourage the

young animals to consume artificial food nf an easily digestible

kind as early as possible.

A comparative test is being made of the Washington
navel and Valencia oranges and the Eureka lemon grown upon
sweet, sour, and trifoliate orange stock and upon pomelo.
As determined bj t he -results thus far secured it appears
that varying soil conditions may modify the influence of

various stocks on oranges and lemons. A marked dwarfing
of lemon trees grown on trifoliate stock was noted in every
instance. There was also an increased diameter on the

trifoliate stock below the bud union in practically all cases.

In point of fruit production the navel orange appears to

yield best on sour stock, followed by sweet, with Trifoliata

stock third. Incase of the Eureka lemon, pomelo was the best

stock with sour, sweet, and Trifoliata following in the order

named. (Experiment Station Record, Vol. XXXII, No. •'>.)

RUBBER CULTIVATION IN MALAYA.
The above is the title of an interesting paper read by

Mr. L. Lewton-Brain, Director of Agriculture, Federated

Malay States, at the International Uubber-Congress held

recently in Java. The paper supplies information as to the

manner in which the Para rubber tree Ilei'ea hrasdimis is

planted and cultivated, and its product prepared in Malaya,
based mainly on the replies to a series of questions sent out to

Estate Managers, and his own observations in travelling
around the country, together with the results of experiments
carried out by the Department of Agriculture.

Rubber lands in Malaya ma} ><• divided broadly into

two classes: those composing the undulating and hilly lands

of the interior, and I In alluvial clays of the , I

coast districts, hot ii , i. oi land are said to ha
'

: ii

eh. intages and disadvantages. The flat lands, foi

require extensive drainage in lit them for rubber planting,
m ikes opening up n expensive and diffi

than on the undulating lands, where onh the

clearing of the jungle have i be lertaken before. pla
can be done. ( In thi Othei hand, once the II. d I,

opened up they are, general!} speaking, easiei ton
than hilly country, roads an more easily, planned and
and the labourer employed in weeding, cultivating oi tapping
can .-over a greater are; in a given time, lie-

then between a thoroughly well drained coast I I

a gently undulating one inland, depends, in the opinion of

the writer, on other factors such as the supply of labour,
health of the situation, and accessibility to railwaj

port.
It is pointed out that the success of Malaya. a~ a rubber-

planting country has been greatly helped by the unifonnitj
of ils climate both as regards temperature and rainfall: then-

is no cold sens,, n and no dry season. Generally speaking,
the annual rainfall maybesaidto vary from 80 to 100 im

\s regards planting, it would appear that up to the

present very little has been possible in thi way of selection

of seed, although it is fairly evident thai plant-
the necessity for some kind of seed selection. Practically all

the seed sown is derived from other places in Malaya -in one
or two cases some has 1 u imported from Ceylon. Con
Hiding opinions exist as to the best planting distance, some

planters favouring 20 x :i0 feet, others 30x30 feet. Mr.
Lewton-Brain expresses his belief that original wide planting
will eventually be adopted generally, giving forty or fifty
trees to the acre.

The principal questions that arise between the time
of planting and coming into bearing of the rubber relate

to catch crops, clean weeding or cover crops, and culti-

vation, liming and manuring. The weight of opinion is said

to be very strongly against catch crops. With regard to the

question of clean weeding reruns cover crops, there is found
to be a remarkable unanimity of opinion in favour of clean

weeding due, it is believed, to one weed: Lalang (Imperata
arundinacea)

—a grass that very quickly establishes itself in

the soil and, once established, is extremely difficult md
expensive to eradicate: its effect on the growth of rubber is

disastrous. Notwithstanding, Mr. Lewton-Brain is strongly
convinced that cover crops would be of very great benefit on
most rubber clearings. The form of cultivation in vogue on
a good many estates in the Hat country is forking or 'chang-

kolling' to a depth of 4 to «i inches, once or twice a year: tliis

materially improves the texture of the soil, especially if combin-
ed with liming. There has been very little experience «f

manuring, most of the estates consisting of virgin land.

Four years after planting, the rubber tree under
conditions obtaining in Malaya should be ready for tapping.
The favourite system of tapping, on first opening up a tree, is

that known as the 'Basal \", that is one cut on each of two

adjacent quarters starting at about 20 inches from the ground
level. Experience has shown generally that this method
results in the best yield of rubber, and has less injurious
effects on the tree than any other. As regards the method
of lapping, the excision of bark is the only one se I in

Malaya, the tools in use being the gouge, jebong, and
farrier's knife. To collect the latex, glass or porcelain cups
are very generally used. In the nianufaclure of the rubber
acetic acid is mostly us.-d as the coagulant: formic and

sulphuric acid have both I n tried. Artificial methods of

drying are said not to have found much favour in t|n S

country.



126 THE AGRICULTURAL NEWS. April 10, 1915.

FUNGUS NOTES.

THE EFFICIENCY OF FUNGOID PARA-
SITES OF SCALE INSECTS.

II

II.
i ae oi we ithei condil

on the ' "i
scale-destroying Fungi, there

remains to bi the o lestion as to how Far theii

efficiency i ti be increased bj artificial distribution. As
a consequence of the success since shown to be due to verj

special circuin inci of the introduction oi Australian ladj
bird beetles into California to prej on the cottony cushion

I

: hi has been given ti i the

question of natural enemies "f injurious insects. The
results have been usually disappointing, Imt the rules of the

game are aovi pretty clear, The rapid increase of a pest
which may take place when it is newly introduced into

a country where natural enemies adapted to destroy il are

few or absent, may be checked in some cases by bringing in

such ciit]iii>- from countries where they exist. To use

:i relevant illustration should some kind of white tl\ become
troublesome in the West [ndies, it would be worth whili

introduce the fungi which are parasitic on certain species in

Florida, in the hope of their exercising a check on the insect

in these islands. Were the experiment successful, the control

might be more efficient or less si i than it is in Florida, accord

ing to the extent to which the conditions favoured the fungi.
It would not be expected to be complete. The point is, that

once given a start, the fungus parasites might establish them-
selves and constitute permanent factors modifying the activity
of the insect.

When such a factor is already well established in

a country, and it is desired to increase its effect, the element

of artificiality becomes much greater. The fungus (and the

same applies to other parasites) already has its place, its

settled lines of action, so to speak, Bj cultivating it, by
distributing it, it may be increased for the time, but when
such means are no longer used it will settle back to much its

old position, which is determined by natural conditions and

changes only in response to their fluctuations. This has

been and is the situation with regard to most work on the

fungus control of insects.

The method has an insidious appeal, in that it seems to

promise to the planter a self acting remedy, but experience
shows that, as might have been expected, result.- are not

to be obtained without an adequate amount of trouble.

The use of the fungi does afford an alternative to the

employment ol pojb us sprays, but save that in the one case

a living organism is used, one method is as artificial as the

other, and it depends entirely on the particular circumstances
of the case as to which is more efficienl oi less troublesome.
That is a question foi the entomologist and foi the planter. In

Florida, in connexion with white
fly control, each method has

its advocates. In Trinidad, where periodic dusting with Fung

spore- is in use against froghopper on sugar-cane, it would
hat spraying with insecticides is out of the question.

In one !, pect the v ' ol fungi has a disadvantage as com

pared with the useof poisons. The latter \ be applied with

advantage at the beginning oi an attack, the former do not

bei ii vi n i

istg are plentiful. Like all

Fatal parasites, the} tend to cut theii own throats. The re

thoroughly they kill off 1 the les material thej have
to live uj When the chances of infect ieen thus

redu ' or colonists from another ai

star wave of insect infestation, which in time is

overtaken by the rising numbers of the parasite.
This succession i- perhaps most easily seen in the West

[ndies in the action of the shield-scale fungus working on
more or less isolated tree-. In lime plantations it takes

place in sections ol the cultivati.ni rather than on individual

trees.

Several observers agree thai in the case of white fly
ml in Florida, the parasites undei >le conditions,

ami without artificial aid become effective aboi every third

year.

It was point' d out in the first part of this article that in

ts among the Lessei Antilles, conditions are so
Mi-able to the -pread of scale fungi that the matter

may be let' to itself. What can be done in the districts

no! bo favoured? Cnless there i- at some period of the year
n when the fungi, if thej :. can be observed

to become active, it is not worth while to trouble about
them, [f they are not present at all, it is at least possible,
since they are so well distributed through the i-l amis, that

the conditions are not favourable. Where they have a
pi
nod

of valuable activity in the wet season, followed l>\ compar-
ative scarcity in the dry, something maj be done. It will be
found that while they disappear from view in exposed
situations, they continue a visible existence in damp and
sheltered places. The spores of i t of our species do not

appear to be very resistant, and it is probable that it is from
such places that the -pread begins when condition- become
Favourable. By distributing the material thus available, or

by taking material from the earliest plant- to become infested,
it is probable, and has often been definitely claimed, that the

progress of the fungus may be considerably hastened.

Especially is this the case with i.-olated trees.

Various methods are available in making useof such
material. Branches from the fungus-infested tree may be
tied among the leaves of the tree to be infected. Leaves

bearing the fungus may be dipped in water and rubbed on the
leaves bearing the scales,, or pinned in contact with them.
The material may bestirred up in water to wash off the

-pores, or ground up and mixed with water in the case of

leaves.

This mixture may be sprinkled on to the trees

with a brush, or the twigs bent down and dipped into it, or
it may be applied with a syringe or other type of sprayer
after being strained through a wire sieve, (.'loth strainers

keep back the spores. Brass or copper sprayers may be used
if they are idem and the material is not allowed to stand very
long in the tank.

Comparative trials of these methods have not been
made in the case of the West Indian species. Drs. .Morrill

and Back (Natural Control of White Flies in Florida: Bull.

102, Bur. or Entom., 1912) favour the spore-spraying method
tor distributing the Aschersonias there concerned.

The condition of the material used Would appear to

have more influence on successful introduction than the
method of it- application. Ii should In used a- fresh as

possible, and in the active spore-producing stage, recogniz-
able mi examination with a pocket lens. In the case ol

the shield -cale fungus, a powderj glistening appearance
denotes the presence of the -pore-. In the red and white
headed fungi, the loose tufts ol ripi spores can be easily
made out

The common occurrence of such fungi on potted plants
ists thai the., might in some cases be used with

advantage. When a branch or twig is tied int the

immersion oi tin cut end in watei contained in a narrow
necked bottle j, ,, obvious benefit.
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The cautioD must be repeated that all these measures

depend entirely for their success mi the conditions being

right for the development of the I ngua. fn drj weather

are useless. Moreover, experiments have shown that

i fungus has been giver i

i J start, attempts to

increase its efficiency by furthei ore-spraying often have

little \ isible effect.

The possibility, in some situ oi altering the con

ditions so as to favour fungous control by providing wind

breaks or other forms of shelter should not I"- lost sight of.

Caution should be observed in making use ol infested

material lest scale insects not di present on the p

should be introduced. Leaves of grape-fruit recently col

I, on which the scales were well infested with three

of fungi, nevertheless had numbers of the young of

the mussel scale crawling over them more than a week after

they were picked and dried.

VV.N.

CELLULOSE FROM THE BAMBOO.
In view of the fact that some attention is being given in

Trinidad to the utilization <>f the bamboo as material for

paper making, considerable interest attaches to a communi

cation madebj Mr. William Raitt, Cellulose Expert, Imperial

Forest Research [nstitute, India, to the Eighth International

Congress of Applied Chemistry. In the article under con-

sideration it is stated that it has been proved that bamboo

cellulose is suitable for the manufacture of paper, especially

for the printing and litho grades, provided its isolation has

been successfully accomplished. Previous to the investigation
with which the article deals, some divergency of opinion
existed in regard t<> the possibility if utilizing nodes and

in operations connected with isolation.

The writer refers to Mr. R. S. Pearson's work in con

nexion with the specie- of Bambusa suitable for paper-making
material in India and Burma. Out of some hundred different

species, only five were found to be suitable, namely, B. Tulda,

B. arundinacea, II. polymorphs, B. [Cephalostachyum] perga-

rile, and B. [Melocanna] bambusoides. These are the only

species which exist in commercial quantities and under

economically exploitable conditions. Though few in number,
these species are each so dominant in its own area that

they probably represent 80 per cent, of the whole growing
stand of bamboo in the country.

The point next dealt with is the difficulty of distinguish-

ing band stems of different ages. The writer then proceeds
to consider the digestion of the stems. It is stated that the

material lias an undesirable tendency to float. Its resistance

to penetration and the variation of this in accordance with

ze of the chip is indicated Uso there is the variation

in this respect in accordance with age, a charge of mixed age

ng invariably irregularly digested.

A band lolumn is light and buoyant solely because it

U hollow. [ts component wood is really as heavy as many
of our commercial hardwoods. Its actual specific gravity

somewhat with species, that of the lightest of the

five species we are concerned with being '8410 for inter

nodes, and '8091 for nodes, while the heaviest is '9555

internodes,. and '9170 node-. Bomboo is therefore of about

twice the specific gravity of thi on pulp woods, spruce
and fir— i fact which when realized iii all its bearings, throws

considerable doubt i

• whether we ha right in

ting
ii on similai lim is v ' r as its preliminary

preparation for digest iot :oi I

A marked mien -.
opii feature "t baml is the

els which run con
I

from top to bottoi

ni8. These do not collapse in diving, but retain their full

size and shape, and con

I

>rj baml is theref d h 1th air in

a state of capillarity i condition which nuke- it 3omewl

difficult to expel, and which fully accounts for the tendency
to float, which is one ol b.ief < ion.

I ligestion difficulty ari lerefore d the

capillary air and to a i c 3ti ucl ural u to p
tration of liquor varying with the size of the individual chip.

The .smaller the particles and the moo ize, the

better will be the results. Some light is thrown upon
resistance by a chemici imination of the stem. Ii was

found that lignification begins with the sprouting of h

branches which occurs when the culm is three-fourths grown,
and is complete at i year old, little oi no cl his

respect happening aftet df-grown I he

plant is wholly pecto-cellulose in character. With the rapid

increase in lignin at maturity, there is a corresponding reduc

tion in pectose, but with advancing age a gradual increase in

the latter at the expense of the starch group. The plant is

distinctly of a pecto-ligno-cellulose character.

The investigation into the amount of can-tic soda needed

for digestion showed thai the wide stem, nodes included,

when suitably crushed, will digest satisfactorily with a theori

tical IT.1

, to 18 per cent, of NaOH, and it makes no differ-

ence whether it is one or three years old, and in the produce
there is absolutely no indication whatever of the nodes. It is

pointed out that under normal conditions of digestion, pectose

gelatinizes, and probably resistance is set up; but crushing
counteracts -uch action in the case of bamboo.

One of the remaining difficulties is connected with thi

starch content of the plant, and its effect upon yield oi

cellulose and also on the bleaching results. It was found that

starch in the bamboo is capable of being oxidized by air and

dispersed in the atmosphere, and that such oxidation is an

integral part of the process of seasoning. This has led to the

conclusion that the maximum yield of cellulose can only be

obtained from bamboo which is not merely dry, but is also

seasoned. The influence of the standi content upon bleaching
is due to the results of the combination between it and

NaOH which occurs under the digestion conditions of

strong liquor and high temperature. This .Iocs no harm if it

were not for the fact that the secondary starch contains an

insoluble dark-brown precipitate, which is unreachable .vitliiu

economic limits. This was removed satisfactorily by means

of the sulphite process. A 1-per cent, solution applied in

simple cold steeping to the unbleached pulp produced by

NaOH, dissolved out of it a large quantity of dark-brown

colouring matter, leaving it several shades lighter in colour

and much more bleachable.

In conclusion, the objections that have been made to

bamboo as a paper making material, and the difficulties

hitherto met in their treatment as described in the above

article can be met in the following waj oned bamboo

only to be used: (b) raw material to be crushed; (c) water

soluble matter to I \traeted previously to digestion;

(d) digestion with sulphite liquor. It is pointed out that

the foregoing refer only to the five species of India and

Burma, and may not prove altogether applicable to t In-

bamboos of other species grown elsewhere.
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MARKET REPORTS.

London.—The \Vi>i Im.iv Committee Circular,

March 9, 1915.

Arrow booi I

B Sheet, 2 l|; bloc! I IU per ft.

Beeswax- No quotations.
I Tl inidad, 90 per cwt. :

< h ei 83 0; Jar
no quotations.

I Jamai a, no quo il ions.

I West Indian, E28 hi E28 5*. per ton.
1 cos—Fully Fine no quotations; Floridas, no quota

tions; Wes1 Indian Sea island, I2d. to l 1 ".

t I

s
^ il-.

No quotations.
Ginger—Quiet.
I-J- \

, l( ll '..lis.

Hon ei No quotations.
LiMi Ji mi Raw, 2/6 to 2/!>; concentrated, E21; Otto of

limes (hand-pressed), ti" quotations.
Loch ood— No quotations
Mai e- !»/. to 2 lid.

Ni i
I

'. to 5§rf.

PtMI.N CO ','" I

Rubber Para, fine hard, 2 5; fine soft, - 2; Castilloa,

2

Ri J imaii i, 2 4

New York.— Messrs. Gillespie Bros., ifc Co., July 24,

1914.

Cai '

s, llic. i" 12c; Grenada, lie. to llic. ;

Trinidad, lljc. to lljc. ; Jamaica, 10c. to lie.

Coco m is Jamaicaand Trinidad, selects $20-00to $21-00;

culls, ii" quota!
-

Coffee -Jamaica, 9|c. to l3Ac. per lb.

Ginger 7-Jc. to 10c. per ft.

Goat Skins Jamaica, 46c.; Antigua ami Barbados, 43c. to

46c; St. Thomas and St. Km-. IOi to 43c. per ft.

Grape Fruit Jamaica, $1 '75 to$2'50.
Limes. $375 to $450.
M.v i: 45c. to 53c. per It..

Nutmegs UO's. I I

00 to 82-50.

IV i :. per ft.

..; Centrifugals, 96°, 3 26c.; Muscovados, 89°, 2 -88c;
Molasses, 89 . 2*61c, all dutj paid

Trinidad.-- M k, Grant & Co., March 22,

1915.

0a< io Venezuelan, $10-75 to $17-00; Trinidad, §1625 to

$16 "...

93c. per Imperial gallon.
Cofh i Venezuelan, lie. per ft.

i |4 50 to 1475 per 100 ft>.

I

•

-i No quota! ions.

Onions $3-75 to 84*10 pei 100 It..

I -, Split 89-75 pei I

I i 81-30 to 81-40 per 100 ft

Rici fellow, 86-25 to 86-30; White, 86-75 per bag.
.i —Am. i crushed, no qnbtations.

Barbados. -M--'-. T. s. Garraway i Co., March 8,

1915.

Arrow i S4 00 to $4
-50 pel 100 ft .

C.v i 100 1b.

i 810-80.
II n 8175 pei

100 ft.

M>\ i- Ni - "i soda, no quotations; Cacao manure.
-
ilphateof ammonia 882*00 per ton.

Moi --. - No quotations.
iM"\- 85 75 to 86-00 pei 190 B

Pi is, Si n 812-75 to $13*31; Canada. -uotations.
I '.

i

i Nova Scotia, 83-25 per 160 It..

Ki. i Ballaii 86 10 to $6
-25

per
190 ft.; Patna, no quota-

tions: Rangoon, no quotations.
vr—American granulated, no quol ttions

British Guiana. Messrs. Wieting & Richter, February

6, 1915; Messrs. Sandbach, Parker A- Co.,

March 19, 1915.

ARTICLES.
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Individuality in Cacao Trees.

HK Trinidad observations'1

concerning the

natural yield of cacao plots open up a

^subjecl which seems deserving of special

consideration. The study of the natural yields of

ii plots in that island has now been carried on

for two years, and the objecl in view is to arrive al

some definite idea of the extenl to which individual

*BuVelin if the Departn
> • anil

Vol. XIV, Part I.

groups of trees vary naturally asregards productiveness
under similar conditions of environment. It is

maintained that without such knowledge, the results

of tnanurial experiments are often misleading and the

conclusions unreliable. The figures published by t he

Trinidad Department of Agriculture already show that

the variation between the different plots on each i

ina\ be considerable. For instance, on a plot on one

estate, in 1912-13, the averag number of pods

picked per tree was 3121, whilst in another plot

nearby, the number was only 8 -

52. In 1913-14, the

first plot yielded 42-20, and the second, 17%38. It will

be observed that there was a general increase (due to

reason), but the relative productiveness in this case was

maintained. It is clear that if the hioh yielding plot Ul . |v

manured and the low yielding used as a control without

knowled >f the natural yields, most erroneous conclu-

sions as to the effect of manures might result. So far

as is shown by the limited figures available, the ratio

between the productiveness of any two groups of trees is

not altogether constant. In fact the higher yielding plol

in one year ma\ lie the lower yielding the next. This,

however, is more or less exceptional, and as ,, general
rule it may be staled that with trees of the sarru ag<

and condition the tendency for a group of trees to

produce a certain yield is constant, though several

years' trials are required before the average yield can

be determined.

The principle underlying natural yields m relation

to manurial experiments is that plots should bo tested

before they are manured. This moans the study of the

trees individually, and as a consequence a doubling ol

tin- time required before perfectly reliable manurial

results can be forthcoming. There is one feature of

manurial experiments ivith untested trees however,
that to some exten 1 constitutes a safe-guard, and that
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is the continuation oi rimentsover a numbi

irs. [f, as in the Dominica experiments a gradual

takes place in the treated plots of mature tri

irK concluded I hal this increase is the res

lie manurial ti

stanl factor and would nol sho\< it-- effecl in thi

stead) rise, [n manurial experiments when an

increase is shown in th ir and continues to

remain at the same level, it is more likel) to be

i of individuality than in the former case. An

approximate idea of the value of manurial treatnv

can frequently b i in spite of a verj consider-

able difference in individuality through its i :treme

i The effect, for instance, of mulching upon

cacao is sufficienl ly ua itself shown in sp

my individual variation amongst the trees of

various plots.

Possibly more instructive numerical results w<

be obtained from untested manurial plots by tal

the yields of individual trees, plotting a frequency

curve for each plot, and taking the mode rather than

mean as representing the yield. It would seem

bat this method of treating the Trinidad fig

would be better than the presenl one ol just striking

a common average. It would show the extent of

i at ion : a wkle, Hat curve demonstrating a general

but small variation in almost ever) tree;.-, steep curve

indicating the presence of merely a few extreme types.

The whole subject of undividuality has many

philosophical aspects of much interest, and t lay apply

to other crops as well as cacao. In orchard cultivation

the inattet is obviously of greater importance than in

arable Held work, because one has to deal in orchard

experiments with a much fewer number of plants, and

these are relatively permanent. Coco-nuts constitute

a crop in which considerable individuality has been

found to exist. A case has been observed by the

waiter in Barbados where a number of these trees

growing apparently under exactl) similar soil and

climatic iditions show remarkable variation as

fards productiveness. It is worth remembering that

such observations are useful in 'the matter ofseed -.elec-

tion. Statistical observations in connexion with thi

natural yield of coco Duts are being carried on in Trini-

dad on similar lines to those on cacao. Ii has been

Ion i id tor instance that fourteefl. plots containing trees of

presumably the -aim age show a variation of as much
IT o to -J7.1 nuts per tree or a difference of 750 nuts

per acre.

Wui Indian Bulletin, Vol. XI V, No. 2.

Heretic question ma\ be fairly put forward as

to whether in the Trinidad experiment-- with cacao

and coco-nuts, the trees are planted at the same

distance apart.
It is true that this question

:

nothing to do with variation in the yield ol self,

it doe- i see I quest ion as to whether

ural yield of i a direct i isun of the

yield pei a re. And in spite of the fact that in

Trinidad the yield per L.000 trees is the conn t

standard, th r basis, and the one which we

are bound n to sooner or later is the

natural yield pet acari I would be interesting

learn the result of expressing the Trinidad average

yields of pods per tree in terms ol Ids

icre.

A further consideration which must, not be oa

ked in thes< experiments is the existence of a peri

Of maximum yield. The \'i< Id of a cacao tree is not

a stationary phenomenon, [t is either rising or falling

appreciating or depreciating; and it is obviou

essary to be certain that all the plots we wish to

compare are composed of trees which are metaphor-

ically situated on the same point of the curve of

productiveness

From all that has.been said ii will be seen that the

present subject is a ver) complex one and calls for

clear thinking in thematter ofplanning experiments
and in the interpretation of their results. In the

Trinidad experiments it is essential to bear in mind

that the yield of groups oftrees.and not theyield per

acre, is considered. On this understanding, and assum-

ing that the trees are strictl)
i tparable, the results of

the manurial experiments following the testing of the

cacao trees in their natural state are likely to be the

most conclusive, as regards local application, of any
that have so far been obtained.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture has

been appointed by his Excellencj the Governor oi

British Guiana (Si* Walter Egerton, K. C. M. G.) an

honorary memberof the Board ol Agriculture and of

the Permanent Exhibitions Committee of that colony.

\ copj
:

"t an t Irdinam

incorporate the Cacao Planters Asso iation ol Trinidad with
the object ol regulating and determining the rights and
liabilities of the members. It will be interesting to observe

the commercial results which follow the passing of the

Ordinance. It is worth noting that in this Draft, a bag
:acao is defined as weighing 1 ' • -~> lb.
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SUGAR.

THE NORIT PROCESS OF MANUFAC-
TURING WHITE SUGAR.

Tin /
'

Sugar .

'

mtains an account

<.t .

bj Dr, \. VVijnbi \ of

Manufacturing Wh ir. In thi claimed

thai iring matter of the juii is removed bj mean

of so call nufacl iired under i he

name of N'oi it
I,

ii this is effected by
ill in tin 1

sugar refinery. This substance has

aln nccessfullj emplo]
!

I ing purposes in

vai i

i

ries, but hitherto has ol been used in sugai

ks, partlj on aecounl of il - c >s1 and pari !> because

mi thod of n is not known.
Ii is now found thai t he dei col iur of Norit ran

I ed by boiling fi >r fifteen minutes with

I p iluti caustic sod;

\<i it is stated to exert its decolourizing action on slightly
I sugar solutions, the colour b

| slightly or not at

all removed when the solution is alkaline. The author explains
this action bj reference to the pi olloids of the

pectin which are transformed into larger molecular

groupings in feeblj acid solutions, but into smaller ones in

alkaline. The larger molecular groups are held bj the

decolourizing carbon, while the smaller ones are not.

It is claimed that the decolourizing power of Norit is

it twentj five times greater than granular animal char

coal. Its decolourizing power is relatively greater in

dilute sugar solutions as compared with concentrated ones,

hence it is recommended to use Norit to bleach the juice
rather than syrup. Norit is stated to possess the advantage
of removing pectins and gums from sugar solutions, so that

juice decolourized by this means is more easily filteri d

.\ continuation of the article is promised in which the

practical results obtained in certain factories and refineries

will be considered.

THE PLANTING OF CANES IN

DEMERARA.
Readers of the Louisiana Planter will have noticed

that recent issues have devoted much attention to the

establishment of sugarcane by the planting of tops. A
correspondent has recently contributed some interesting
observations concerning this and other matters with special

d to British ' luiana.

In the West Indies for various reasons, only force of

circumstances will compel a planter to re-establish his fields

with material other than tops. It is noted, apparently as

comment on previous statements made in the Louisiana

Planter, that tops from arrowing canes are never cut, much
Less used.

Attention is called to the undesirability of yearly

iting because of labour conditions. Moreover such

a system is unnecessary as is exemplified by the statemen
that a crop of -~> tons per acre of B 'bon cane with juice of

specific gravitj of L
-75 was obtain d in one instance fr

nineteenth ratoons. Ii i- maintained further that the

'ii for replanting depends largely upon the variet) ot

cane employed. I >. 71 and I >. 95 never proved t<> be
- '

ratooning canes in Demerara < m the other hand,
l>. 109 and D. 625 are two excellent seedlings from every
point of view.

The History of Sugar Comp iginal
n in the he Sp inish Covert

. Spain, are tlh ol interesl i

i

-

subject in the 1 1 '' r. The h

illy bist il

Rico, [n the 1
rj 20, 1915,

that hap]
1

pally to with
the -I i ,

'

In loill, Porto Hi'
I from the

Spanish < to irnmenl as wen
not admitted at Sevill i were
h ii

I Espanola. Porto Rico at this

required to paj I 5 per cent. Variou it hi itei

interes: are included but mil theii b

dealt with in the present note,

AGRICULTURAL CREDIT IN THE
PORTUGUESE COLONIES.

This statement ha been prepai id under the auspices ol

the special Portuguese Commission appointed to superintend
the preparation of reports and papers for the Third Inter-

national Congress of Tropical Agriculture. It describes the

operations of three of the chief concerns which have been

organized in Portugal to facilitate the agricultural develop-
ment of the Portuguese Colonies, viz., the Banco Nacional

Ultramarino, the Companhia de Mocambique, and the

Companhia de Zambezia. The Banco Nacional Qltramarino
was founded in May 1864, and as its name implies, its

operations are concerned entirely with the overseas posses-
sions of Portugal. It makes advances repayable by annual

instalments, to promote irrigation works, the construction of

roads, the formation of plantations, and other similar opera-
tions necessary to agricultural development, and in addition

offers all the usual banking facilities to planters and

planting companies. Its statutes defining agricultural
credit and stating the conditions under which advances
are made are quoted in some detail in the paper, and
instances are given of the assistance it has rendered in

the development of Angola, St. Thome, 1'rincipe, and the
< 'ape Verde Islands.

A short account of the facilities offered by the Compan-
hia de Mocambique to settlers in its territory is also given:
these include a labour bureau, a system of hiring out agri-
cultural machinery, assistance in boundary surveys, provision
of packing materials for agricultural produce, the purchase of

farm stock by instalments, and assistance in the sale of pro-
duce in Europe.

Similarly the Companhia de Zambezia, with a view to

developing tobacco cultivation in its territories, has institut

a M-heme whereby settlers are provided with laud, draught
cattle, machines, drying -tores, food and pay for nati

labourers, on condition that thej grow tobacco on the land and

|ia\ interest at the rate of 7 per cent, per annum on the sum

expended by the companj for their benefit. The companj
buys all tin- saleable tobai :o produced, at the rates current

for tobacco in Nyasaland, and is prepared to take hack

farm animals and m less depreciation at he rate of

20 per cent, on the initial outlay, when tl ontract expin -.

(Proceedings of the Third International Congress of Tm<

Agricultur' .)
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FRUIT AND FRUIT PRODUCTS.

THE CULTIVATION OF COFFEE.
A useful Bulletin ol some d by

Mr. It. D. Anstead, M.A., (formerly Superintendent oi

Agriculture, Grenada,) has been published by the Departm

Agriculture, Mysore State, Southern [ndia, dealing in

a simple but very comprehensive and practical manner with

offee in that part of tin- world.

The first chapter in the bulletin deal illy with

plant. After describing the func-

tions 'it' the differ i it is stated, in connexion with

pollination and the keeping oi bees, that the presence "i

these insects is not essential iiccessful pollination of

ut the natural, and therefore most desirable form oi

pollination is achieved by the aid of flowei visiting insects, of

which bees nost important,
The first matter to be considered in thi establishment

of a coffi i

'

he select i seed and the preparat
of nurseries. Emphasis is placed upon the importance of

cting only the best, full, perfectly shaped beans for

sowing, and upon tli" selection "!' new md fertile ground
for the nursery beds, in which care should be taken not to

sow the seed 1 :lose together. The land selected for the

establishment of the coffee trees should be a rich sandy loam

< taining an abundance o( humus with a well-drained

gravelly subsoil. If clay soils are used, they must be fre

montly limed, [nstructions are given in the bulletin under

review for the transplanting ol eedlings. Holes

about 5 feet by 6 fee md about :; feet deep. The

bott if the holes should be broken up so that the young

tap root of the nursery plant can easily penetrate the soil.

When the planting season arrives with the rain, tin' plants

are carefully lifted from the nursery beds, cachwitha ball

of earth round its roots, and planted one in each pit, care

being taken to till the pit with the top soil, and to press the

plant firmly into its place without ramming the soil

tightly.

Under favo conditions a coffee plant will live

from thirty-five to sixty years, but many trees on every
ire exhausted in ten or twelve years by unskilful

treatment or the attacks oi borer oi leaf disease. Conse-

quently arrang nts must be made to have a constant

cession oi young plants coming on in the nursery to

replace those which have to be taken out.

In the chapter dealing with 1 hi- cultivation and prepara-

tion of the soil, it is observed that coffee is largely a surface

rooting and surface feeding plant, so that the utmost care

must be taken about cultivation, and fully grown coffee should

not be dug deeply at all if it can possibly be avoided, \iter

describing the methods "i clearing land- for coffee, the in

culture "I the crop i> considered and the importance "I'

a light surface cultivation amongst established coffee

emphasized.
An interesting section in the present ohaptei is that -

ing with the renovation "I old coffee. Briefly this "insists in

sawing the trees off at the ground level immediately after

thi
5
have borne a heavy crop. All the shade trees are felled

and' the land turned up in big clods. The light br :hes of

the coffee and shade trees and all the litter then spread

over the field and the whole given a quick burn. The soil is

again forked and an application of aboul a ton pet acre ol

good slaked lime is then worked into the top soil. Erythrina
and new shade is then planted. The coffee stumps sucker,

and each is allowed to grow the two iota

tin-own out. Alter two.years the suckers are reduced
and in three or torn yea a coi plete new mot system has

formed and a new 'healthy tree produced. The results
of the above treatment have been most successful and have

repaid the cost, w hich i-
i ble.

After calling attention to the necessity for draii

siderati en to the question of shade. It is

that in South India ary to grow coffee under shade.
Probal

[y
I

i -t all round shad in Southern I

the silver oak (Grevillen robusta), which possesses nearly all

I points requited for a shade trei amongst coffee;

namely, growth not toolai spread oi branches,
tion of leaves in the hoi weather, I system not toi u

nil, and lastly, immunity from the a

r fungoid pests which attack coffee. In the rse

of the developments of the estati the shade tree- have to he

ited, md detailed instructions are given as regards
carry ing I his into effect,

The next two subjects dealt with are pruning and .reed-

ing. It th (tee plant is left al -. it forms a tall bush
with a numbei oi long, upright primary branches on
the berries are chiefly borne, fn this form it is easily i

by the wind, and the crop i
j
to gather without

ing the branches. For this reason the young trees are usually
topped by cutting otfthe leading shoot with a sharp knife
when they are about 5 feel high. A common sysl i

pruning is to take off the alternate secondary brand
allow for the extension of the tertiary branches on which the
berries are chiefly borne. Sometimes this is ac ipanii d

the development of a mass of suckers; th be removed,
and the pr ssisknownas 'handling' the trees. The worst
weed on the South Indian coffee estate is grass. A coi

war should be wi linsl grassand it should be remem-
bered that the first principle in destroying this or any

- I" attack it beforeil has tune to ripen seeds. \\

vegetati E this kind growing in the soil is i

harmful, i mulch oi leaves derived from weeds or

is very beneficial. The reasons for the good
of mulches is now well known to planters, and it n

pointed out that this method of soil improvement and

manuring is becoming widely recognized all over the
in regard to nearly every orchard cultivation.

One of the last chapters, and by far the longest, is

ig
with the manuring of coffee. Prom the information

already presented in this abstract it will have i

realized that the previous sections dealing with cultivation

contain much sound, practical knowledge bearing directly
upon the successful production of the crop in question. The
chapter on manuring, though interesting and enligh
cannot be commented on in the same way. li explains the

1 principles of plant nutrition, the
p

of manurial substances, and iini-~ some attention to the
valuation of manure-, whilst a note on the mixing ol fertilizers

is appended. Bill a -earch through this inlorinati-

references to cott'ee rather disappointing; it i- no

however, that thi general practice m applying manures in

Southern India i- based upon their appli
with the occurrence of the monsoon. It seems that p
should be applied before the monsoon, and phosphoric acid
halt before and hall' alter the i *-

i,
the after mo

application to be in an available form such assuperphos
The nitrogen should l.e applied after the monsoon in an
available form. Attention is called to the cheap and valuable
nature ol waste materials on the coffee estate for manurial

oses It is urged that coffee i- benefited by tin- culti-

vation oi suitable leguminous covei crops provided the -"il

is first got tie.- from weeds.



Tot. XIV. No. 339. Till: AGRICULTURAL NEWS.

The las! « ith handling of the crop.
This subject, which invoh ant

i

>< > i 1 1 1 -< as picking,

pulping, fei d pa most disappointingly
short, h would be of interesl re found a full d

tion i
' ii i ted in Southern

In I.
1

. and in... , .1 1 employ ed in the

drying he crop. \ part from this criticism

and the ion that more
sj

I., pests and d fidentlj state that the

bulletin under review is Likel) e oi great service to

who are in possession of estates, and to agricull

who intend embarking upon such an enterprise under similar

conditions to those obtaining in Southern [ndia.

endea vour is beii

e which h

i he European war.

COCO-NUT AND PALM KERNEL CAKES.
The value of these two by products of tropical crops as

offs fi r domi -i ic animals, pail icularh cattle, is dealt

with very fully m two recent publications the Bulletin oj

'/,, Imperial Institute, Vol. III. Xo.
I, and the Journal of

the Board < A m ultun (England), Vol. \\l. No. II.

The former publication tre i derly f]

the economic aspect u I ocating the

bility of British merchants utilizing the enormous
ies of copra and palm kernel which are now available

owing to the cessation of the trade in them with Gem
The result of doing 30 would be the production in Great

Britain of large quantities of residual cake or meal.

Both journals endeavour to demonstrate the value ol

Material as foodstuff i'ir eattle. The following figures
have ' d to show the comparative I I value

of the two classes of cake under cot sideration:

Fruiting Capacity of the Papaw. The que
of the advantagi d .1 from thinning out the i

fruits on the papaw article

reproduced in the /'. I !i 15.

An experiment was lit of

twentj h were I ten unthi

in btained

whilst the unthinn

se in weight of

thinned plants was verj i sidi
:

i ( 1 1
< -i- was

an accompanying rise in I he price, hi

crease of weighl and value was nol sufficienl to com-

pensate for the loss of fruits. T i mly to

the particular experimi ni ju tdi iril ed Tl

to say that with a small number of plan
the experiment may]
scale a- indicated in the Annual Rep> rt

:

>

Horticultural Gardens, Lucknow, foi 1912, v] I

that an acre of land carrying 1,000 plants each producin
•'. ten fruits after thinning may givi irofit to the

grower. The difficult} is to hit on exactly the right amount
of thinning to get the greatest u.

i patible with the

greatest number of fruits. This '1 by
practice, and in the meantime it is recommended to remove
i ally :such fruits as are obviou ly going to b
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COTTON.

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

write as follows, under date .March 31, L915,with refer

ence to the sales oi Wesl [ndianSea [sland cotton:

Since our last report about 250 bales ol West Indian

[sland cotton have been sold, chiefly Montserrat I5d. to

]'<;/.. with -i few St. Vincent I5d. to I8d., St. Kitts at I5d.

and Stains at od. to Id.

The market remains quite firm, but with onlj occasional

enquiries. Seeing that American Sea I.-land ha- advanced

in price, we see no reason why these prices should not be

maintained although, owing to the dislocation of the fine

h on account of the war, progress will probablj be slow.

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

S Island cotton in the Southern States, for the week

ended March 27, is as follows:—•

The sale- consisted of several Planters' crop lots for

export to England, at prices ranging from 25£c. to 27c;
otherwise the market was quiet. There is some further

demand for crop lots, but at prices lc. to 2c. below the views

oi planters.

The limited unsold stock of odd bags classing Fine to

Fully Fine is firmly held at quotations.

We quote, viz:—
Extra Fine 23c. to 2 lc = lid. to U.W., c.i.f. & 5 per cent,

Fine to Fully Fine 22c. = 13£<i., „ „ „ „

Fine, off in colour 18c. to 20c. =lljd. to 12rf. c.i.f.

This report shows that the total exports of Sea

Island cotton from the United Stales to Liverpool,
and Manchester, up to .March 27, 1915, were 103 and

1,516 bales respectively.

British Cotton Growing Association. The

[33rd Meeting of the Council of the British Cotton

Growing Association was held at the Offices, 15, Cross

Sti t, Manchester, on Tuesday, March '-'. The President,

Tli. Right Hon. the Earl of Derby, K. G., occupied the

Chair.

west \ici' v Owing i" the inadequate supply ol

steamers from Liver] 1 there i- a large accumulation of

produce in the Government Railway Stores at [ddo, and as

sequel some difficult} is being experienced in shipping
tin Association's cotton and seed, and it is hoped that

..incuts will soon lie made lor a more adequate steam-

ship service between Liver] 1 and West Africa. The

report- from West Africa state that the crop is a late one

this year, owing to the drought dtiriii. the last planting

season, but it is too soon yet to form any reliable opinion as

to the size ot the crop.

The purchases ol cotton in Lagos to the end of February
led t.. 165 bales, a- compared with 2,480 bales tor the

same period oi last year. In Northern .Nigeria, the purchase
to the end oi .Linn. n\ amounted to 23 bales, as compared
with 65 bales 1 1-1 >

(JOA2JDA. With regard to the prop gements
,

i

n .. be 1915 Uganda cotton crop, a letter ha- been

received from the Col .'I ' Iffice expressing warm apprecia
the public spirit which the Association have shown

in their desire to take all
| ible steps to ifeguard the

industry, and regretting that the great pain- which were

bestowed on the preparation ot the scheme Bhouldhave been

wasted. Arrangements have now I u made for the buying
..t tin crop in some districts, which will ensure the natives

obtaining a fair price far their crop, but in some of the more

remote district- no arrangements have yet Ween made for

buying the cotton, and for the future welfare of the

industry it is hoped that steps will be taken before long to

ensure the natives a read) market for their cotton.

COTTON EXPERIMENTS IN ST. CROIX.
Through the courtesy oi Dr. Longfield Smith, Director

of Agriculture, we have received an advanced copy ol that

portion of his Annual Report for 1913-14, which deals with

cotton experiments.
Details are given of the results obtained from planting

the Mid ot
fifty -elected varieties, i ipared with last year's

results from the parent plants. The mean result given by
the progeny is very closely similar to that from the parents.

Twenty-oi f these strains have been kept for trial on

a larger scale.

The plots of Sakellaridcs and oi the Upland variety
Southern Cross have given no better yield- than can he

obtained from Sea 1-land cotton, hence their cultivation

cannot he recommended. Small plots of Caravonica have

yielded at the rale of over 1,000 lb. seed cotton per acre.

A very interesting section of the report deals with the

results of hybrids between Sea [sland and the St. Croix

'Native' cotton. Ratoons from the previous season's hybrids
"ere kept, and bore exceedingly well. They were des-

troyed, because of harbouring cotton stainers, while still full

ol 1. oils, and up to then had yielded from Too to '.mil It,,

of lint per acre.

Experiments were made with a view to the production
of first-generation hybrids on a larger >c i\r, and it was
found that by pollinating the Mowers of the 'native' early in

the morning, about 70 per cent, of hybrids were obtained

without bagging or emasculation. Since the young plants
are easily distinguishable, ii i- possible by planting several

eeds to the hole and singling tw three weeks later, to

obtain a good stand of the hybrids. The lint ot these first-

generation hybrids is worth about {5d. with Sea Island at 17c/.

Dr. Smith finds that such hybrids are immune to leaf-blister

mile. This ha- not been the case in similar experiments seen

by the writer, where a proportion at least of tile plant- have

been susceptible.

Experiments hive also been carried on with hybrids
between Sea Island and Sakellarides, - e of which are now
in the third generation. This cross differs from the previous
..in- in that the generations subsequent to the first do not

split up into a complex medley of inferior types, but remain

fairly uniform. Owing to bad germinati nly a few plants
were obtained. Tiny bore much more heavily than Sea
Island, and tl \p. inncnt is being continued.

The question a- to the adoption of the policy oi growing
first year hybrids between Sea [sland and •native i- one of

interest and importance to all the cotton growing islands.

The large yield and greater resistance to pests ma\ well

induce planters whose experience has been unfortunate in

the-e matter- to face the extra trouble which has to

be taken in securing seed. A- regards the individual plan-
ter, the results may be evcellclit. but mile-- his neigh-
bour.- are also prepared to WOrh OH the same line- the

effects t" them may be disastrous. It will l.e very diffi-

cult to maintain tor long anything like a pure strain ol

[sland plants within, a wide radius of what would be, from
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thai poinl "i view, a plantation I rogues. For a growei
whose land is isolated, or for an an

, preferably an island,

covered by properties whose owners are agreed to adop
the policy may stand or fall by the di

jree
"I its success; but

where it is practised by only one an mg a aumber, the rest

of whom desire to continue to gro Sea [sland, a position

will arise similar to that brought a ut by the keeping of

diseased plants, which in several islai Is has been the subject

of special legislation.

W. \.

EXPORTS OF SEA ISLAND COTTON.
j: J VI l RN OF SEA tSLAND COTTON EXPOKTED FROM THE \ 'RI01 S

EST INDIAN mi S i OH I ill' ol LRTEK END] D

« i;i i: .'!l . 191 I.

Bales.U

\-

dos
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in thisissue, dealing with individuality

in cacao trees, reviews and criticises the work in this

connexion which is being carried on in Trinidad.

\ useful article describing the cultivation oi coffee

is practised in Southern India will be found on page 132.

Cotton Ni tes, which appear on pages 134 and 135,

contain a review "I experiments in St. Croix, a list oi

ili, exportsofSea Island Cotton from the Wesl Indies.

her with n I md other rep

[nsecl Nol sand Pungus Notes, which will be found
•

deal with the sweel potato wee\ il

and aba L mostem jrub

tivelj .

No indigo md leguminous
Found on md 137.

Publications of the Imperial Department of

Agriculture.

An interim reporton the Agricultural Department
ofGrenada for 1 '.

> 1 : !
-

1 4- has just been issued. In the

exceptional circumstances arising from the recent staff

in the Agricultural Department oi ilia* colony
the general administration report lias been compiled at

the Head Office of the Imperial Department with a

\ iew to presen ing continuity. The publication contains

customan report on Land Settlement and Forest

Recently issued also, is t In n ;ular dealing
with the Courses of Reading and Examinations in Pi

tical Agriculture. Apart fromits immediate educational

function, planters and others who are desirous of read-

re pei taming to the vai opical crops
will find the general list of books recommended, of much
interest and assistance to them.

The Report on the Sugar-cane Experiments in the

Leeward Islands, I'M ->- 1 1 has
rlj

all been passed to

press and will be issued shortly. V valuable guide to

the Dominica B i ic Gardens, with full index of plant
mes, -will appear about the same una.

Leguminous Crops as Stock Food.

Recognizing the need and importance of introduc-

ing leguminous crops into the planting systems of

Hawaii, the Experiment Station of that territory

published in 1!>11 a Bulletin (No. 2-".) based on local

trials that hail been mad- with cowpeas, Jack beans,

p 3 q [leas, velvi t beans, and so on. The matter has

received similar attention in many other parts of the

Tropics, but the publication referred to deals with the

subject in a particular!) useful manner, and gives
several items of information that may with advantage
be recorded in the present note.

The most interesting feature oi the Bulletin is.

perhaps, the attention given to the feeding van

the different crops both as tedder and as gram. The

palatability of cowp is is eferred to, and it is remarked

although the velvet bean is less attractive to

it nevertheless constitutes a useful foodstuff)

particularly the selected strains, and cattle can be

taught to like it by its gradual introduction into

com and sorghum. The green
fodder of the J ck bean (Ganavalia ensiformis) is

v
dairy cows, and especiallj bj

swine. The bean meal from this crop is said not to be

very digestible and palatable for cattle but this mi

it is su I to a too limited experience
in its use.

The i ase « ith which the pigeon \- can be

sted and its value as a soil improver and as

a wind-break are referred to. A numb, i ol growers,
said, have I'd the plant tops bearing seeds, n>

- and cows with g
I results: likewise the seeds

been found excellent food for poultry.
Alt i he Bulletin, which is illust rated with

a large numb _ I photographs, is a verj
admirable publicati m and constitutes a useful reference

i one wh< ised al tent ion is being

legui us crops in : he Wi st Indies.
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Fermentation of Indigo.

In \ iew of the present |

of the synth

producl and consequent high ic< attention was
in ii 'in number oi tl Agricultural A', u

(Vol. Kill, No. 331 ) to the - ion and preparal ion

ol natural indigo. In connexioi ith this subji
eresl ing paper appears in ie Jon rnal of the

(June L904) entitled The Fermenta-
tion of t hi [ndigo Planl by Cyril Bi rgtheil. I" the

summary to this paper il is -
itted that there are

ral kinds of bacteria capable ofproducing indigo
fermentation, sum,- of which an always present in an

infusion of the plant: but the action is in the main

dependei in specific enzyme or ferment occurring

planl cells. This enzy me acts on a glue
i

ring in the
plant eells, producing a substanci

capable of giving indigotin by o: elation with air, and
a reducing sugar. Owingtoitspi >uliar propertii and
lack of knowledge concerning the glucoside, this

enzyme has not yel been named. The action appears
ke a similar coin's.' and to be characterized by

.similar variations with temperature and changes in the

medium in which it takes p]a
.- like that of other

enzymes No evidence was ootaii ed of the existence
hi oxidase in I lie indigo plant.

Nature Study in the Elementary Schools of
Trinidad.

Council Paper No. 20] oi 1914, comprising the
Annual Report of the Inspect » ij Schools on Elemen-

tary Education in Trinidad for the year 1913-14,
contains satisfactory information regardingthe teaching
.•I agriculture and the study of nature in the Colony's
schools. It is stateil that 230 <

i >ols received awards
at their annual examinations, as against 227 in the

previous year. Of these, eighty-seven were considered

Good, ninety-three Good, fortyf-nine Fair, and one
I osatisfactory. A large number of visits was paid
during the year by the Agricultural Instructors, and
the senior officer delivered weekly lectures in the

Training School. It is stated that the students
continued to lake full advantage of the instruction

given, and are making satisfactory progress.
( 'oiisiileiaUo headway has In . n gained m regard

to nature study, especially in the larger schools. In

.some of the schools the teachers tike the children out
for nature study excursions. Ii is urged that this

should be universal, bu1 to be of value must be syste
and notes should be I tl en of what, is seen. It is

observed that in some of thi schools, nature study

appears to consist rather in committing to memory dry
facts and names than in gait i . an intelligent and

practical acquaintance with principles and operal
\
ery creditable museums an to be found in some

Is, but except for n miens, the writer
considers thi collections should be from time to u
renewed. By this is meanl ch school generation
should do its own collect ing.

<

!opies of i la- .' News, issued by th

rial I tepartment of V" culturi for I he West
Indies, as well as the Proceedings of the Local Agri-

cultural Soci
j been, as hitherto, distributed

aieeii- the principal schools of the I

'

Jony The report
on School Shows tnal d evident that eonsiderabh

it
y

lias been rli splayed in hi n ei and no
doubt the Trii I Horticultural Society will give the
schools increased si i » in i h

rendering further usi
:

rvii ' Jolonv.

Cattle Testing for the Tropics.
The regulation i

I i

lany coloni mn-
tries r<

i

;
to thi importal ion of live stock has at

last made it necessary for the English Board of Agri-
culture and Fish liilish a can Ie testing
station. This institution, which is situated in S
has accommodation for LOO head of cattle, and the work
carried out at the station at present is confined to the

testing of animals for tuberculosis, and to the immuni-
zation of cattle against Red Water disease. The action
taken in regard to this latter disease is of significance
from a tropical aspect. It indicates that hitherto stock

breeders in countries like British East Africa and
Jamaica have been loath to import susceptible pedigree
animals. It is likely that the immunization of En

pedigree animals against Red Water will result in an
increase in the overseas trade in cattle, especially as

regards the Tropics. In time the Board expects to be
able to deal with other contagious diseases in the
same way. The functions and the accommodation of
the Station are dealt with in Leaflet No. 290, recently
issued by the Board.

British Press and West Indian Agriculture.

The agency press cuttings that have come to hand

by recent mails contain an exceptionally large amount
of matter relating to agricultural activity in the West
Indies. The Fine and Bulllonist publishes
lengthy reviews on the trade of St. Vincent and
St. Lucia, based on the Colonial Reports for 1913-14.
The same subject is dealt with as well by the Finan-
cial Times. Special reference is made to the work of
the Agricultural Departments, and a full account of the
efforts to establish minor industries in St. Vincent is

given, as well as a comprehensive statement concerning
the St. Lucia Government Lime Juice Factory. It is

satisfactory to see that the English press realizes
fully

the dependence of island prosperity on increased

agricultural activity. The Morning /W synchroni-

cally discusses labour matters, with p ia i

Easl Indian emigration. Since the outbreak of war
Last Indian ion has been, of necessity ti mp
arily suspended. Recruiting for Fiji has. however,

already been resumed and the Colonial Office has
Stated that if is expected that It lll.l\ sllo|"tl\ lie

possible to recruil again for the West Indies also.

.Many references appear in various newspapers to the

giftsof sugar, and especially those of citrus fruits

which the lattei are being distributed on behalf of
the Army Council by the West India Committee

amongst the hospital? in London and elsewhere.
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INSECT NOTES.

THE SWEET POTATO WEEVIL.

(CYLAS FOBMICARIPS, FAB.)

In accounts of the searabee or Jacobs of the sweet

potato (CryptorAynchus batatae) which have appeared
in tin- publications of the Imperial Department oi Igri

culture, mention has been made of the sweet potato

weevil (Cylas formicarius), and figtareshave beengiven show-

ing the difference in appearance between these two i

Thej are both weevils, in that they are beetles with the

front of the head prolonged to form a beak or proboscis, at

the extremity of which the biting1
mouth parts an

Since the West Indian insect, Cryptorhynchus batatae, is

already well known and designated by its common names,

searabee and Jacobs, it will be sufficient to retain the name

sweet potato weevil' as applying to the other species, Cylas

Jormkarius, which does not as yet occur in the Lesser

Antilles, so tar as the records of this Department show.

distribution. Tin- sweet potato weevil is distributed

throughout the tropical and subtropical parts of the world,

and it is probably capable of living wherever sweet potatoes

are grown on a large scale. This insect was originally

described from the East Indies iii the 18th century, and as

a pest
"i sweet potatoes it was recorded from Ceylon in

1856. It is likely that the species is a native of Africa

since the genus Cylas is represented by a large number of

specie, in that Continent, while very few occur elsewhere.

I'll., o. sw I IT POT V.TO »il VII..

\,lnli. Pupa and Larva. (From U.S. Dept. Agric.)

At the on sent time Cylas formicariu* occurs as a sweet

potato pest
in [ndia and the Far Bast, in Africa, the United

States, Jamaic i,
< luba, British ' luiana, and the Bahamas. It

is stated to have been recorded from Barbados, but it does

not appear to be known in that island at the present

time, nor indeed has it been known there for many years

past. This insect has been known and recorded as existing

in Cuba, Jamaica, British Guiana, and the United States,

but the present record of its occurrence in the Bahamas is

quite
new. This record is based on the identification of

specimens received from the Secretary of the Hoard oi

Agriculture, Nassau, Bahamas, by the Imperial Commissionei

of Agriculture for the West Indies.

The sweet potato weevil would seem to be fully as

destructive as the searabee, and the injuries caused by it are

f

iner

very much like those caused by the searabee. Instances are

recorded in which entire crops ol sweet potatoes have been

destroyed by the sweet potato weevil.

method ot in ok. The sweet potato weevil depo

eggs in the thickest vines near their base, and in the roots oi

the potato where these |re exposed at the surface oi the soil.

Once an attack has begun, that is,
when the first infestation

has taken place in a'potato field, the development of the

weevil and its increase in numbers is merely a ma tier of time.

The life cycl supies about thirty day-: the adults developing
from the first infestation continue and spread the attack

throughout the field arid carrj it to the roots: each succeedi _

generation greatly in< Peases the amount of injury, and it will

be seen that prevention ,,| the beginning oi the attack for as

long as possible after planting, and harvesting as soon as the

potatoes are ready, will do a great dial in reducing the amount
of injury.

Minion in- iomiiiu.. The sweel potato weevil attacks

potatoes in the same manner, and the damage caused by it is

of the same kind and extent as in the case of the searabee,
so that the remedial ineas'l IV- t . i be adopted Would be the

same in bot h c ISes.

In the first place potatoes ought not to be planted on

the same land for two successive crops, and next, all planting
material should be ijuite free from infestation. This can bi

assured by planting with slips grown in a nursery, from

iininfested small routs or tubers

The nursery should be established where there is the

least likelihood of the weevil being present, and should

be maintained long enough for it to become infested. Slips
for planting should never be taken from a field in which

either the sweet potato weevil or tin- searabee is known to be

present. It material for planting is scarce audit becomes

necessary to use slips {com a field which is suspected oi being
infested, none but the smallest tips ,,f the vines should be

taken forthe purpose, for the first attacks always occur in

the older more woody portions of the stem.

the insect. The sweet potato weevil is a slender insect

about J-inch in length. The head and wing covers are

a bright, steely blue in colour, the thorax and legs being
reddish. The dead i- prolonged into a slender, forwardlj
directed snout: the eyes are situated at the base of the SnOUt,
and the antenna c attached about midway its I. .

This is well shown in the accompanying illustration, fig. 5,

which shows the adult, pupa and larva all enlarged to about

seven times their natural size. The larvae and pupae ue

whitish, the head of the former being yellowish brown, and
the eyes of the pupa reddish.

The searabee is shorter ami stouter, being about
! or

,'
inch in length. Its snOUt is slender and turned undei

the head in such a ivayas to render it quite inconspicuous.

The attacks of these two insects produce the same

appearance in tin- potato. Planters and others who experi
ence anj trouble from insects attacking sweet potatoes would
do well to put an infested potato into a tight wooden box

covered securelj with muslin or tine wire gauze, and real

a few insects in order to determine which species is causing
the trouble.

The sweet potato weevil is a serious pest, and every

precaution should be taken to prevent its introduction into

any colon} where it does not exist at present.

H.A.B.
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
gkenada. It is stated by th Superintendent ot Agri

culture (Mr. .1. I'. Moore) tint th large number of lime

plants ami coco-nut plants i ib bued in the nurseries

air making good progress. As regards cacao, the general
inn of the orchards is stated t" have been good,

: winds not having made the i i Ives felt until later

than usual this year. Pickings showed a considerable

reduction during the month, but there was a lair prospect of

tin- remainder of the crop being obtained satisfactorily.

TIr- visit "t the Entomologist and Mycologist of the

Imperial Department of Agriculture involved travelling by
the Superintendent, ami resulted in useful observations being
obtained. Collection of information concerning thrips is

being conducted, [n connexion with land settlements, three

ings of proprietors were held by the Agricultural
Instructor. Concerning reading courses, arrangements are

made with the help of the Imperial Department, to

establish a library fortheuse of the Vgricultural Cadets.

!><•>! in n \ . A communication from the Agricultural

Superintendent (Mr. Joseph Jones) for March contains notes

>t interest regarding the various lim "i departmental activity.

In the nurseries usual routine work was being carried on: in

the lime experiment stations work principal]} consisted in

sanitation operations, for example, weeding, tarring and

spraying. In the cacao experiment station, the recording of

yields and sweating and drying ol cacao were the principal

occupation. Observations relating to staple crops show
iliii the demand for green limes in New York was

depressed, nor was raw lime juice in great demand, ('aide

qui
it ions showed that ( eeutrate.l juice remained at £21

per pipe, but it was reported that forward contracts had

been made at a much higher price. As regards special efforts

on the part of the officers, i considerable portion of the

month was spent in travelling, and the estate.-- visited formed

thl subject of a separate report to the ( 'ol LSsioner of

ulture. The appointment ot . Chemist has been

authorized by the Government, and the office takes effect

from April 1915. Mr. G.A.Jones, Assistant Curator, has

ppointed to the post. During the month the weather

was exceptionally dry. only 0"84 inches having been recorded

at the Botanic ( lindens.

moktseerat. Mr. Etobson's report for March contains

important references to the cultivation of vegetables in this

island. The question of forming an < triioD Growers' Associa

fcion is being considered, hut an experiment has tended to

show that the lauds at Harris in the middle of the island are

nut well suited for this crop. A trial shipment of 37 crates

of onions was made to Canada on March 23. The date for

the commencement of cotton planting was changed to

March 20, but as no suitable rains fell, the planting had not

yet been started. Attention was given to the distillation

of hay leaves during tic month, and Mr. Robson paid
a vi^it to Antigua in connexion with tin- Onion Growers'

Association of that island.

wrioi \. According to , i communication from the Agri
cultural Superintendent (Mr. T. Jackson), mostoi the routine

work in the Experiment Station concerned the experimental

plots of sugar c;
,

( >n the estates, in spite ol the dry weather

experienced during the month, the young cue crop was

looking remarkably green and healthy, The held- of Indian

corn also looked promising, on thi : le. The onion crop has

been rapidlj harvested. During the mouth 1,442 crati ol

onions were shipped from the Association's premises. At
the time of writing the |. |„,it (April 3) there were T< >< > more

read] toe., forward. Special work included tl rection of

new machinery at the Government g id the shipment
of vegetables to Canada \.s in the othei i lands, the weather

during the month v. : ,,\ hot and dry. Rainfall only
ti-7 I inches i Botanic Gai

sr. Mils. liming the month of March work in the

experiment stations included principally the reaping of

Bengal beans, and onions, and the sale of 1,050 He ot -elected

cotton seed, liatoou canes were cut and 600 cane plants
distributed. At the time of writing, 3,500 tons ol sugar had
been made at the ( 'eiitral I actoi

j
The tonnage ol i me pet

acre this season has been very disappointing, and the output
of tic Factory will be below the amount estirn

Similar disappointment has been felt l.y the muscovado
makers. The young cane crop is healthy hut is naturally

feeling the want of rain. The precipitation for the month at

Basseterre was only 0'48 inch. Appended to the above

report (by Mr. K. R. Shepherd), is a summary of the work
conducted in the Government laboratory by Mr. Watei land,

Assistant Chemist; this included soil and lime analyses, and
determinations in connexion with syrup, final molasses and
cane juice.

Manuring Tea. The editorial in the 1'ropicat Agri-
culturist for .January 1915, deals with the results of the

experiments with green manures for tea in progress in Ceylon
at Peradeniya. The object of the experiments is to determine

whether green dressings can be used as a source of soil

nitrogen in place of artificial manures on which at the

present time there is a local expenditure of i;.'!i)i Mil III
pel-

annum. Fifteen (dots have been under experiment since

1906. The green dressings used are Crotolaria, Krythrina
and Albizzia. At the end of the first year it was found that

there was an average increase due to Krythrina of 33 per
cent., and to ( 'rotolaria of 1 1 per cent. In the seventh year
after treatment, the Krythrina gave 520 ft), more tea per acre,

or 74 per cent, more than the control for the same year.
Tin other green manure plots, though not so good as Krythrina,
showed substantia] increases over the control of the seventh

year. The trials have, it will be seen, demonstrated that

leguminous plants can he cultivated among tea with mast
beneficial results.

In the Journal oj the Royal Society of Arts for February
12, 1915, a statement is made to the effect that coco-nut

water has been employed in Ceylon as a rubber coagulant.
It is understood that by fermentation the juice is changed
into acetic acid, which is the active coagulant. It is said

that acetic acid produced in this way gives better results than

the ordinary commercial product, especially a- far as colour of

the rubber goes. Experiments are being carried on to deter-

mine how long the liquid will keep and whether it is pratic-
able to transport it from the coconut plantation to the rubber

eslate.

In spite of hopes to the contrary, the production of

cigars in the Jaffna district of Ceylon has not turned out to

he a commercial success. The cigars are quite unsuitable for

the British market, and probably also for any European
market. According to the Tropical Agriculturist ot

January 191."), the heavy duties on cigars in the United

Kingdom make it practically impossible to sell anj kind of

cigar there at less than Ihd to 2d. each. At this price the

consumer has a great varietj ot cigars made from carefully
blended tobaccos of fair quality to choose from.
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GLEANINGS.

Messrs. [de & Christie's Monthly Circular dated March
15. 1915, gives the current pri es for the principal fibres,

ni'l is .i useful publication in this respect Sisal I

p

(Mexican) were up to 30*. to •">!• I on coir (coco-nut
fibre i nj

•< of 30s. to 63*. per ton.

I: Fen ace to an interest i jetable fat Is made in t in-

Experiment Station Record, Vol. \\\ll. No. 3. A physi
cal exam ; this substance which was said to

in the East [ndies, showed ii to correspond to Malabar tallow

or Chinese tallow, from Stillpiniu and various

vii ieties ol the Jatrophas.

A notice ap] gin Tropical Life for February 1915,
ites that the third volume of the Flora of Jamaica by

Fawcettand Rendal] has made its appearance. It deals with

the dicotyledon- and contains nearly 300 pages, 113 illus

tions in the text, and tivi- plates. Copies, price 15*., cat

obtained from the Natural History Section of the British

Museum, London, S.W.

The individual variation in the alkaloidal content of

Belladonna plant forms the subject of a paper in the

Journal of Argicultural Research, Vol. I, No. -. There

appears to be nothing to indicate any correlation between
the physical appearance of the plant and the alkaloidal

contents of its leaves. Variations in the percentage of

alkaloids in the leaves of different plants is exceedingly large.
This appear- to be an hereditary characteristic.

In accordance with the Act. the report of a Public

Audit into the financial position of the Agricultural Credit

Societies, St. Vincent, has recently been made and published
in the St. Vincent Government Gazette for February I, 1915.
The statement of assets and liabilities of >ix different

societies are given. The principal liability in each consists

in the loans from the < iovernment, which up to Januarj 191 5

ranged bet weiu £65 and £120 Eoi each society.

It i- stated in the Gardeners' Chroniclt for Febri

'.'i. 1915, that rhubarb ;

cessfully cultivated in

i]
I

' - ol Qui There I he planl i

an annual, The seed is -own in boxes in February
in Man ii in the open ground. When

i , . tre tran planted, four months

owing, the stalks are ready to be pulled. After

mber, the plant- m tiled by the int

Immediately after the roots of the sweet potato are

harvested there occurs a rapid i nation of starch into

cam i

' ami reducing During its growth the

sweet potato root ischara ed byaverylov ontent,
most o ch. If sweet potatoes

pt in i pid increase in cane
\ tempo iture, ol abi ml 1 5 I '. is sufficient toki

i Irak Utural R< i

iry 15, 191

The gutta p ii ha tree is more limited iii it- distribul

than th
; plants, owing to its climatic require-

ments. According to the Botanical Journal, which gi<

ii of this tree, it i- practically confined to

Ii Straits Settlements, The life oi India rubber is strictly

limited; gutta percha, oh the other hand, will keep its proper-
ties unchanged !<" a large number of yi It is obtained

from the lea and pulverizing them and dissolving
OUt the gutta percha.

Attempts are being made at Buitenzorg to imp]
. : nid swei I

- by develop
-

Llings. According to th

Forester, Vol. Ill, No. 7. sixty-three varieties ol i issi

have been tested i I three years, of which

me. Of th e, eight are varieties

ol.tamed from Brazil, three are native Japanese, md is

a
-

idling. The I I 'I pot ito prom
results of surprising iral i

According to the Monthly Bulletin of Agricultural
Int. ii,, I, a,; and Plant D i iber 191 I, the food

value of the Jack bean I mis) is well

recognized in German Ea i \irica, and would be larg

consumed in that country and sell readily on the Europi
markets if it were conclusively ( stablished that the beans

not under some conditions poisonous. It appears that fr

experiments conducted in Germany, animals fed with

relatively high amounts of crushed beans suffered no ill

effects. Experience in the matter in the West Indie- is

present uncertain.

An interesting note appears in the Journal of the

Chemical Society. Vols. 107 and 108, on tl icurrence

significance of manganese in the seed coat of various seed-.

The amount of manganese |

I was found to vary

considerably in difl tmeBeed. Experime
ate recorded which show that there is a clos am
between the amount of manganese and the presence of

oxidases in plant tissues, and it is therefore considi

probable that the accumulation of m in the

coat hears an important relation to the vital proc
seed format ion and germination.

The proceedin ol a 5i c I Indian Science Congn
reviewed iii Natun for March 11, 1915. In the Agricult
ami Applied Sciei 3 ton, Dr. II. II. Mann, of I'"

presided, and bis address dealt with the lines of developm
of Indian agi ii alt re, In this n i mad
unsal isfai obtained in b.( rage 1 edian cultiva-

tion. Theyii teat in that countr) was not mon
|u bu he] pei .ere. compared with 30 in other countries: the

cotton prod icre was about 7"> lb. lint against 200 ft>.

per acre obtaii < while sugar-cane, even wl
.M undei a, yields undei 1 ton of raw sugar

ge ol about 2 tons at l<

There is scope, therefore, for i he applicati I sciem

agriculture in Bi itish India.
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STUDENTS' CORNER.

BEE-KEEPING IN THE WEST INDIES.
( if the two or I hn e

foi thi econon i theii products,

the bee and silkwon e The
mi il entomologist has usually to deal with this

immense divisi i the animal world

combated or eradicated if possible. Be rtainly the

in"-' widely cultivated oi these Son . some

species or other being vali i world foi

luctions, honej and wax.

Some fourteei i insiderable inti

;i i n lused in I lie smaller West Indian

islands in bee keepii -
:

uperial

irtment of Agriculture. A expert, Sir. VV. K.

uider the auspii
i I lepartment, \ isited ill

the islands of the Windward and L .< Govi aenl -. and

also Barbados, and

ng, the substance of which litei i lished,

as Pamphlet No. 9. This inti i I: minished of

1

1 except in St. Lucia,
'

il was soon

seen that b ng in the Wes [ndies could hardly be

nded upon il me as a means of livelih 1.

It would seem, however, that bee-keeping is admirably

adapted for adding to the income of any one who has

a little time to spare to give th Bssai n to it.

. it involves so little labour that in many parts of the

world, notably in Jamaica, lad largely interested in

it, tn the benefit not only of their p
i kets, b tl also of their

health ami their mental powers. The value of the export
of honey and wax from Jamaie i £15,00 ir nmuin.

To be a successful bee-keeper, whether with one or in

hundreds of hivi iry to study and observe their

ways', and such stud} must greatly assist to foster the habit

of taking notice of all sorts of other things in the world of

life, animal and vegetable. Bee keeping also calls for

out-of-doors, though not in the heat of the sun a most

healthy manner ol life.

Apart from the intrinsic value of thi md wax

produced by them, bees an able assistants to growers

ips the yield of which depi nds on the fertilization of the

for the production of fruit. Hives oi !
-

kept among
lime trees or in orange groves help to secut arge yield,

e by the visits of the bees a larger number of flowers

are fertilized, and set in fruit. The same rule probably

applies to all tropical fruit, nota 1] .i\ lo pears and

mangoes. Verj likely largei
' tes ol coco-nuts are

ed also l.\ the \ isits of 1 ich i an I bserved as

mt visitors to the newly opened flowers of this palm.
In temperate climates it is well known that the visits of bees

to leguminous plants are most beneficial, 'if not indispensable
ure a large crop. An inti point for observation,
e of bean crops being tried in the West [ndies, would

be tl ffecl oi keeping bees within reach of them. As tn

the food supply for the bees fi other than cultivated

plants, the West Indies afford an inexhaustible supplj oi

nectariferous flowers, from the unrivalled logwood to the

otherwise poisonous manchineel.

Considering the attention that is being pa sent

to encouraging new food-producing in these islands,

it may be worth while tn draw attention to this, ifmiU as

a by-production. Although not very jemunerative, honej
and wax do pay the patient, careful, and obsen ml

bee-keeper, as is proved in Jama i I in S Lucia to

a minor extent, where the indt is growing. There is

always likely to I tie for hone]

produced in mark.
[uantitii

Quite lately enquii ii made froi '

the possibh ey from I

n as to 'In I-, aily sale oi it thi n

Anyone who to try bei e

reasons mentioned abovi . even by beginni
two and that is enough for thi I ill to

get some knowledge of the subj i h Pamphlet X >.
'

mphlel Series ol tin Agricultural Department, will

THE GASES OF SWAMP RICE SOILS.

The fust paper on this investigation by W. A.

Harrison, M.Sc, and P. A. Subramania Aiyer, B.A., oi

the Madras Departmenl of Agriculture, was dealt with
in il.. Agricultural Xtus for Januan •">. 1914. In

this it was shown thai the brmed in the soils

under consideration appeared to have an impo
connexion w ith thi a> ral ton of the rod
This vvas believed to I" in s

•

>) dependent upon
tin- surface film of micro-organisms. In ordi

determine the acl ion -
i the soil film upon soil e

•i series oi experiments was subsequently undei

from the results of which the following important
conclusions have been arrived at (see Memoirs of thi

Department of Agricultun in India, Che
Vol. 1 V, Nn. I i:

1. The organized film in contact with the -

swamp rice soDs utilizes ises in such a mai
tn bring about an increased oxygen output from thi

leading toa correspondingly increased runt aeration.

2. The film contains bacteria which possess (1)

power to oxidise met In and hydrogen, and (i') to assimilate

directly methane and carbon-dioxide. These changes either

directly or indirectly result in the production of CO* which
is in turn assimilated by the green algae with the evolution

of oxygen
3. The film maj be looked upon as fulfilling the 'luty

oi an oxygen c :entrator at a point which enables the

maximum oxygen conci titration to be produced in thi

entering the soil.

-1. The practice i manuring by increa

output of the soil gases
-

rings an ii creased activity

part of the film resulting in an increased oxygen prod
and root aeration. An important indirect function then

grei
M manuring is to bring about a greater root aeration and

-.ii induce greater runt, development and cropping power.
5. The oxygei :entration of the water ente

-nil appear^ in 1 nr . ,i thi main factors which reg

growth "f the crop.

An annouiieemeril in the luurna oi the Royal S

Arts states that some interesting experiments will be made
during the coming spring, in ftaly, in connexion with the

employment of electric power for ploughing and othei

cultural operations. The trials will take place on ,i rici

in the Province of Nbvara, and will be open to fore .

a- to Italian makers. Substantial prizes, as well as payment
for the land ploughed are offered. It is stated that

district under consideration electric energj can be o ned

alow cost by means of the numerous rivers and

which flow on the Italian valleys of the Alps.
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FUNGUS NOTES.

A BACTERIAL DISEASE OF LACHNO-
STERNA GRUBS.

li has oft iiirse of ii vestigations in

the Lesser Antilles with regard to the grubs of

spp., and the allied Pit
'

(the brown hari

thai the larva in the fi m which

es shiny black patches to appear on the skin; further, thai

larvae n, be found showing various stages of

ction of the li as a black

results in one i -
!

'

tstly, thai a verj

large pn i]

i if the spi
"

live for si

unless they ai I transported with exti erne

I irk brown, and 'li''.

I'll. di ;iven are

strictly comparable with thi b© the subjed of an

investigation in Mi Mi Zae Northrup, the insects

pjp.,
which are very destruc

live to crops in thai State. The results of the enquiry are

published as Technical /.'• No IS of the Michij
I

. 1 1 inn t Si '.

A bacterium to which the nani X'

is given was isolated from diseased larvae, and cultures on

artificial media were used for infection experiments. Unin-

jured Lachnosterna grubs were not infected when placed

in inoculated soil, but one specimen in which an incision was

made developed a black spol on the site of the wound. Other

attempts failed owing to the difficulty of making incisions

whieh were not of themselves fatal.

An attempt to transmit the disease to cockroaches

(Peripla.ne.ta americana) resulted in infection and loss of

portions of the legs of two of thi se insects.

The larvae of an Allorhina, belonging I" the same

family as Lachnosterna, were placed in inoculated soil and

developed spots, but since later collections showed the spots

when received, infection may very well have been also

present from the beginning on the earlier examples.
It is to be noted that under ordinary conditions the dis-

ease is not claimed to be particularly fatal. Larvae infected

with it lived for weeks nr months. In the ease of a consign-

ment of Allorhina a large percentage of the naturally infected

larvae developed into beetles, although only I percent, of

them were regarded as tree lioin infection when received.

Excessive watering of thi -oil in which infected larvae

were kept led to their early death, but in view of the

delicate constitution of these grubs, and in the absence of

recorded controls, it would not bemfeto assume that death

was in any way connected with the infection.

It is recorded that although the affection had not 1 n

rved in Porto Rico yet 100 per cent, of a consignment of

larvae from that island were : less infected.

Reference is made to the common occurrence if 8

producing bacillus associated with the disease, and the author
- to the pari played by the two org misms in

the origin and especially the fatality oi the disease. In

., footnote it is explained thai the rapid browning oi the

diseased laivae, first regarded as a generalization ol the

ction which causes the black spots, is nest probably due

to the invasion, secondaryoi primary, oi the above- utioned

bacillus, which app Bimilai to Krassilstochik's

bacillus of inseel septicaemia /»'. tepticus insectorum.

Apparently tin- rapid.i many ol the larvae brought
in from the field, referred to it the outset of this review, is

accompanied by the get lopmenl of this or a similar

erium. In the eiperienc ol the present writei with

Phyta ..nt of loss from this cau

proportional to the care taken ii handling the larvae, and not

previous ii with the black spot disease. Soini

of the insects bearing the spots are amongst those whicl

survive whi ipparently quite free from them are lost.

\li" Sortlmip's pap-:, while contributing to oui

knowledge of cannot 1"

regarded a I ba

disea

W.N.

A SUCCESSFUL INTRODUCTION OF RESIS-
TENT VARIETIES OF GROUND NUT.
We take the following interesting note from thi

report of the Imperial Mycol sfisl
India for 1913-14:

The relation between the incidence of the tikka diseasi

of ground 4iut and the amount of cultivation and export ol

rop was the subject of at inquiry during the year under

review. Between I894and 1902 the export of groundnuts
fell from 78,48m tor to 2,890 and thi practi-

cal^ extinct. The tall in the exports was due nol to

deterioration in the quality of the produce, but to a marked

decrease in the yield per acre, which appeared to !
the result of the fungal disease, known locall) as tikka

[Septogloeum arachidis]. Treatment with fungicides had

no effect in stopping the disease and. in 1902, the

Bombay Department of Agriculture commenced the inti< •-

duction of exotic varieties. These varieties were also

attacked by tikka. but si.me. which ripened early, did

not have their yield appreciably affected. Two varieties

from Japan were especially useful in forming their nuts

before the disease was sufficiently established on them to

damage the produce As a result of this, the exotic varieties.

introduced by the Bombay Department of Agriculture, have

now replaced the indigenous in all district- except the Poon

district. Moreover, by 1912 the tikka disease had decreased

to such an extent that, in the whole Bombay Presidency
diseased .specimen- could only be obtained on the Manjri
Farm. Coincident with the- introduction of exotic varieties

and the decrease In the amount of tikka disease the exports

began t" rise. In 1902 they were 2,890 tons, in 190b' they
were 6,">27 tons, in 1909, 23,934 tons, and in 1912, 48,801
tons. This is probably one of the most marked case- oi

record where a crop disease has been checked and a trade

rejuvenated bj the introduction and acclimatization of new

varieties.

An instructive article on the planting of Manihot rubbei

in the french Cong., appears in the India Rubber Wort

March 1. 1915. This rubber requires a dry climate and the

trees are planted 12 to 15 feet apart. Notwithstanding it-

I results, the fish bone method of tapping is still in use in

the Congo, but the employ nt of this method frequently
leads to the illtreatment of the tree, Othei methods have

been recommended in consequence, one which is ga

favour, being the U .man Lewa method. Some plant

grow Manihol directlyfrom
-

I; the larger plantation-, bow

ever, follow the nursery, system, later transplanting the

stumps to theii proper pla
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THE GROUND WATERS OF ANTIGUA.
Twi i

]
be Fl U i B '' '' » of I his

rtment (Vol. XIV, No. It, n be 'water-supply of the

island of Antigua. The firsl - thi - ologj
island's i nd waters and discusses the possibili

>btaining an artesian supply. [i d U no supply
of artesian wain- ^ Lntigua, and the

pment of an adequate supply qusI h d from

differei These i d as (1) shallow

in the limestone district wells in the alluvial

fillings all 'i . and al i In foot of talus si •

the south-west volcanic district; and
3) impounding i

illy in thi district n here it a] |

re are

valleys adapted for datum
Thi paper, dealing witl

i

> of

the i-l md, idi pt 3 a chi ii d rather I ban a geological
ncluded in this i, ,

per that in the lime

-i : districts there are g I pi A obtaining su]

of underground water at suitable points. The various

that must be taken int isid on in the

jinking of wells are
ajii it,

and it is pointed out that

additional care must be exercised en i inducting boring

ions, to avoid passing through the limestone

strata and penetrating the underlying rock which
,- saliniferous deposits. In sinking wells in the

alluvial fillings of the southern district of the island

care must be taken not to approach top close to the

of the surrounding hills. In the central plain, the saline

deposits appear to render a water supply impracticable, but

to the south ol tins region the erection of dams should

serve a useful purpose. It is stated that the locality in

iirs special advantages for the erection of dams,
inasmuch as the close-textured character of the soil and
subsoil renders it difficult for water to penetrate through it.

On this account, reservoirs constructed by erecting dams at

suitable points in the south of the central plain will not be

Bubject to loss of water li\ seepagi . and in consequence, the

tj for puddling the interior with clay in order to

ensure retention of water, will lie removed.

The importance of the question of water-supply in

Antigua and in similar geological areas gives to the two

briefly dealt with in this abstract a particular interest,
which no doubt will be appreciated throughout the West
Indies.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

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

dng report on fche London drug and spice markets for

tin month of January :

Notwithstanding the German threat of a general
'blockade' of the British Coast to date from February 18

last, the month passed through without any serious losses

either to Shipping or Commerce. Tic genera] condition of

trade has been satisfactory througl |!

February, both with
I to the quantities that havi triged hands and the

prices realized. The 2 bl tng in an upward
direction as far as tin- means of transit has been concerned,

especially by shipping, there has bi -cry little disturbance,
aid the same may almost be said with regard to railway

isit, considei inj aount of pn are oi all kinds of
traffic to which the rail ' ubmit. The following

be chief items ol during the

olV

This article [] pice
d o mi ,;, i: when ''

offered and all I gh he followii
;

rashed i ough
Cochin at 23s., worm}- L'ls. to 22s., and bro i licut

m the 16th,

prices bad bing from 25s. to

L'os. 6tf., and at the end i a

paid, while common to good Jama
t5s. and even up to 50s.

UTMEi CI [> PIMENTO.

At auction in the middle of the month West Ind

be followin

70 Hd, to I I \d., 71 , -I , :'' to <','.. 82's to 92's I

to :,iJ., 93's tol02's l|d to bd.\ 105's to 1 15 i i\d. to
l|d,

Il'7's to I30's A\d. to \

';/.
\< : fndi 10

mace sold at Is. ki. to 2s. 2t/. per ft>., being an advanci

\t i be i lose of the month pimento took

me, and was quoted at -|</. per H>.

At the drug auction on the 1 1 th of the month, then

quite a fair quantity of goods offered but with a mode
number of purchasers.

- I.- \l\l:ll 1 \.

This article was represented at the above sail bj I

bales of grey Jamaica. 19 of native Jamaica, and 21

of Lima-Jamaica The whole of the first was disposed of,

fair to part rough fetching I*. l\d. per th.; one b

only of the native Jamaii i sold, fetching lOrf. per lb., an I

i hales of the Lima i ealized Is. Gd. per th. for

rdinary, and Is. 8rf. for fair.

LIME OIL, I.I MIC .Till K, AM) CITKIC \< TO.

At the beginning of the month West Indian distilled

lime oil was to be obtained at 2*. 5c?. per th., but at the close

2s. Qd. was being paid freely. \t the drug auction on the

11th, 4 cases of hand pressed oil from Dominica and

Grenada were offered, and bought in at 8s, Qd. per lb. Lime

juice has been getting scarce, and threatens to be more so, in

consequence of the increa ing demand hj thi Government for

supplying the Navy and Army: 2s. 9d. to 3s. per gallon is the

lowest current price, at the time of writing, for good W
Indian raw juice. Citric acid has been steady through the

month at 2s. bid. to 2s. 6d per lb.

Amongst other products brought forward at the aucti< i

of the month, but which found no buyers, were Canella alba

bark, 4 packages; cashew nuts, ol packages; tamarinds. :17

packages; and kola nut-. 5 packages.

A copy of the circular containing a summary of in\

gations made by the Mauritius Department of Agriculture,

July 1 to November 30, 1914, has been eived. Informa-

tion is given under the three headings of Division

Phytopathology by F. A Stockdale, Division of Chemistry
b\ G. G. Auchinleck, and Division of Entomology by I >. d'K.

de Charmoy. In Chemistry a large number of cane juices,

manures, and milks havi been analysed. Entomological
work has had relation principally to cane bo ;

ticks,

and other parasites of animals. Phytopatholo !

con-

cerned diseased conditions of the sugar-can' dly.
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MARKET REPORTS.

London.—The West Ism* Commi ' ircqlae

Ap.iil 6, .

'

-\'e"
I Sheets -' '-': block, 111; pel fl .

Bbeswas S us.

10 Trinida I,
98 pei cwt.; Grenad 39 to 96/6;

Jamaica, no [uotations.
Coi ee Jamaica, no quotations.
Copra—Wi [nd n, £2<i LOs. per ton
1 ok Fully Fine no quotations; I no quota-

tions; West [ndiai Sen I land, l">rf. to L8d.

Fruit- No quotations.
Fustic—No quotal lens.

Ginger Quiet.
I i iss No quotations.
1 S s.

I e Juice— Raw, no quotations; coi , £21; Otto
of limes (hand-pressed), no quotations.

Logwood—No quotations
Mai e- 1 4/. to 2 Lid.

Nl TMEGS i[ii. to '<ld.

Pimi ml Quiet.
Rubber—Para, fine hard, '_'">>; line soft, 2/1 -

'

tstilloa,

j ; to 2

I. - Jamaica, ''• to 4,

New York.— Messrs. Gilli I «., & Co., March 2<i,

1915.

Cacao Caracas, Hijc. to 17c; Grenada, I6|c. to 17c:

Trinidad, lOfc. to 17ic; Jamaica, lSJc. to Hi^c.
Coco si rs Jamaicaand Trinidad, selects $20-00 to $24*00;

culls, $1200 to §14-00.

Coffee- Jamaica, 8|c. to L2c. per lb.

Ging] b 8|c. to 12c. per ft.

Antigua and Barbados, 4.'ic. to

St. KittS, 42c. to 41c per lb.

50 to $l
-

75.

Goat Skins—Jamaica, 45i .

! La; St. Thomas and

Grape Fri it- Jamaica, $1
I,,-,, .-r.iiii i,i .-r,-.".n.

L8c, to 55i per ft.

: egs L2ic. to i:

Oranges- Jamaica, $1*25 to

Pimento— 3Jc. pe] ft.

Centrifugals, 96°, 4

Molassi 3, 89 . i 18c, all dutj paid.

$] 50.

!)5c; Muscovados, 89 , L"45c.;

Trinidad.— Messrs. Gordon, Grant i Co., April 19,

1915.

Cacao— Venezuelan, $17 '50 I" $18'00; Trinidad, no quota'
i ions.

Co i-Stl On 81c. per Imperial gallon.
I

. lie. per ft.

$4-50 I i $4 75 pi
: LOO H

IV -7 25

Onions $3 50 to 8375 pe LOO ft.

i, Spj i i $9-75 per bag.
I Engli §2-10 i

• $2-20 pei LOO ft.

R 86-00 to 8025; White, 87-25 pei bag.
.v 1 1:

- American -

i nshed, no quol al ions.

Barbados. - M -•>- T. s. Garraway 4 Co., Apri I!

Arrow , S to $4-511 pei LOO t> .

I LI

Hai S LW ft.

Mvm i.'- S ute "i soda, |uotations; Cacao manure,
$50-00: v imonia 882

-00 pel ton.

Mi >i \--i - N • quotations.
i Inioxs 84-00 -•' per 190 ft.

Pe is, Spi.ii 810 13; Canada. 85-85
l*..r \ roEs S Scotia, 82'75 per L60 ft.

Rici !
, SC-{JDtoS6 10perl90ft.; Patna, no quota-

tions; I; i y< "'ii, ii" quotations.
,

v
i gpu ul ited, no quotations.

British Guiana.—Messrs. Wibting a- Kichtjsk, February

6, 1915; Messrs. Sandbach, Parker <fc Co.,

April 16, 1915.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
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Increasing the Plant's Efficiency.

;N his address to the Agriculture section

»a1 the Melbourne n eting ol the British

^Association for the Advancement of Science

Mr. A. I>. Hall, F.R.S., referred to the inefficiency of

tin planl as a buildi r up of food material, and called

attention to the necessity in the future of speeding up
the bio-chemical re; rhich produce earbohydrate

The whole of existence,' said Mn Hall, 'is based

upon the fundamental process bj which the green leaf

utilizes thi energy of the light falling upon ii to spht

up the carbon dioxide of the atmosphere, .and trans-

form it into those fundamental carbon compounds -

sugars, starches, etc, which buildup the substance of

the plant. The animal creates nothing; it is only
a transformer, and rather a wasteful i al that, of

the compounds initially built up bj the plant. Now,

though the leaf is thus the prime creative force it is

yel a comparatively ineffective machine For dealing
with the energy contained in the light, for it dues not

succeed in storing up in the shape of plant materials

it produces as much as one per cent, of the energy
that falls upon it as light, and in bright, tropical light

the percentage utilized is even less. A steam engine

given a certain amount of energj in the shape of coal,

turns out again about one-seventh of it in the shape
of useful work, a gas or oil engine is an even more

effective transformer. Can the duty of the leaf be

increased so that it shall effect a greater production of

dry matter for the amount of light energy it receives?

We knew very little as yet about even the sequent

chemical changes in the leaf beyond the fact that we

begin with carbon dioxide and water .and end with

oxygen and some sort of sugar, we are beginning to

acquire knowledge as to the extent the rate "1 change
i- affected by the supplj of light, carbon dioxide, and

water, and by the temperature. lint we have now

many examples in chemistrj of reactions being speeded

up or rendered mere complete by means of some

adjustment of the external conditions, so it is perhaps
not too much to expect that this fundamental

pi

of carbon accumulation maj also be tuned up until

the leaf becomes of greater efficiency than at present
in producing tissue from the materials and et

supplied to it.'
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The point broughl out in those remarks is a sug-

gestive one and indicates the immense field which lies

before the planl physiologist.
It is especially interest-

ing in regard to the West [ndi - ind

starches cons -. < 'an the effi-

:-\ for example, of the cane plant as a machine be

increased, or the rate a1 which tin a plant pro

duces starch be accelerated It is true that an uncon-

scious attempt to do this is made in the course of

chemical selection, but that is oply a very indirecl

way of lie problem, and is not likely to

give results as quickly as an alteration of the conditions

uvironment.

One of the best-known attempts that has so far

been made to hasten plant growth is by tin application

.it' electricity. Professor Priestley, with the assistance

of Sir Oliver Lodge, has in England achieved consider-

able success in this direction, and it has been shown in

a general way that there is a practical increase in the

yields of crops when the growing plantsare submitted

sontinuously to the influence ofa high tension, silent,

electric discharge. Previously Pollacci had obtained

indications that leaves can manufacture carbohydrates

using the carbon dioxide in the air when they are

traversed by an electric current, even when there is not

sufficient light to effect the purpose. In a later paper

on the subject, Priestley records the difficulty in regard

[Maintaining an efficient control in the open air

because the wind may cany the current ever from the

treated to the untreated area. Although the conclu-

sive nature of this result is thereby reduced, it is

nevertheless a fact that electricity dues exert an

appreciable stimulation on plant growth.

Another way in which investigators have tried to

speed up the plant is by means of radio-active sub-

mces. This subject has recently received attention

in this journal, and it may be stated definitely that the

influence of these substances is beneficial, [t is only

a question of cost which limits the su sss of the treat-

ment commercially, and when radio-active by-products

become cheaper, there isevery possibility thai they will

be utilized in agriculture, The utilitarian aspect is,

however, not of primary importance from our present

point of view. In fact the criticism seems justified

when we say that in regard to both electrical and radio-

active influence, investigators tend to put the cart

before the horsi when commercial trials are made before

the physiological or purely scientific side has received

fuller attention. The present problem of increasing

the plant's efficiency Is not merely one of nutrition

but a problem which touches on the physical basis

of life. It consists in an endeavour to adjust the pro-

perties of protoplasm to external conditions, and such an

endeavour requires the applicat ion of research.

Very interesting results have ' n obtained in

ml to the influence of shade upon assimilation.

The Florida work in connexion with tobacco

probably well known to most persons. The idea

originated from a chance observation that some

Sumatra tobacco grown near trees where it had been

partially shaded wasilsuperior in quality to the rest of

ho hold. Experiments were then begun to prod

tobacco under artificial shade. The first method of

shading was with latticework which produced good

results, bul on account ofthi cting, openly

woven cotton cloth has replaced the lattice work.

A ft or a few years of successful work in Florida, the idea

was taken up by other States, and now growing tobacco

under shade is an important industry not only in the

United States but in South Africa, Java, and other

countries. It is of interest to record that this method

of cultivation has been tried locally in St. Kit ts with

highly satisfactory results. The point to boar in mind

in connexion with this work is that it consists in

producing a change in the activity of the plant cells,

in a re-adjustment of functions, and is on a different

piano altogethi r to the influence of soil nutrients.

observations have been made in Java as to the

meteorological conditions obtaining under those shade

tents. The average temperature during the day
under the tents is higher and the maximum temper-
ature lower than in the open. The minimum

temperature recorded during the night was higher

under the tent, and the temperature of the covered soil

was at all times lower than on the control plots. The

relative humidity of the air under the tents was

higher than in the open, but the rainfall reaching the

covered soil was much less than the rainfall on. the

unprotected plots.

It is probable that the absence of extreme tem-

peratures and the increased humidity enable the

stomata in the leaves to remain open longer take in

more carbon dioxide, bul give oul less moisture than

in the open. Halls work in the cotton plant, in Egypt
has shown that the gaseous interchange between the

lea\es and the air is practically arrested during the

hotter hours ol the day, and the results of the effect of

shade on tobacco tend to be m agreement.

Still another way in which the efficiency of the

leaf may possibly be increased is bj
a modification

of its anatomy. A leaf by means of certain con-

trivances can shade itself. The writer has shown this
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occur in tlir case of bhe sugai i
i

( lurling is a phe-

aon desig I to proti ct th> I aba, as is also the

situation ol these pores under th side oi the leaf. It

would seem reasonable to expect that if the si ata

could be efi p ed during the hot hours of

ii their period of active assimilation would be

ised Possiblj I he capacil \ of a leal would be

increasi 'I if nearlj all the stomal were situated on the

The chief fund ion of the upper surfao

i- to absorb radiant en i I nol to assimilate and

ti inspire. This is shown \>\ the fact that the stomata

arc very much more numerous on the lower than the

upper surfaces. The effects ol it reasing this ratio b}

ction would seem worth inn -

i rating:

If the whole subject oi ii
i

g
the plant's effi-

ciency is a speculative one.it is nevertheless full of

possibilities. The main idea which we have endeav-

oured to put forward in this article is the need for

uvh on the plant above -round in relation to

it- environment. Much has In en done to increase the

encj of root action, but little to accelerate the

mis ofthe leaf. And yet as Mr. Hall observes,

'the whole of existence is based upon the fundamental

process by which the green leaf utilizes the energy of

the light falling upon it to split up the carbon dioxide

i I the atmosphere.

SUGAR INDUSTRY.

ACTION OF MICRO-ORGANISMS IN CANE
JUICES AND SYRUPS.

ft might not be expeeted theontieally that there can be

onsiderable loss of sugar while juice is passing through

f, yet in practical working, trouble is encountered

and loss is sustained through the ai tion of certain fungi and

j
These organisms gain entrance to the sugar factory in

earth adhering to the roots and rind of the canes. As the

from the mills there is i it time nor opportunity
for the development of these oi except in connexion

with the circum tanci thai in p of the steady current

of .mice there are always nooks and bottoms where the juice
remains in place, and there the germs can undergo reproduo-

Such places are for instai i - bottoms of the juice

ers, where the suction pipe d i reach the bottom
and where constant stream ol juice run- in and is pumped
out, and where in m inclined pi u i the bottom, a part of

the juice maj remain undisturbed. The same thing is often

met with in monte jus where, too, he pipe through which
utents are discharged maj ome length above the

d thereby create a dead stop where the juice
remains still. It is admitted that the quantity of juice in

places is nol large, hut >- • down in a subse

quent p Lragraph, these at cap tarting suffii

b to interfere with the prop working of pipe- and
t' infect the whole sugar housi with the unwished-for

organisms.

( )ne of the i lisms in

is the well known /.- mostoe mesen illed

Miu-in. h pal In i repeatedly, i- found in

juices. In alkaline ju elops with remark-
abli rapidity and is able to attack the sucrose, produ
a gummy ]

lucl km i dextran, which clogs up pipes and

plugs of i ks and i!ee!.vea.ases isiderable trouble. An
eresting instance ol ivhere this has happened is referred

by Dr. Prinsen Geerlij in an articl i the present subject
in the Louisiana /'lam [1 appears that at a factory in

Java meat difficulty was suddenly en<

with the filtration of the mud. The layei oi i I deposited
From the juice was much thicker than usual, which
increased the work exp i ed from the filter presses, while at

the same time the filter press cakes showed a much largei
water content than « cu tomary. Analyses and otl

form- of enquiry failed t.. furnish a reason for the

disagreeable phenomenon, and it was only discovered when
the factory was cleaned at the ordinary time lived for that

work, that great lumps ol Leuconostoc existed in the pipes,

cocks, and on the bottoms of the Lpparatu between the mill

and the juice heaters. As soon as these were removed and
the pipe- were disinfected everything returned to a normal
condition of working.

A second fungus has beenfound in .lava in cane juice,
known as Oidium terricula. This organism occurs in t he-

earth adhering to the cane roots. The fungus does not

attack sucrose, and is in t his respect to be considered harmless,
but it forms acid from the glucose, and even acid having
soluble lime salts, so thai the action of the Oidium in ca

juice is apt to cause an increase in the lime salt contents of
the juice, and accordingly increases the amount of molasses

be expected ultimately. Lactic acid bacteria encountered in

the soils of cane fields are also responsible for loss of sugar in

molasses and, moreover, they can also attack sucrose. As all'

organisms are killed by high temperatures, the remedy against
the Oidium and lactic acid ferments is rapid work and

disinfection with sodium fluoride. In conclusion it may be

stated that a fertile source of infection are automatic

samplers. It is perhaps better and certainly safer to adopt
the direct method of sampling with simple glasses or tins,

which may be washed after use, thereby preventing tie

,e iimulation of infection.

Farming with Dynamite.— Tropical Lift for Marcl

1915 records results oi experiments carried out at Tarquak
Agricultural Station, Gold Coast, in the use oi explosives in

the cultivation of Para rubber and care, trees. In one of

these experiments the explosive used was dynamite 10 ;

cent, [n a second experiment the rubbei I s were all thi

-one size, and deepei holes and. larger charges were used,

whilst in the case of th experiment for planting cacao ti

the soil wa- spread up i - about - feet 6 inches depth. The
first experiment- were rallied out in August 1913, the girth
measurements being taken on the dates given in the table.

Prom this ii is seen thai the trees which were experimented
on showan increase in growth when compared with tree- not

so to- 1

•
. . I. These wen- l 5 feel apart. ExpL

v, ire placed 10 feet aparl in holes 18 inches deep, one carl

ridge being placed in eacl hole. The conviction is expressed
thai the use of explosives will her. mmended on the Wi
Coast of Africa as ii lias been in the Wesl Indie- and thi

East, so thai it- use ii zriculture will become much i i

gi m-ral.
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FRUIT AND FRUIT TREES.

THE HANDLING OF ORANGES, GRAPE-
FRUIT AND PINE-APPLES.

One of the principal difficulties attendant on the pro
ductii West indies of fruit for export is it

transportation from thi e tati to th insumer. This a

has recently received in Porto Rico with regard t"

orange fruit and pine-applest, which are supplied in

considerable quantities to the market in New York. La I

put foi ward to the effect that a

erable perci the fruit arrived in a decayed cond
which resulted in the United States I lepartment of Agriculture

instituting an which Bulletin X". 7, issued

by thi i oi Porto Rico, is th tcome. This

bes the nature of the c v. and

des a full account of the methods idopted in Porto

in the picking, cl u rading, storing, and
itio imer of the produce in qu

-

Thi decay in 1 hi -> fruits i^

growth of fungi resulting from, in most cases, mech
In the case ol citrus fruits two fungi, at least, are

damaj i blue mould ( /' nicillium sp. ).

which is quit rophytic, and a Diplodia, which is partially
I

.
i case of pine apples, a Penicillium i

though the 30

<

iopsis pnr ido.ra a fungus
n this fruit the characteristic

The damage caused by these fungi has from timi

time i attenti f the Imperial Department of
1 a useful article on thi d pine-apples

will be found in the Agricultural News on page 222 in

Vol. Kill. The decay ol citrus fruits was givei asider-

i tment at the time n hi a the o called

'new worm' o was reported to be prevalent in

a district ;

(though tl be ob erved
in thi of decay were given in connexion with
these references, it will prove instructive to put forward
a short account of the rei ndations made by the Porto

i in this island the different fruits

in que handled on quite a large and apparently
well organized

Mention has been made above of the fungi which an

capabl
:

ly; but it cannot I ver emphasized
that the secret oi prevention lies in a careful avoidance of

even the smallest mechanical injury during handling, the

avoidance of all unnecessary delay in shipment, and the

provision of thor ntilation. Turn particularly
to what the Bulletin inceming the handling of citrus

fruit, it may first be noted that in picking this fruit it should
first be severed from thi tree with a stem l-inch long, and
this should be trimmed off closely and carefully when held

in plain sight. There is then no danger of leaving a long
Picking i ri moi satisfactorj for

lling than baskets, because with a sack the mouth
can be partly closed so as to make it impossible for the picker

ruits into it. The practice of dropping or laying
the fruit on the ground should be avoided, and the fruil

Id be i veyed a quickly as possible in field boxe
to tli house. In regard to cleaning the fruit

which i. the case of Porto Ri pe-fruit but
litted in the case of oranges the fruit is washed

in w, bes to remove the purple scale, sootj
or dirt. I dished by means of a i hine, and
after runnii table passes down ••

ep runs

he bins. These steep runs are the principal sou:

injury, but to avoid risk of injury in any part .,t

fruit should be washed at all unless

absolutely necessarj to render it marketable. If th.- fruit

has to be washed, a spray ol water containing a t.

copper sulphate i- less objectionable than the use of a soaking

Tie' la- 1

i [tion to in the Porto Rican
in concerning tl ruits is delay in

shipment. The practice ot curing is undesirable when i:

delay in this respect. When fresh fruit i

placed in the box it i- no more liable to make a slack
than i- cured fruit. It is maintained that careful handling in

all stages of transportation, and prompt shipment
I. An experiment is quoted describing how one lot of

fruit was picked seven i

imer. When the fruit was ins

on arrival in New Voile, the lot held for seven days
shipping showed a di

it., when..

lecay. Thorough ventila-

tion in all stages oi transportation is essential.

The recommendations made in _ the

decay of Porto Rican pine-apples include, as in tl

citrus fruits, a reference t" the care required in the removing
of the fruit from the plant b] cutting. Da -thing
from this operation should be avoided. Dropping the

pine-apples into picking baskets
th- rubbing of unw rapped pine ie field crate. This
latter is likely to cause spine punctures or other injuries
when the limit is hauled..

Is,
or when the crates

are handled carelessly [t is said that in Porto Rico

improperly built or faulty sizing machines d
i

• fruit

by allowing it to drop or roll forcibly against if the
bins or to strike against other fruits. The packing bin

i be padded on all di bottom aould be
made of canvas or sim iterial. In packing, the

3
to prevent bruisil nit by

allowing it to strike or pn dges of the
slats of the crates. A high bulge on the toplayer should be

1 as it may result in serious bruising from

pressure of the lid. The shippin; a or imt

pine-apples as a mean: oi prevei _ serious loss from decay
which develops in rip,, fruit ;

i, handling
should be discouraged. Green pine-apple not 1

i

ally, and consequently a place which supplies
will soon gain a bad

prices. As in th.- . trus fruits, prompt shipment
after pi. king is essential. Hut it isalso essential that the
fruit should !" kept at a low temp, i

| steamer.
It is worth recording here that the British West Indies have
an ...: Mr,, in that 1 1 i

Ling at
Rico d.. i. accommodation D

is stated in the Bulletin that the development of much of
the decay in pineapples now found on arrival in New Y.,rk
could '..' . he, ked bj Ilation on shipb
refrigerating de\ ices.

West Indian Awards at the Toronto Ex-
hibition, 1914. Brief information . n received

. •!.. t,, the tfei t that the

following awards have been m: : West Indian Court
Exhibit at I Gold medal, Barbados; Cold
medal dip! a, .1. , ] -

1 ] x . I"

British Guiana, Orenada, St. Vincent, Montserrat, \

St Kit! Nevis, and the Virgin Islands.
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SELECTION OF COCO-NUTS
PLANTING.

FOR

As the result of an started by this

rtment into the question if the desirabilitj of

planting purposes,
the Royal Botanic < Jardens is given I he matter-

ion, and an interesting article on the subject lias

ired in the Kt w J><<
i No. 2 of 1915).

!

•

!ii> inforn ation is reproduced

In .it-, it is

,i widely held beliel po tig trees should

d, and thai plants shou I o

fully matured trees.

This belii f app I lie following pass-
om Simmonds's '/'••

: an The mil Pi o

3pri
ml tng i e fully ripe, having

full, large eyes, and such as have been gathered from trees

lie middle in d < and

from clusters cot ruits. . . . Those nuts which

may !« taken from I »e, v ill. it' planted,

inlly

reared, on transplanting will g tid acquire
bulk, but the fruit will drop tin- kernel acquires

consistency, thi !

fail ln-f' n'' mid-age.

Efforts have l n made to discover what truth there

may be in the neither dii

n nor absolute refutation has been obtained. On

physiol iund I ippear to be no jusl iii

cation for the statement as it stands, though no doubt it

would be unwise o on to plant nuts from
trei in the first

|
wo of their coming into

The article he-re reproduces a paragraph fr

Copeland's recenl work, in which it is stated thai seed

nuts should beselected from trees which are neither

oung nor very old. Xuts from young trees may
not show their true characters. Attention is also given
to 1'rain's Botany of the Laccadives chiefly in respeel
of the yields obtained in those islands. Continuing, the

writer proceeds to discuss facts that have been furnished

in regard to a plantation in the West Endies:

Judging from particulars received of coco nut plantations
in the island ol Nevis, Wesl Indies, it would appear thai

coco-nut palms in their third year o bearing yield perfectly
Bound and full sized nuts, which, when used for seed, can be

relied upon t freelj and in a normal mi t.

The plantations in Nevis u ed by Mr. Crum

Ewing in the autumn of 1907 on old sugar-cane land, which

nosl ;e se i level. The soil is a nice loam, graduallj

g lighter until it bi i
'"I on i he •

i shore.

The average rainfall for the years 1909 13 inclusive was

inches, but the di fii 'mpensated for by the

plentiful underground supply oi water draining from the

1 mountain which forma the centre of the

small circular island i >1 Sevis.

The si lined from Jamaica by Mr. Barclay,
I the Jamaica Agricultin Society, who took some

trouble to obtain nuts from then/.-' healthy plantation in

that island. The seed for thai plan ition in turn came from

Bias, when.'. me the fine.sl nuts in the Western

Hemisphere.

The number of n mted up to the end of 191 I

amounted to 10,305 Tl planted
the acre, i I to hear in 1911,

and Mr. Crum-Ewing . in 1912, four years
months old, bearing forty mil

'

ing in any quantity,

however, did nol -till 1913, when the 1907

would • mouths old.

From January 11, 1913, to June 30, 191 I. the mm
of nuts harvested amo 23,807. From Januarj 11 to

pas used which resulted in 77 I

at. of selects and 22 -6 per cent, of culls. Both

il i for l,0i .it he

price which ha en paid for an n that

city. Since I Ictobi r 23 a 3§-inch
'

(which is
I

inch, larger than tie Malaj regu
•'!

|-inch),
and of the 75,116 nuts gathered, 68,419

pei cent, have been select, and 6,697 or 8"92 per cent, have

been culls. A selection is made in the field of the

w bile in the husk, and it is found t ba1 95 to 98 per
cent, of these nuts wh ed are over the 3J gauge. . . .

( )m of 1,1
'i' 11 seed enl to I lemerara in July 19 1 3,

it was reported on I i n lary 28, 1913, thai 89 per cent, ol

these had germin the other- seemed i d, and

thai more « i iw. In March I 9 I 3, fifty nuts

were planted standing up and fifty on their sides by way of

experiment in Nevis. On October 24, 1913, il was repi

that out of the fifty on their sides forty-six, or 92 per cent,

erminated, and i tanding up only thirty or 60

per cent, had germinated.

The high percenta iod-sized nuts on il

plantations at Nevis is of both general and comnii

interest, and affords ample justification for the greal trouble

which was taken in selecting the original seed nuts in Jat

and elsewhere. As to the selection of tin- seed Mr. Crum

Ewing writes: 'I do not understand Simmonds "take

seed nuts from clusters containing few fruits on a prolific

tree there should he no such clusters. 1 quite agree with

you that seed nuts should be taken from trees whose good
character is well marked. It appears to me that theped
of a coco-nut tree is of the Utmost importance. Even if I

had one- or two year-' experience of a tree, and it showed the

same characteristics, for which its parent, and yet again it

grand-parent had been selected, I would rather use the

from that tree than take Simm Is's advice to choose one-

picked from a sparsely furnished cluster grown on a

the middle age, of whose parentage there was no record.'

The nuts which are now being planted on Mr. Crum-

Ewing's land in Nevis and in Demerara are taken from the

youngtrees planted in Nevis in 19()~. As already mentioned,
the germination percentage of the nuts senl from Nevis to

Demerara in July 1913 was 89 per cent., which certainly
refutes the statement made by Simmonds that nuts from

young trees 'rot awaj al the eye.' Mr. ( 'run. nforms

ii- thai In- is planting nothing but his own Nevis seed both

in the island and in Demerara, and adds: '1 feel justified in

-I. doing, knowing the great care with which the seed is

s. -Iicted, the minute o m to which the individual trees

have been subjected, the absence of disease in the groi
in the island, and the g I stock from which the parents and

grandparents were deri

These experimental planting- should, in the course of

a few years, enable a proper estimation to be made of Sim
i s statements, but in the light of the practical experience

already gained, il sei blj unlikely that his r< mmen-
dations will receive sup]
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COTTON.

WEST INDIAN COTTON.
Messrs. Wolstenholme and Holland...) Liverpool'

i as follows, under date April 20, with reference

bo the sales of West [ndian Sea Island cotton:—
.ul 100 bales ol Wesi Indian Sea [sland cotton have

1 ast report, chiefly St. Kitts I6d. to \'d..

wit]

The demand is neci ssarily very limited and spinners

only purchasing such small quantities as they want for their

irements.

The report of Messrs. Henry W. Frosl & Co., on
Sea 1- and cotton in the Southern States, for the week
ended April 17. is as follows:—

re was a good demand tor the odd bags of Fine to

rally Fine, at 22c. to 23c, resulting in sales of about 150

bales, the buying being on accountof the Northern Mills,

leaving in -

I 200 bales, which are held at Lc. to 2c.

higher.
Besides the ibove there was more inquiry for the

Planters' crops f< c i xport, and six crop lots are reported sold

at pri - from 23c. to 25c, aggregating about 150

bales. These sales have reduced very much the unsold stock,

which is tirmly held "ii a basis of quotations.

We quote, viz:—
Extra Fine 23c. to 24c. = 1 Id. to 14.U/., c.i.f. & 5 per cent.
1

to Fully Fine 23c. = 14d., „ „ „ „

Fin. Jour 18c. t.. 20c. = ll£d. to I2id. c.i.f.

This report shows that the total exports of Sea
Island cotton from the United States t.. Liverpool,
and Manchester, up to April 17, 1015, were 103 and

1,651 bales, resped n elj .

British Cotton Growing Association. At

i.t meeting of the Association, a letter was received

from the Sirdar i.t the Soudan in which great appreciation
-s.il with regard to the Association's help in

ng the cotton crop, and it was also stated that it will

great benefit to the future of cotton growing that in

;. year lik< enl the cultivator should li.i % .
• been

provided with an opportunity ol selling hi cotton on the

for cash.

In regard to the purchases of cotton at I igo in West

up to March 27, the figures are low. Thej : anted

to 701 I tie ed with 7,898 bales for the sami

of last year, and 6,586 for 1913. It is impossible at present

to ascertain the size of tl).' crop, but the Association's

jer at Lagos reports that the prospects are very fair, and
that it is po cotton is being held bacl natives

in tin I

i

|

•
i ice, is., bei to the

recent rise in cotton prices, the Council has decided to

e the mi uying price which had previously
i . this season.

In Northern Nigeria the purchases to the end of

Felin. compared with 1 7'J bales

for the same period last
j

Operations in connexion with cotton production in

ire stated to be sat.

Fumigation of Egyptian Cotton Seed. The

i2 publishes the following note in

regard to Egyptian a .tton seed:

II \l High Commissionet for Egypl reports to the

Egj Ministry of Agriculture is

anxious to call tic attention of all purchasers of Egyptian
cotton seed to the desirability of insisting on its fumigation
at the p.

.n of shipment, with the object of destroying the

pink boll worm which it may contain.

It is almost certain that this parasite first reached Egypt
in bales ol imperfectly ginned cotton from India, and it is

very probable that it will lie introduced into other countries

ption ctton seed is sown unless the seed is pre-

vious tted.

Withaviev. to eradicating thi pink boll worm in Egypl
measures are being taken to introduces law requiring the

fumigation ot all cotton seed in Egypt.
It will be some time before these measures can be univer-

sally adopted owing to the absence of adequate machinery,
but in the meantime the Ministry of Agriculture is ready to

fumigate small amounts of seed, supplying a certifies

fumigation with the consignment.

A Use of Sea Island Cotton. -It is a very well-

known fact to ni.-t people interested in Sea Island cotton

that thi- material finds an important use in the manufacture

of motor tyres. It is of interest to record that in 77<« Times

for March 1 ">, 1 9 I 5, a striking advet tisement appears notifying
the fact that the Goodrich Co., Ltd., entirelj uses Sea Island

cotton as the fabric for the foundation of their tyres. It is

stated: 'there is as much difference between the value of the

best cotton and the worst as there is between cotton and silk.

The vcr\ finest cttou is tin- true Sea Island, grown in certain

districts of Florida and the West Indies. Its quality in

length and fineness of staple is extraordinary.' The above

advertisement is one of the first that has been noticed in

regard to the virtues of Sea Island cotton. It might have

been rendered more strictly accurate however, if the point had

beet brought out that the finest cotton is produced in

the British West Indies rather than in Florida.

Cotton in Barbados. The Blue Book of this

Colony for 1913-14 contains a comparative table showing
the cotton exported from Barbados during the calendar

vein. But the reaping and shipping season for a cotton

crop extends from October to the following September, so

that the following table giving the comparison by crops and

not by calendai more significant:
—

Crop. Crop. Decn

1912 13. 1911 12.

Acre- 3,970 1,669 699

Quantity, lb. 124,392 155,689 31,297
Value {.•'_'."..-J-.'-J 628,112 £4,890

According t.. Colonial Reports (X... >_'li on the Blue

referred to, tic- steady reduction of area under cotton is

due to the discouragement caused to planters by the suscepti

bility to disease and insect pests. Thi > the Local

Department ot Agriculture to obtain, by -election and

hybridization, varieties capable of resisting insect pests and

fungoid diseases, and of giving a yield satisfactory in both

quantity and quality an being continued. Another n

\ be added, why the return- have decreased i- the

insufficient attention given to cultivation, and to the absence

of a close season, which if established would make it

possible parti) to eliminate tin pests and diseases referred to

i- the pi incipal cause.
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TRADE AND AGRICULTURE OF JAMAICA.
The Report on the Blue B Inn. lira for th

1913-14 is issued as a supplement to tli>' Ja ; < "•

of January 28, L915. From this, the following interesting

m ition as regards the 1
1 A the

i J ,].iu\ during the period re\ h

The total e

!0;207. Of this sum. i! irtion attributable to

island produce was £2,216,211, gains! £2,572,275 in

1912, or .i decrease of £356,064 This decrease in the

of island prod , pared with 19 1 3 is

made up principally of bananas, £252,95] o, £25,095;

coffee, £16,152 £1 1,400; honey, £3, j iins,

S; log« ! £5,240. The growth oi

export trade of the Colony in the fort] 1872,

given in periods ol ten years, is show

1873 year en ling September 30 £1,22 >,01 1

1883 „ „

~

„ „ 1,469,446

1S93 „ „ Manh:;i 1,759,806
! „ „ .. ,. 2,29

1913 .. „ *i 3] 2,430,207

In this connexion figures also are given showing the

trend of trade; the markets accepting the island's exports in

each of the years specified, and the percentages falling to

each, being as follows:—
ls7:i. 1883. L893. 1903. L913.

7 7

United Kingdom 51-5 54-5 29-1 19 17-5

United States 8"4 19 8 54'3 68'0 '>, 4

Canada 3 L6"7 2'6 :M 37
Other Countries 9*8 9-0 140 10-6 _' 1 t

Turning to agriculture it is found that the acreage
in 1912-13, grouped under the four principal

nid sei against an if four

ibits the following:
—

1913-14. 1912-13. 1911-12. Average
'it four

Acres. Acres Acres.
years.

Acres.

Tilled lands 264,656 267,276 280,286 270,058
rasa 153,718 152,527 143,592 144,144

Commi 521,754 502,830 517,830 507,242
W 1 ,v rumate 1,730,120 1,222,699 1,230,001 1,232,024

Total 2,113,248 2,1 15,332 2,171,709 2,153,468

\- compared with 1911-12 the tilled lands show a
e of 13,010, acres in 1912 13 and 2,620 in 1913 1 I,

and the commons and Guinea grass net increa A 3,924
and 9,126 acres, respectively. Thus the droughts have

d in a restriction of cultivation and an incn

grazing. A classification of the tilled lauds as far as possible
under description of cultivation shows the crops and areas

for 1913-14 were as follows: sugar-cane, 31,160 acres;

20,023 acres; coco-nuts, 19,995; bananas, S5,468;

cacao, 10,849 ground provisioi 61,834; mixed culti

vation, 31,238; minor items, 1,129 Compared with those

for 1911-12 and with an ;> of four years
'

given in the report,) the figures show thai the

cultivation oi bananas, coco-nul and minor items is

increasing at the expense of -ill other staples, and th.

try are rapidlj abandoning the production of native

uffs. The general increa i tilled lands within the

ortj years is said to havi been very considerable,

having risen from 123,428 acres 1873-74 to 264,656 in

1913 II; while the pastoral industry has il

progress, the numl Guii
• -.I from 1 19,6 i2 to 153,7 1 8, and it i

312,693 to 521,754 in tl suit of this

dustry o is that the

exports have increa ally 100 pei cent.

The work of
|

eve progn I

: the year, and the appointment oi -

sj
I field

; \ out the treatment of diseasei

under the I liseases c Lai I

tlture to maintain n close supervision of the at

e had been found I' 1 .. I

been controlled by the drastic measures win i

I

out by the Department, and only a few sporadic ire

id in hav i unci during the
;

I

sites where it was first discovered in January 1912.

break of the disease how rred in an isolated

Hanover and was dealt with dun S -iking

generally, the Colony it is added ma atulated

health and promise of its ban un
j

moment.
It i rei Mie work of plant distribution has

recem
'

ed by the establ

in Portland, St. Thomas, Clarendon, and St.James,
direction of the Agricultural Instructors of the Jamaica

Agricultural Society.

The Rearing of Poultry on Coco-nut
Estates.—An interesting article in l'i <pical Lift fot March

1915 advocates the rearing of poultry oi

The bulk of these being near the sea

distinct advantages as centres for the retiring of poultry,

namely, the means they offer to give the birds the class of

g Is they require: (
I

) given food: ('-') animal food: (3) e
i,

i.e., maize as well as . I) grit
I shell The

around as well as some green-meal [does,

etc., yield the first class, whilst in- than

ogether with any animals that it is not des

to e.it, give the second; class three speak- for itself, and

four can generally be secured at an insignificant i

several points around, especially if there i- white coral in the

soil.

Poultry, especially in the Tropics, need shelters to pr
'

them from rain, sun and wind, also as a receptacle in which

to lay. These, it is suggested, could i idly be providi
the use of wire netting fastened from tree to tree, and I

be moved from one
plot of ground to often a.s is

low the land to I"' plough, -d up as i

i

as the birds have been > i\ to co

their droppings, and secondly to enable a green

crop to he planted before the birds are brought

Emphasis is laid on the undesirability of placing shelters

very far afield from the house of the keeper. If lots

of 5 acres were utilized at a time, that is supposing
a wire fencing is 'i

id, this by means of the

nut palms could be partitioned off into ten or I

lots of .', or J act ued. The quantity of manure

dropped l>y poultry is quite a valuable item. The Board

of Agriculture leafllet (quoted in the article) calculates the

total output of moist manure per 100 birds in twelve months
and value,, it at Is. Id. per bird per year, whilst tl

Agriculture, Victoria, Australia (November L0, 1914)
estimates that 190 birds would deposit 1 ton of manure

annually. It would bi interesting, therefore, to coi

the value per bird with the value per tree on

estate.



2 THE AGRICULTURAL NEWS. M \\ 8, 1915.

EDITORIAL t; NOTICES.

1 Barbados.

I. 5 and matter for publication, as well as all

specimens for naming, should be addressed to the
< [i perial Deparl ment of Agi

ados.

All applications for copies of the
'

Agricultural
News' and other Departmental publications, should I"

Iressed to the Agents, and Dot to the Department.
The complete list of Agents, and the subscriptioi

and advertisement rates, will be.found <>n page :i of

thi- cover.

Imj of t i aneis W atts, C.M.G., D.Sc.

thi West Indies V. [.< '., F.C.S.
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A. G. Howell.
M. B. Coimell.
\V. P. Bovell.

P. T. Taylor.
Miss B. Robinson.
i \. B. Prici . Fell. Journ. Inst.

|
I.. A. Corbin.

Agricultural jfUirii
V.. i.. XIV. >ATI'i:i>AY. MAY s. l'.»l -".. Xn. ::i(i

NOTES AND COMMENTS.

Contents of Present Issue.

The main idea put forward in the editorial in this

issue is the need for greatei investigation of the plant
above ground in relation to its environment with

a new to increasing the plant's efficiency as a builder

up of food mati rial.

Under Fruit and Fruit Trees on pagi
- 148 and I4H

are two - one dealing with the handling and

transportatioi fruil and pine-apples; the se I

dealing with the 3election of coco-nuts foi planting.

Items oi >t conci rn on \\ ill be found

on page I"' 11 in this issue.

Ii,-, h Nob appi ar on pagi 154 deal w it h

bod of I pea and
on the cassa\ a stem bon r.

A note a veet po il on
153.

Abnormal Rainfall during April

After the severe drought experienced in March,
the weather in April underwent a sudden change and
in most of the islands very heavj ram- fell.

[n St. Kilts lo inch,- >
, orded in twenty-

four
'

r.d in one parish in Barbados I :> inches

were reported to have fallen in a similar til

The average April rainfall at the Office of the

Imperial Department'of Agriculture in Barbados for

the five yeai pi riod 1910 14 is L26 inches. The record

for April L915 is 5 89 or over U inches above thi

i lonsiderab difficulty was expi ri< no d in regard
to the shipnn in ol carg ;

to the hi ai \ rail

the rough seas to the leeward' of the islands o

K\ i he sout hernly \\ inds.

The weather as might be exp i ivas extremely
hot for the time of year and south winds were prevalent
for several weeks. In some of the islands the weather
lias been harmful to the sugai crop, interfering
with the harvesting and grinding ofthe crop. The
past month is one of the few if not in many islands the

only wet April on record.

It is possible that this unseasonable weather may
be indicative of abnormalities in the coming hurricane
months.

Report on the Antigua Agricultural and Com-
mercial Society, 1914.

A Report on the work of the Antigua Agricul-
tural and Commercial Society for the year IH14 is

published in the Antigua Sun for March is, L915.
From this the following particulars of interest are

gathered. During the year fifteen general meetings
and thirteen committee meet ings were held, the average
attendance at the general meetings numbering 22. and
no meeting has been dropped for wan! of a quorum. At
these meetings papers on matters

affecting the agricul-
tural industries of the Colony were read and discussed,

among them being 'Boll dropping of Cotton', bj
Dr. Tempany and Mr. Jackson, 'Areas under different
varieties ofCane in Antigua', also In Dr. Tempany,
and 'Vegetable growing for Northern Markets', bj
Mr. -lack-. m.

The erection oi an establishment for the kiln-

drj ing of Indian corn is recorded, and mention made of
the efforts of His Excellency the Governor and the

Imperial Department of Agriculture to show that

industry can be made a commercial success. Refereno
is also made to the special efforts oi Dr. Tempani and
Mr. Jackson in the work of the Antigua Onion
Growers' Association; also to the keen interest winch
His Excellency lakes in the Society ,

as is evidenced bj
his attendance at the Society

-

meetings. The
Government and the Agricultural Department find the

Society a useful body, and 'the Society s meetings are
c ground when Government Agricultural
Department, and members i i together and discuss
matters for the good ofthe community at large always
w ith freedom always with good temp r.
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The report regrets the loss of Mr. V. M. Weil;

the late Secretary, who rendered valuable services and

carried awa} with him the best wishes of membei
the Society . Mr. Weil was s eded as Hon
Si '"

I

irj
1>\ Mr. T. Jackson.

This, n might be added is the first report
of its kind that has been pn uted bo the Society,
whose record for past years has bi en one of good work
done for the benefit of Vntigua. It is hoped thai this

work will continue to progress.

Yearly Rainfall in Antigua.

An interesting list of meteorological statistics has

received from Dr. Tempan} showing the average
rainfall between 1874 and 1914. The average rainfall

was least in 1875 when 28"78 inches were received,
and greatest in 1889 when 73 -59 inches were recorded.

These figures an
i ctly i iparable because the

number of stations at which thi rainfall was measured
has gradually increased. The average rainfall for the

past forty-one years is 4425 inches. The rainfall for

1!»I4 (recorded at seventy-two stations) was 36'86,
which is therefore 7"39 inches below the average. In

regard to the return of rainfall at the different stations

for each month during 1H14, the interesting fact to be
noticed is that the precipitation at the Botanic Station

is approximately the average for the whole island.

By-law for the Sale of Milk in Antigua.

This by-law (No. 4 of l!»14i marks an important
advance in attempts to control the purity of milk

supply in the Leeward Islands. Although the pro-
visions are open to criticism from a chemical standpoint,
it would appear that the regulations will prove suitable

for ameliorating the conditions obtaining in St. John's.

Briefly the by-law lays down that every vendor must

have a license, that ever) huckster must wear a metal

and that no person shall receive a milk vendor's

unless the Commissioners are satisfied that the
milk is obtained under sanitar} conditions, and that the

cows from tuberculosis and other dangerous
diseases. Every licensed holder is required to notify
the Commission! rs of the existence ofan} disease among

ows, and no person suffering from a communicable
se shall be permitted to handle milk. An} person

who shall sell any impure, unwholesome, or adulterate. I

milk shall be guilty of an offence against this by-law.
The terms impure, unwholesome or adulterated are

tean milk containing less than 3 per cent, oi

fat and I I •.". per cent, of total solids, milk in an} state

of putrefaction, or having any abnormal colour or smell,
milk drawn from cows within I vent} days before oi

ten days after partuition, or mi i from an} diseased
enw or milk produced under insanitary conditions. It

is provided that milk must be delivered in locked cans
and must net be kept in slei ping apartments.

The Sweet Potato Weevil.

Since the publication of bhe recent note in the

i ulttiral X< W8 for April 24, 1915 (Vol \ I \

\e 339, p. L38), Bull tin NTo. 192 ol the United S
!

I inieiit of Agrii are has Keen n d and this

contains reference I icality for t he
of the sweet potato wei il (( 'ylo arius).

The title of the bulletin referred to is Insects

Aff -I
ing Vi sjetabli

'

rops in Porto R co and in this

the record is given of tl ccurrence of the -

potato wee\ il as a pi si i f thi - m el potato in that island.

This brings bhe known habitat of this insect much
nearer to the islands of bhe Lesser Antilles

emphasizes the necessity for every precaution to 1"

againsl t he int roduct ion of the sweel p
weevil into the islands where it does not yet occi

Tonka Beans in Trinidad.

The Povt-of-Spain Gazette tor April 17. 1915
contains the information thai there is a Tonka

plantation comprising some thousands of trees at

Maracas in Trinidad. The trees which are now in

bearing yielded last year 500 lb. of beans which were
sold locally at SI '00 per ft. It is reported that orders

are being sent to this estate for seeds for planting

purposes. The Gazettt considers that this cultivation

should prove a most valuable minor industry.
Information concerning the Tonka bean has bi

given in the Agricultural News in Vol. XI, p.
14!>. in

Vol. IX, p. 149, and in Vol. V, p. 212. These
references describe the cultivation and collection and

preparation of the beans, their uses in commerce, and
the extent of their production. The Tonka bean is the
dried seed of the fruit of the leguminous tree known as

Dipterix odorata, which is indigenous to bhe forests oi

the northern part of South America. The tree attains

a height of 80 feet and bhe seeds are described as pos-

sessing the sweet odour of new-mown hay. In fact it

is the odoriferous quality of these beans which gives
them their commercial value. The Tonka bean is

employed not only by tinkers of perfume and flavours

but also by manufacturers of tobacco and snuff, especial-
ly in the United State--.

Official Guide to the Botanic Gardens, Dominica.

This interesting handbook has just 1 n published
by the Government of Dominica and edited tit the

Imperial Department of Agriculture. It gives an

account of the more interesting plants met with in

following an itinerary around bhe Gardens, and the text,

which contains note- ri garding bhe ec mic chara

istics of the plants, i- illustrated with photographs.
A useful feature ol the publication is the plan of the

grounds on which can be seen the relative areas reserved

for different purposes. Another feature of value is bhe

section describii rimenl plots. This will give
the visitor an intelligent idea of one of the ways it;

which this botanical establishment benefits the planter
The handl k is provided with an exhaustive index

taining references to bhe principal plants.
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INSECT NOTES.

A METHOD OF FUMIGATING SEED.
What appears to be a i parture in the practici

fumiga I struction of insects which mig

hem, is described in Bulletin of the U. S. Depart-

ment "i Agriculture, X". 186, issued Februarj 27, 1915.

The authors i bal a perfectly reliable method of

insects pn i ported into this country

[United States] is much needed. The exclusio

a careful selection oi apparently uninfested seeds at the port

:,.rt is impracticable, because many injurious

their larval and
|

iges and a portion of the adult stage

sed within the seed, and on this account might easily

escape notice when the seeds were inspected. Furthermore,
red tV localities where injurious

.
;ir,- not d, and also, insects which are

only slightlj injurious in their native habitats occasionally

structive pests when established in this country.

The ordinary methods of destroying insects in stored

seeds, such as subjecting them to heat (with or without mois

m bisulphide, and hydrocyanic acid in the presence

of air, have been tried and found unsatisfactory for this

purpose.
The experiments recorded in Bulletin 186 were trials of

fumigating with hydrocyanic acid gas in a close chamber

from which the air had been exhausted. The fnmi

chamb i thesei xperiments consisted of an iron tubing,

36 incl - and 12 inches in diameter. The air was

exhausted i p driven by a motor. Arrangements
were made so that after seeds "ere in place and the air suffi-

ciently exhausted, tb o amount of dilute acid could

be introduced toact on the cyanide which had 'nei n placed in

position before the chanilier was rinsed. l'.y this contrivance

the poisonous gas was generated within the tightly closed

chamb i ts penetration was much greater than as

ordinarily
It ig stated in the summary of these trials that

the method de cribed in this bulletin was

found to kill insects without injury to the seed and with

a considerably shorter exposure than is necessary in the usual

method of seed fumigation.

PEA AND BEAN WEEVILS.
At ' en directed in the West Indies I

other parts oi the British Empire to the necessity for

the cultivation of minor f 1 crops, among which are peas
. as one of the coi equences of the upset in

iltural conditions resulting from the great I

war.
I ise in the areas devoted to the'cultivation of

crops will naturally result in an increase oi the pests

Which "I. and ill!- latter limy lie for the lir-t

( ,r twi iropoi
t ion to the former.

p i tnd beans are attacked by leaf-eating caterpillars,

ips of the shoots, and by the group of

picuous as a result of the injury

they d I Specimens recentlj received from

>r of the Botanic Gardens, Montserrat, with the

rioll injury to the 3< I ds

of pigeon |

erve to call attention to these insects in

sion with the development of the pea and bean crops.

larged. {From
U. S. Dept.

AgriculU

The ed as thi

This is distinguished from

.iily relati bright, ivory-

whiti iots at
thejbi

ia\. and bj the deeply
antennae of the .scale. These characters are shown

in th There are several species of

Bruchus which attack peas and Weans,

and although thej maj have preferences
as to i be bi an or p> i

.. hich

liny infest, tiny probably all attack the

differ . and they
have 'ii reporte

i as itt ick

seeds of other kinds.

The insect-, of the genus Bruchus,
the pea and bean weevils, are not

weevils in the sense oi being members
l'i>. 6. The Cow of the Rhynchophora, the si ties,

in \ Weevil. En in which the front of the head is pro-

ved definite beak, as for

nee the sweet potato weevil and

the cassava stem borer. They probably

got their name because of the weevily

they produce in the sti red s I.

The usual manner of attack oi tl ects is this. The
are laid in the flower or on the very young pod on the

plant. The grub on hatching bores into the young seed,

where it develops and changes to pupa and adult. The
i.cks nl these insect, render the seeds unfit for t 1 or for

planting.

The remedy to be adopted against me pea and bean

weevils consists of planting onlj seed which is free from

weevils, and in destroying the insects in the stored seed and

keeping it free f i them.

When peas or beans are harvested they should !„•

fumigated with carbon bisulphide and stored with naphtha-
lene. Fumigation with carbon bisulphide i- accomplished
by placing the seed in a tight red i box, barrel

or tin, and placing a small quantity of carbon bisulphide in

a shallow dish. After several hours, the •

may be
id and tile seed aired and further dried if uece--ary.

In storing, naphthalem I in small muslin

should be placed among the seed. One pound of naphtha-
lene in

.[

-Hi. lots should be sufficient to give protection tn

abo 1 1 liels of grain.

1 lirections for the use of carbon bisulphide will be found
in Pamphlet No. 71, Insect Pests of the Lesser Antilles,

p. L58, and on reference to the Agricultural A
i ws, Vol. XIII,

p. 360 (November 7, 1914), an account of the use of

ior the protection of stored grain will he found.

The leal
'

ei pillar-, of which the Lean leaf-roller

(Eudamus proteus) and the Woolbj pyrol moth (Therm,
.\ill probably prove the most abundant, are

likely to become troublesome. In tin- past thej have gener-

ally been controlled by their natural enemies except for local

outbreaks d this condition maj he expected to prevail
U one or two seasons in which a fairly

uiui -
i

niiimus crops is cultivated in

locality. Trials have been made recently with Paris green
mo of lead in order to observe the efiect of these

ecticides on the foliage oi bean plants of several kinds.

It was fanal that Paris green, in mixture with lime or flour

always seriously injured ih whilst dry arsenate of

lead applied as ;, dust, either by it-elf or mixed in various

ons with (lour or lime, ca little injury to the

leave-, and, SO far as trial- hue been made, tin- appears to

he tl orreel insecticide t" use against these insects.
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CASSAVA STEM BORER.
S icimens of an insect al _ the stem of cassava

plants
in St. Vincent were n i ived al the < tffice of

the [mperial Department It ure.

Cassava growing at the E nl Station was rathei

seriouslj attacked and i con intof injury result

ed. The insect has been identi
peci<

of Cryptoi hj n

chus, a genus which is credited with an unusual number of

in the West [ndies and the American tropics. The
anion and abundant Cryptorhynchus is probabhj the

- oi J u ol the sweet potato, C. batatae. Another

form i> C.corticalis, which is known - a borer in ornamental

crotons in St. Vincent and Grenada, while another species
is injury by boring in b n I of orang

similar trees. This insect is shown in Fig. 7, which serves

i i ral h genei J appearance of these insects.

(^^
Fl< The » >H VNGE Bokkr. Flu. H. I'l r \ iii Si w: \

bee. Enlarged.

The cassava stem borer is largi i than the scarabee, the

being J inch, the pupa | inch, and the full-grown larva

about J
inch in length. The pupa very much resembles that

of the scarabee which is shown in tin' accompanying Fig.
The cassava stein borer is so little known that

has been no opportunity of testing methods that may
In used t"i' iis control. It is suggested, however, that all

material for planting shouId bi free From infestation,

and, in tail, that no plant material should lie taken from

any field known to lie or suspected of being infested by this

insect, and all bits of stem in infested fields should be

carefully removed from the fields and either burned or

deeply buried in order to kill the gri b I beetles in them.

H.A.B.

Revival of the Beche-de-Mer Industry in
the Bahamas.—Recently a shipment oi be'che-de-mer,
valued at about 68,000, was made to Chinese ports from the

Bahamas, which revives an industry that for a period of

forty years promised well. The sea slugs in the waters of

the Bahamas appear to be of high quality as compared with

those of the East [ndies and Australian coast and the atolls of

Polynesia. In the south-western section ol the Pacific the
'

try is valued at more than £2,500,000 annually, but
i, is to be getting limited. It is said to be

likely that, with proper selectioi with reference to size,

colour, ami correct method ol i n a and the facility for

shipment through the Panama ('and. tin Bahamasmay in

the near future benefit from an increased demand for this

article. Even in Paris beehede mer is served at many
i it ity is required for the

1 In: i. (Journal of the Royal Society of Arts,
March L9, 1915.)

OUTLOOK FOR CASTOR OIL SEED CULTI-
VATION IN THE WEST INDIES.

enquiry concerning the cultivation oi the castor

plant, recently n fa Ofl ncludes a statement to

the effect that an acr< under tins crop will yield £14
tcts relating to i

i :ultivation show this estimate

to be high, and it may be of interest to consider thi

The time which the castor crop takes to

bearing varies with the variety and the climatic conditions

under which it is grown; the fruits may be gathered
in four months, but it may be seven months Ol

longer. With 1,210 plan: pet u i
| plant* d 6 feel bj 6

the yield may be expi ie under ordinary circums
about 1,000 lb. Assuming thai two crops could be pro-
duced annually, the yield would be approximately 2,000 fl>.

The price of castor eed i Liverpool in May 1912 was £12

pei ion, in apparently varies from I". 1 to £13,) so that the

gross revenue from an acre each year would In- I' 1
1 » I5»i

Subtracting the cost of cultivation and transportation,
which would amount to at least £4, we arrive at an estimate

oi £6 1 5s., which i
I than half that which has been

i above, liven £6 15«. is probably too high since, as

already intimated, it is not possible to reh upon two crops
each year (because of climatic conditions), and certainly
unwise toexpect the maintenance of the English market price
at a normal level like £ I 2 per ton.

The castor plant make, an exhausting crop and can only
lie grown commercially on good soil. Tl il is usually

expressed abroad, but il d locally the residual cake, being
Unsuitable as a foodstuff, makes a useful manure. The
most likely way of growing castor seed profitably in the
West Indies is as a catch crop on well manured land, or as is

done in India, growing it around cotton or sugar-cane fields,

or with potatoes, cereals or a leguminous crop.
ft may be added thai experiments with castor oil have

been conducted at several of the Botanic Stations in the
West Indies, especially at Antigua during 1908-10. Here
two

,',,
acre plots were planted 5 feet X 4 feet on February

17. Each plot contained two varieties, that is, ..',,
acre was

planted in each variety. The seeds were harvested on
November 1. Hence the crop was in the ground nine and
a half mouths.

The yields were as follows:—
Ricinus No. 3,173,65 ft>. shelled seed or L,300 ft), per acre

» 3,172, 61 „ „ ,. „ 1,220 „ „

» ;U7<',, »* » „ „ .. 960 „ „
,. Zamiba.rie.mis, 42 ,. „ „ „ 840 „ „

The crop is not grown in Antigua or any one of the lee-

ward Islands except to a limited extend as a green dressing,
and an extension under ordinary circumstances is not to be.

expected.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture left

Barbados on Maj 5, 1915, bj the S.S. 'Guiana' with the

object of paying an official visit to St. batts and Dom-
inica in connexion with agricultural administration.
The < iommissioner is expected to return to Barbados by
i he s.S. < tuiana

1

arrn tng on or about June 10.

Mr. W. Nowell, D.LG, Mycologist to the Imperial
Department of Agriculture, is expected to leave Barba-
dos on May 19, by the C.R.M.S. 'Chaudiere' with the

object of'paving a visit to I) inieu in connexion with

plant diseases.
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GLEANINGS.

It i to point out thai the well-known
1 lie Tanti cayou (or I >andy

cayou) is Pipi >><". This tree is useful as

a shade plant, and as a soun i ood.

Vaccination of pigs against cholera forms thi jeci oi

a useful Circular (Xo. 54) issued by the Agricultural

Experiment Station of the University ofWisconsin. A table

it the end, giving a summary of the results, shows that

:overies is effected amounting to 91*6

per cent.

From an article which appears in the Journaloj the

Board of' Agriculturt for February 1915, dealing with the

onomic side of sugar beet production in Norfolk and

.Suffolk, it is clearly indicated that farmers whose land i.s

tdapted for beet have tu •

fullj grown this crop for the

( lantley Factory in Norfolk.

During 1913-14 the Grenada Land Settlement Scheme
continued to make good progress. During this period the

blocks of land at Calivigny, Morne Rouge North, and Morne

Rouge Smith were added and offered for settlement. A table

shows that satisfactory progress has been made in regard to

their sale to 1 tie small holders.

A copy has been received of a Handbook containing
a list ol the herbaceous plants and under shrubs of the < iold

Coast, which forms a companion volume to the 'List oi

shrubs and climbi i ed in the Agricultural News last

year. The enumeration represents only a very small

proportion ol the whole Hora, but instantly

light new material which will form a basis for

future systemai ic n i

It is stated in the St. V'ii ent Government Gazelh for

February L8, 1915, that by authority of the Agricultural
Credit Society's Ordinance, L913,anew agricultural

society has been duly registered as required by the provisions
of the Ordinance. This Society is known as the Barrouallie

Agricultural
< Iredit Society .

Infi it has been rei ived that M r. A. II. Ritchie

has been appointed to the post of Entomologist, Department
I.) Agriculture, Jamaica. Mr. Ritchie, who has studied at

Edinburgh Universitj as well as at the New York State

hiuii i

ollege, has spent the last eighteen months

travelling on a scholarship from the Imperial Bureau oi

Enton ; London,

Asa result of th /accinatory measures under-

taken by the Government of British Guiana on the East

Coast "t that Colony, upwards of 700 animals havi

treated against anthrax during the past three weeks, and it

ted in the I lemerara D i March 20,

that net a single instance of deatl Ited ther

I
i i ii - 1, court 3

"i the Govcnm Pi inidad and
St. Vincent, a suppl ned pendii

upplj ordered by the Board from England.

Int. Facts regarding i he sugai indust r\ "I Ba

dos is contained ii Reports, Annual, No. 824 of

1913-14. During the period 1910-13 inclusive, the sugar

crop amounted to the following (in tons of ugai 52,300,

l7,»ilo, 14,817, and 31,329 Mention is made ol the new

variety B.6450, the drought resisting qualities "I which were
- il to in the previous yei port. This ca continues

.

good results,

An estimate 'if the yield of crops in the United Sl

during 1914 appears in The fiuaid of Trade Journal for

February 11. 1915. In regard to m stated that this

crop was not ted as in the two preceding

years, and this is reflected in the production of

2,672,804,000 bushels, which is only a moderate crop. Not-

withstanding this, however, the high prices prevailing have
made it the must valuable maize crop ever produced in the

United States. This information is of interest in i

with the extending area under Indian corn in the West Indies,

In countries like Australia, which possess limited

resources as regards iron but large timber resources, the idea

of using vi I piping as the substitute for metal piping has

gained much support. The catalogue of the Australian W 1

Pipe Co., Ltd., contains a very complete account of the sub-

ject, and is illustrated with a large number of photographs

showing the pipes being used for different purposes, the

principal one being for water-supply. It is pointed out that

« I piping has many advantages over iron piping: the

initial cost of the material is less, durability is greater (since
>\ I saturated with water is indestructible), and there is

little trouble in regard to the effeel of fi

The present shortage in England of synthetic yellow dyes
has been temporarily met bj the increased use oi fustic,

a natural yellow dye stuff in the wood of a ti rhora

tinctoria) which grows freelj in Jamaica and also in British

Honduras. The increased demand has greatlj raised the

price of fustic. Only a moderate amount of i wood
was, us it happened, available when the demand fii

alter the outbreak of war, but as a result of the action of the

Imperial [nst il ute, the ( !"irriiiin'i[i ol .1 una offered

to purchase fr the growers further supplies and carrj these

at Government cost to Kingston, the port of shipi

Negotations are accordingly now pending for the pui
and shipment oi considerable quantities ol Jamaica fustic by
dyers in England. The Government of British Honduras is

also taking action in this matter, and a further supply of tins

wood may possibly be forthcoming from that Colony.
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Manurial Experiments with Indian Corn
in Nevis. The report "I the Agricultural Instructor,

Nevis, for the quarter ended March 31, 1915, states Che

i d i ration ploi was laid out as manurial i

mental plots for Indian corn. I

'

icn in size

and numbered from 1 to I. and tin p u nt earri id oul in

duplicate. The plots were planted late in December and

the following manures applied early in January

Plot 1 No manure
Plot 2 Pen manure (5 si lall car( loads)

Plot 3 Basic slag I
10 lb.)

Sulphate of p

Sulphate of (30 ft>. I

Plot I Cotton seed mi il (90 B>.)

During the month of Jam ither was very
favourable and the plants made i

ipid progress in growth,
but in February the weather be

| dry, and much
worse in -March. The plants suti > much and the

crop was; somewhat prematured. The crop was reaped on

March 22, and the average return n follows:

Plot 1 528 lt>. of en! : cob.

Plot 2 545 lb
, „

Plot 3 598 II..
,

Plot 4 590 II'. .. „ „ „ ..

The above figures indicate i no ncial gain
ed from the manuring. It has to 1"- remembered

ispecially in the case oi the pen manure and cotton-

seed meal, that there is a large residual effect which may bow

itself in subsequent crops. Furthermore th weather

prevented, no doubt, the full effect of the artificial manures

bein^ shown.

The Tohoku College of Agriculture.—Incor-

porated with the Tohoku Imperial University of Japan is

a college of agriculture of considerable size. The institution

is described in a publication issued by the college and

tly received at this Office. \> is stated in the hist

summary that the college consists of four departmi

agriculture, agricultural chemistry, forestry, and zootechny,
and it is interesting to add that the institution has grown
out of the old Sappora Agricultural College, established in

1-7''. by General Count Kuroda, the far-sighted colonial

Governor of Hokkaido. Since that time the college has

become affiliated to the University and has made great

improvement in its curriculum and has added many new

buildings. As well man} acres of land- have been set aside

for scientific investigation and at. The farms alone

cover an area of 1 1,950 acres, and nearly 200,000 acres are

I for the study of forestry From this it will be

seen that the institution is a very larg Tin urse of

agriculture covers a period of three years, and in this con

. it is of interest to te average age of the

students in each year, re pectively, twentj tv\ I a half,

twenty-four and a half, and twentj six rather high in com
m with those for English colleges. The illustrations in

the publication under consideration show that tl Uege
is provided with excellent laboratories, a large museum, and
a special building is devoted to the stud} oi ec des,

whilst large buildings are provided for bi periments,

dairy work, and veterinary operations. Altogether ii

that this institution is a model. one of its kind, and, as

publications show from time to •

gradually achieving
its ideal of turning out fresh kno I local

but also of international importance.

Thrips on Cacao Trees. -A -man

having this title ha n ntly
1"-'

i iared by Mr. J. ( '.

M v, Superi I. nt of I

bj the Board of Agri I ire ol natl lolony. I tblica-

tion it is pointed drip
nder tissues of the 1

iiion of trees le, thrips . correlated with

unhealthy surroundin
141 h 1 arable con 1

-oil and climate, Ol I atural want of vigour ii.

themselves .It is thi recoin d

en to the production neans

per drainage, supply of oi it ter to th id

the provision oi shelter. Attention i called to the I ct that

young thrips on pods may c plete their developm
eniptj shells, and w ben mature m 1 .(her

pods and leaves. Instead of allowing the shell

scattered or in heaps about the field, thej should I

burnt, or covered with lime.

Several preparations are de iraying. These
include resin wash, resin ipound, kerosene emu]

1,
isin

and whale-oil soap compound, whale-oil soap md -

It may lie added thai further information in regard

thrips on cacao will appear in a succeeding issue of the Agri-
cultural News, under I. 1 Notes.

The Timber Resources of Cuba.—The t

of the island are mainly in the Santiago district, ind

although during the la 1 decade immense areas have been

leared for cultivation, it- is estimated that about

of the cultivable area of ( lamaguey and Orients Pi es yet
remains in primeval forests. While undoubtedly thei II

exists in the Cuban forests much valuable timb have

been depleted to a great extent of those valuable woods for

which there is a demand in foreign market-, especiallj
and mahogany. The Government exercises control iver the

f irests, whether of public orpriv ership, and no timber
can be cut for any purpose without ,, permit being obtained

from the chief of the Bureau of Forestry of the district in

which the timber is situated. Notwithstanding the stringent
laws and regulations adopted to prevent the cutting of timber

on land- by persons who have no right thereto, the forests on

belonging to the State have been robbed and

measure stripped of their most valuable products. Much A

the land classified as forest or timber land has long

stripped of all timber of marketable value, and al the present
rate, with no effort at renewal, it will not be long rati] no

merchantable timber will be found in the i-l uid. (Journal of
the Royal Society oj Arts, March 5, 1915.)

The Board of Traile Journal for February 18, 1915,
contains note's <4 inter. 5t in connexion with tin 1 demand for

tropical products. A firm in Xev, /..aland wish

into touch with manufacturers ol soft and hard

butter suitable for biscuit makers and ci

Scotia firm is making a demand for palm kernels; while

concerning the demand for lemons in llu-sia is ol

significance in relation to the supply from Sicily during
war. The commercial campaign conducted 03 i

!

Hoard of Trade is likely tore-nil in at
!

consumption in diffet of the world of tl 1

pi
I

products of the British Empire.
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FOOD CROPS.

THE CULTIVATION OF LIMA BEANS.
In connexion with the Circular recently issued by this

Department urging
• of the area under Lima

beans, the information to be found on pages 22 and 23 oi the

Botanic v
po . Antigua, 1909 10, is likel} to i f

rest. The information referred to deals with trials

i -the Lima bean

the ! arieties of the species
/ .naius.

i e first point which received attention was the amount
of] u plants, and il was ••• iimd that

ili" loss a u Barbuda bi an, 73'5 per
cent idfot thi I b n 7:; 5

p<?i cent. This will be seen to

compare fai >urably with Woollj pyrol (Phaseolus Mungo)
which lost as much as r6 -3 per cent. In other words, the

o thi pecies lunatus contain more dry
matter than that belonging to the species Mungo. The
value of Phaseolus lunatus as a green dressing is therel

greater in this respi

Wea iuremenl - \ mad i
i if the main roots of tl

plants with a view to finding out from what layer of soil

their food supplies are obtained, Sixty six days after planting,
the root of the Barbuda bean measured 16 inches, that of

the Lima bean 13 inches, and that of the Wooly pyrol II.'.

inches. This tends to show bhat the first two varieties are

more deep rooting than Woolly pyrol.

At the time when these experiments were made, the

nbei of acres of estate land cultivated in Barbuda bean

(as ii green dressing) was I 12, while that under Woollj pyrol
was 12. and that under Lima Lean was nil.

Some interesting figures are given in the report under
considi ution, of the W ights of different green dressings

grown at Skerretts and other experiment plots. Lima bean

planted on August I and leaped on October 8 gave 138 B).

ot green bush from
,',, acre, which is equivalent to 5,520 tt>.

per acre. The Barbuda bean (^-acre) planted I reaped
mi the ame dates, yielded 206 lb., iquivalent to 8,480 fc. per

A similar area oi Woolly pyrol planted and reaped on
the same dates gave 71

Dt>., equivalent to 2,960 ft), per acre.

These figures show the great value nf the Barbuda bean as

nil help tn explain its popularity amongst
iters.

The above information refers entirelj to the value of the

genus Phaseolus as green dre ing It willbe remembered
' the present policy involves the cultivation of these plants
menu as soil improvers but as !' 1 crops and grown on

a field scale. Curiously attention was given to Lima bean

n this point of view as early as I 903, and in the \nt

Repot
' for I hal yea i

t hen- are o shon t he yields
nuns. A plot wa establi

June 2, 1903, and the beans were planted 18 inches apart
in beds I feel wide. The growth was good and verj little

rienced. The yield of shelled I"
i

was I" 11 Hi. As the
p]

i much too wide, a second

crop was put in, two rows at I foot apart iach ban] thi

yield of this plant ing i not recorded.

Bush Lima beans n re also >-.., o on t »cl
i

1 6, 1903,
I

i

plot •_'•_' at If
a bank. The grov

•
,;

ood, and the beans were hai vi

on January 7, 190 I. The yield o << t \ 1! . o( shi

The area of each plot was
,',,

ai

INTERESTING BEANS IN AMERICA.
The Inventory of seeds and plants imported by the

Office of Foreign S 1 and Plant Introduction of the United

States Department of Agriculture during October 1 to

December 31, L 91 2, contains several interesting references to

species of Stizolobium (Lion bean), Canavalia (SwordJJand
Jack bean), Phaseolus (Adzuki), and \ igna | Sjsparagus bean).

The references to these have been collected together from the

above publication and brought under their respective generic

headings.
In regard to Stizolobium, a note is made on the presenta-

tion of 5. niveumajad S.paehylobium bj the Botanical Survey
of India, and it is stated that all the varieties received have

i, known in India to have been in cultivation for centuries.

Another spieces of Stizolobium, received from the same

source, resembled the Florida velvet bean very closely, but it

was nut suitable for forage owing to the trouble caused by
the stinging hairs. Stillanothei species obtained from India,

from a different source, was described as an annual of climb-

ing habit, the immature seed pods being borne in clusters and

eaten when about 6 inches in length. When cooked they are

said to resemble, and to be almost equal to, the French bean.

Stizolobium cenereum is very similar to the one just described.

speaking of the Stizolobiums as an artiele of food, the

Superintendent of the Government Horticultural Gardens,

Lucknow, says: 'regarding the value of the fruits as an artiele

of food, I may say that I have eaten them regularly and

appreciate them as I have other similar beans. I have not

heard of any bad results from eating the pods. It must be

remembered that they are eaten only in the young state,

when they are tender and practically free from hair. Before

cooking, the outer skin is carefully scraped so as to ensure

that no hairs remain. The pod is very succulent and is, so far

as I know, wholesome, and may be recommended as an article

of diet.'

Turning to the genus Canavalia, it is stated that

C gladiatum (the Sword bean) may be eaten when the pods
are young, and that this is a very useful vegetable because

it is obtainable [in India] when other vegetables are

scarce. The Jack bean (Canavalia ensiformis) also

receives attention, and the remarks made by an Hawaiian

planter are referred to. It is said that there is no

gnat difficulty in inducing cattle to eat the Jack bean.

They certainly seem to prefer the vine to the pods at first,

but by judicious mixture with other fodders the cattle can be

taught to appreciate both parts of the plant.

An interesting reference is thai which has regard to

Phaseolus angularis (the Adzuki bean) sent to the United

States fr Cuba. The presenter states: last year] found
i.\ plants ol what was tome a new bean. The plant is

small. 1 to lit inches tall, with yellow blossoms, but the pods
on more like a cowpea than like a white soj bi u o the

North. They mast nicely and make a gi mil cereal coffee:

also seem to cook as a soup bean except a little slow to soften.
1

Another write: says: 'these arc employed in Japan for human
food. The commonest method of cat Ing them i- to make a meal

tron i the beans, from which cakes oi various kinds are made.'
i in another page a note on this bean says thai those of

the best qualitj cost about 15c. a quart, smaller bi

of second quality 10c. The-, prices refer apparentl} to the

Japanese ti

I'll la I an ol interest in the publication is the

Asparagus bean
( Vigna [dolichos is). This was

from Cuba and is indeed known as the Cuba or

Vsparagus bean. It is an annual ol climbing habit grown
for its long pod, which when immature is served like the French
Lean. The pods when fully grown are 'J to |2 inches long.
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
exada. Th Supei int o Agriculture (Mr. J. i '.

\I vj in a recent letter informs this Office thai the cacao

d throughout the island are in plendid condition for the

season, compared with that for I past three years. The

rop jreatlj improved during the month of March and the

foi a g 1 finish are iparenl Nutmegs were

showing a good crop. Routine worlj in the Botanic Gardens

included the clearing up of bush infested with Love \

,n uncultivated land, spraying lime seedlings with 'Scab'

lime beds with lea)

sweepings, which has proved verj effective in helping the

plants through the dry season. The Superintendent states

further that he has associated himseli to a considerable

,,t with educational work: 'Notes on the Teaching of

riculture in the Primarj Schools of St. Lucia has been

prepared for the Board if Education; and the Superintendent
'

in response to the Governor's wishes, offered to give

ourse of lectures to teachers next August. In regard to

,1 Settlement, applications for lots at St. Cyr were

received and considered, and selected allottees were soon to

given occupation. Meetings i ml proprietors were

d during the month at which short addresses were delivered

tltural Instructor. The weather during March

sas way dry with very high winds during the last ten days.

The weather during April in this island, as in others,

underwent a sudden change and extremely heavy rains were

experienced.

The report of the Acting Land Officer, < Irenada, for the

month of March 1915, states that the improvement of the

by-way which passes through the St. Cyr Settlement was

carried on during the month. The Land Officer visited

section oi the Crown Lands forest and inspected the

condition of the boundary lines and the huts. Another visit

was paid in company with the Superintendent of Agriculture

to the experimental plots of rubber. Ippi-appa, and camphor in

the Grand Etang section. An account of the condition of

plots is not included in the report.

ST. \ imext. The Agricultural Superintendent (Mr. W. N.

Sands) reports that the trials with Bermuda onions at the

Experiment Station have given useful results. Planting on

the flat and on banks showed that far heavier returns can be

obtained on the banks. A large order for seed for next

season has gone forward. It is stated further that many lots

of cotton seed reserved for planting have shown poor

germinating power, due no doubt to the bad weather in the

picking season. Two lots of seed have been ordered from

St. Kitts for a local planter for trial on a large scale.

Work in the Experimen : >n and Botanic Gardens

has included the inspection of several thousand coco-nuts,

the reaping of arrowroot and extraction of starch, and the

pruning of - Is and shrubs. In the Gardens, a 30-foot

basin was being excavated for aquatic plants. This basin

when completed will be the largest of its kind in the smaller

islands and will add considerably to the attractiveness of the

Gardens, besides providing a permanent breeding place for

'millions' for distribution.

The rainfall during March was very small, intact the

lowest precipitation
since the records have been taken by the

Department.
8Ti Lucia. Observations relating to the staple cropt

in this Colony, forwarded by the Agricultural Superintenden

(Mr. A. J. Brooks), shov condil

lime crops were norm I and that sug n reaped
under favourable conditions. During March, Mi Bn

prepared and submitted the annual report on thi

of elementary schools in a |;

day- at the northern i nd of the island de ilii g vith

ultural matters relating to the linn

Botanic < lardens. I

f

i tati d that the lasl 3

lime juice wen hipped 'e. 6i making
total crop for the yeai jainst 6

previous year.

Work in the I
nt Stations and Gardens

included mulching, weeding, re iping of cai

for further planting of cane, and the budding ol ci

fruits.

The rainfall during the month is very low; at the

Botanic Station, ' Ihoiseul, it was nil.

ptevis. Some interesting figures are included in

a quarterlj report from the Agricultural Instruct

(Mr. W. 1. Eowell) in connexion i\ b the manuring of

Indian corn. These results will be found on another page in

this or the succeeding i ae ! cotton, the second

growth in many of the fields was damagedby worm; but in

other fields chiefly to the windward part of the island, the

second picking was very good. Leaf-blister mite was

observed to a fairlj lai At the time of writing tin;

cane crop was almost reaped and the greater part had ; n

sold to the St. Kitts factory. Sugar was made on a I

Ltes and this realized good prices in the local mar]

The young canes were very promising and the fields had

nearly all made a good stand, but in many cases

preparation had been wry indifferent.

During the mouth of March the rainfall was very low,

and the crops suffered considerably, especially the more

advanced fields. I hiring the quarter, provision crops did

fairly well and the limes at Maddens estate have considerably

improved as the result of a fairly heavy application of pen

manure. Live-stock is stated to be in good condition. The

Mysore bull is stated to be in good condition and there are

a fair number of young half-bred calves coining on. The

Eackney stallion 'Major' is stated to be in very fine order,

and is open to service to all mares in the island at a very

moderate fee.

Regular visits to the plantations in the different parts of

the island were paid by the Agricultural Instructor and

advice given as to the work in progress. Mr. Shepherd, the

Agricultural Superintendent, and Mr. Waterland, the A
ant Chemist, visited the island towards the latter part ol

present quarter.

VIRGIN islands. The drought experienced during the

two previous months continued throughout March, and

agricultural operations in the Gardens and experiment plot*

were seriously hampered. The Acting Curator (Mr. C. A.

Gomes) states that the reaping, drying, grading and packing

of onions for shipment formed work of sonic importance.

Some 2,000 ft>. of onions were reaped and handled at the

Experiment Station. The cotton factory ginned and shipped

60 bales of cotton during the month, and 24 barrels of local

sugar were produced for the use of the peasantry. A second

picking of cotton was not expected owing to unfavourable

weather, and a limited number of lime- '. is been received at

the factory owing to the same cause. The young coco-nut

fields are, however, making fair progress. There has I.e. ,,

an extensive plantii
i mi, and interest in the i perative

side of corn production as <well as of onion production was

stimulated by a visit from l>r. Tempany.



160 THK AGRICULTURAL May 8,

MARKET REPORTS. Barbados.— M' ssk

1915.

T S. < 1 'RRAWAY >V Co , May 3,

Loudon.—The West India Committei Circular

April 6, 1915.

AjftROWRO'

Balata- Sheet, 2/2; b •
.

. I 11' per tt..

Beesw ls No quotations.
Cacao Trinidad, •'-

per ewt.j Grenada, 89 to

Jamaica, no [uotations.
Coffee—Jamaica, no quotati
Copra West Indian, £2(5 10s. per ton.
( Fully Fine no quotations; Floridas, no quota-

tions; Wesl Indian Sen Island, 15rf. to I8d.

Fki it—No quotations.
Fi-stk - No quotations.
Ginger—Quiet.
Isingl tss No quotations.
Hones No quotations.
Lasii <•

i Raw, no quotations; concentrated, £21; Otto
of limes (hand-pressed), no quotations.

Loi.u mm- -No quota! \^w-

Maci 1 4i. to •-' llrf.

Nutmegs—4|rf. to 5§rf.
Pimento—Quid.
Rubber—Para, fine hard. 2/5J; line soft, 2/3J; Castilloa,

1/7 to 2

Ri • Jam uca, 3 to 4

New York.— Messrs. Gillespie Bros., A Co., April IT.

1915.

Cacao Caracas, I6fc. to 17Jc; Grenada, iTJe. to 17Ac;
Trinidad, I7i< to L8c; Jamaica, 15Jc. to l'ijc.

Coco-nuts—Jamaica and Trinidad, selects $24-00 to $26*00;
culls. $1400 to $1600.

Coffee Jamaica, 8^c. to 12c. per ft.

Ginger 9jc. to 12c. per ft.

Goat Skins Jamaica, 43c.; Antigua and Barbados, 41c. to

43c; St. Thomas and St. Kitts, 40c. to 42c. per ft.

Grape Fri n Jan lica, $1 20 to $1 '75.

Limes.- $7-50 to $8*00.
M \. i 48c. to 55c. per ft.

Nutmegs—12c. t.. 1 1

\c.

Oranges Jamaica, $1 25 to $150.
Pimento 3|c. per ft.

Sugar—Centrifugals, 96°, 1 "89c. ; Muscovados, 89°, 4*45c;
Molasses, 89 . I -24c., all duty paid.

Trinidad.—Messrs. Gordon, Grant i Co., May 3,

1915.

Cacao Venezuelan, no quotations; Trinidad, $19*92 to

$20-16.
sut On. , 5c. per I mperia] gallon.

Coi I] iei tt..

'
-

.
<

i On p< i 100 II..

Dhm $7-50.

$4 00 p< c loo ft.

Pj Spun $12 00 per bag.
P 52-25 1 3250 pei

I"" It

Rici Fellow, $600to $6-25; While, $7*25 per bag.
Si o m:— \'iii'i ican <

-

1 1 1 -i. iotati< ii

Abkowko ?4*00to $4-50 per 100 It

si |-3j per 100 ft.

C M I- SP.'MII.

Has si '.'ii per 100 ft.

.M im r i Nitrati oi soda, ; manure,
$50-00; Sulphate of ammonia $82-00 per ton.

Mm. issi So i [uotations,
(isi.,\- $5-67 per 19

Peas, Split N > quotations;
< !anada, $5*85.

Potatoes Not Scotia, $2
-

75 per 160 ft.

Rice Ballam, $600 to $6-10 per 1901b.; Patua, no quota-
tions; Rangoon, no quotations.

Si i \k -American granulated, no .iuoi.np.n-.

British Guiana. Moms. Wieting & Rjchter, May

1, 1915; Messrs. Sandisach, Parker & Co.,

April 30. 1915.
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Publications on sale of the Imperial Department of Agriculture
FOB THE WEST [NDIES.

The 'WEST INDIAN BULLETIN;. A Quarterly Scientific Journal,
e I. No. 1. Out of print. Nos. 2, 3, and 1,

in original paper covers as issued, price 1 1 each. Posl free, !-.-/.;

Volumes II, in, IV, V, VI, VTJ, VIII, IX, X, XI, XII and XIII: Price 2.< i s 2s. s7., when mplete.

(Ill, 2. I\'. 3; and V, 2 and 3 are out of print.)

Volume XIV, Nos. 1. 2, 3 and I. No. 3 Containing Papers on A Veterinary Survej ' rd and

Leeward [siands, by P. T. Saunders, M.R.C.V.S.; Epizootic Lymphangitis, bj P. T. Saunders,

M.B.C.V.S.; Agricultural Education and It- Adaptation to the Needs of the Student, by Dr. Francis W I

C.M.G.; The Budding of Cacao, by Joseph Jones; The Analysis of Citrate ot Lime u i Concentrated

Lime -1 1 1 i « -t
: Specific Gravities of tan.' Sugar Solutions .it 30°C. (Douglas); Repoi

Prevalence oi some Pests and Diseases in the Wesl Indies during 1913.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the informati :ontained in them is esj ially

adapted to Wesl Indian conditions. They contain, amongst other subjects, summaries of the results of the i rih

on sugar-cane and manures, the full official reports of which have only a limited circulation. The number
'

ued apt the

present time i i vent] 6ve. Those mentioned in the following list are still available; the rest are out of prii
Si .. u; I\ni STRY. GeNI RAJ

Seedling and other Canes at Barbados (7) and (22) Scale Insects of the Lesser Antilles, Part J.

in 1900, No. 3, price 2.V.; in 1901, No. 13; in L902. 4<l.
;
Part II., price id.

No. 19; in 1903, No. 26; in 1904. No. 32; price 4d. each. (17) General Treatment of Fungoid Pests. Price 4d.

Seedling Canes and Manuxial Experiments at Barbados, (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; tions. Price 2. /.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6d. each. (54) Fungus Diseasi - of Cacao am -
i ion if ao

Seedling and other Cams in the Leeward [siands, Orchards. Price 4-/.

in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. '.'7: (60) Cotton Gins, How to Erect and Work Them. Price 4./.

price 2d. each; in 1903-4, No. 33; in L904-5, No. 39; in (61) The Grafting of Cacao. Price 4rf.

HHi.vr,, N,.. 46; in 1906-7, No. 50; in 1907-8, No. 56; (65) Hints for School Gardens, Fourth Edition.

price 1,1. cadi, in l!M')8-9, X... t;:i; in l'in'.Mii. No. 67; (69) Eints to Settlers in St. Lucia. Price GJ.

price 6rf. each. (70) Coco-nut Cultivation in the West Indies. Price tW.

Manorial Experiments with Sugar-cane in the Leeward Islands, (71) Insect Pests of the Lesser Antilles. Price 1». 3d.

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; (72) Lime Cultivation in the West Indies. Price 9d.

in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8, No. 57; (73) Rent Borers and other Grubs in West Indian Soils.

in 1908-9, No. 64; in 1909-10, No. 68; price U. each. Price 6d

Sugar-cane Experiments in the Leeward Islands, (74) Cotton Cultivation in the Wesl Indies. Price 9rf.

in 1910-11; in 1911-12; in 1912-13, price la. each. (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

Price, li '.

(7<>) Indian Corn. Price 4./.

(77) Erysipelas and Hoose. Price 2rf.

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

marked Id. and for Nos. 73 and 75; l$d. for Nos. 10, 44, 49,59, 62^ 63, 67,69 and 71. Postage for No. 71, U.
and for No. 7'_'. '!!.

The ' AGRICULTURAL NEWS ': A Fortnightly Review.
The 'Agricultural News' contains extracts from official corresj Lence 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, 2rf. The subscription price, including postage, is

2«. 2d. per half year, or 4.«. id. per annum. Volumes IV to XII complete, with title page and index, as issued—Price is. each—
Post free, ."is. Some numbers of the early volumes are out of print and therefore these volumes can no longer he supplied

complete. The scale of charges for Advertisements may be obtained on application to the Agents. A applications for

opies are l" be addressed to the Agents, not to the Department.

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

—
London: Messrs. Dulau & Co., 37, Soho Square, W. Grenada: Messrs. Thos. Lawlob & Co., St. George.

West India Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Bonadie, "Ti -Office.

Barbados: AdvocateCo. Ltd., Broad Street, Bridgetown. St. Luna.- Mr. K. W. Niles, Botanic Station.

Jamaica: Thy Educational Supply Company, 16, King Dominica: Mr. J. li. H. Bridgewater, Roseau

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The 'DAILY ChrONH le' Office, Georgetown. Antujua: Mr. S. 1 >. MaloNE, Si. John's.

Trinidid: Messrs. Munt-MAKSHALL & Co., Port-of Spain. Si Kitts: THE BlBLE AND BOOK SUPPLY AGENCY. BaSSBTERRK.

Tobago: Mr. C L. Plagemann, Scarborough. X> vis: Messrs. Howell, Bros., Charlestown.

Canada: Lewis W. Clemens, "1 King street, West, Toronto.
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THE BEST MANURES FOR COLONIAL USE
AKMv

Dissolved Peruvian GuanO—For Sugar-cane and general use

Special Sugar-cane Manure

Special Cocoa Manure

Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS OB DIRECT TO:—

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

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

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

COTTON CULTIVATION IN THE
WEST INDIES.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

rill I IS illustrated 1 klet, published as X". 7 I of the Pamphlet Series of the Imperial I tepartment of Agriculture, -

J_ a simple bul comprehensive accounl ol all matters pertaining to the successful production ol Sea Island cotton in the

West Indian islands. The publication constitutes i ntirely new and up to date edition of the A B C of Cotton Cultivation

publisl h l
|( i' rtmenl in the earl ol the industry, and embraces all the new develo] aits thai have since

I practical experience and experiment.

NATURE says: 'This comprehensive accounl of Sen Island cotton in the West Indies. . . . forms a verj trust-

ivorthj guidi to those concerned in the . . . industry . . . the piunphlel is ..i\ well illustrated: the genera] informa-

tion has been si ed ivitli great care, and the compilers are to be congratulated on the preparat ion of so useful a manual.

THE KEW 111' l.l.l'.'l'l \ observes: 'The information contained in the work has evidently been selected with y

. . and should certainly be consulted nut alone by Wes1 Indian planters bul bj those interested in the subject in r ither

cotton-producing

THE FIELD states •> klel which might be widely imitated In othei parts ol the tropical

Empii irds not ouij cotton but other products.'

Favi nlso appeared in the India Rnbbt Wo land Tl

COTTON CULTIVATION IN THE WEST INDIES, pp. L18, Figs. 35. Price iW. Post free, Lid

From all Agents for the Department's Publications.

A ! fi H r,
I I ligh : town, Barbados
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The Role of Calcium Carbonate.

;.\ LCIUM carbonati iimi si ral or

)chalk— is a mineral to which i h ists al

[the greatest importance as regards the

tj
of the soil, h neutralizes acidity; it hastens

itj
: it acts to son - a plant food;

it liberates potash from insoluble silicates and il lias

a very decided beneficial effecl upon the physical condi-

tions of the soil. This substance, when strongly h i

gives off, as most people kno > dioxide, and

quicklime or calc i oxide i The oxide,

which rapidly b c d Into he hydroxide in

the preseno I mi ha a imor marked

I on the soil than rbpnate. This effect is

•i principally in n i stei ilizin _

whereby bacterial a ivitj a firsl reduced, but

later enormously d as the oxidi

into the carbonate. Once in the soil, the hydroxide
soon undergoes this change and combines with

carbon dioxide and other acid radicles like niti

and becomes calcium carbonate again, or calcium

nitrate as the case ma] be. Calcium carbonate,

the principal calci im salt in the soil, is not readily

removed, though since it serves as a weak base

against acidity and is itself soluble in water contain-

ing carbon dioxide, the store of calcium carbons

slowly depleted: and where a soil is not naturally rich

in this mineral, its artificial application is generally

advisable particularly oi i

rj
ind

pi it]
soils.

The importanci J calcium carbonate as evidenced

by these considerations based on experiments conducted

m temperate countries leads one to ask whether the

mineral is adequately employed in the Tropics. It is

matter of conn ledge that the majority of

soils in the Tropics are remarkably deficient in lime, and

their standard ol fertilit} compares tavourably with

those of temperate :ountries. -Manurial experiments

\ nli lime in the Tropics have-not given any very -ink-

ing results, except that in man} cases it has been shown

that applications o pay. Locally this has

been demonstrated bhe Leeward Islands and in

British Guiana* Quite recently in the Federated

Malay Statesf an in res ag
•

big ion has been

conducted with a view bo nine what are the
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lime requirements of rubber soils. The American

method was adopted whereb} a weighed quantit) of

soil is allowed to remain for a definite time in conl

with a very dilute standard solution of lime. The

amount not neutralized is then determined, from

which the quantit) absorbed from the soil is calculated

and expressed in tons per acre I fool depth. The

magnitude of some of the figures obtained, especially

for the clay soils, indicated thai liming treatment as

hitherto advocated is totally inadequate. On one

estate, quicklime to the amount ol [-ton pei acre

only was being applied, whereas the aciditj when

estimated proved to be equivalent to over 6 tons. To

produce even approximate neutrality in such cases

quicklime would be prohibits i the score of expei

but it would be feasible perhaps if ground limestone

were used. Considering that good yields are under

the present methods obtained in the Malaya, it

would seem that a certain amount of acidity is

not harmful, and may indeed be beneficial. To

arrive at a decision on this point further experi-

mtieipated. More than once the suggestion
has been made that many tropical plants

- as well as

rice—may take up a pari of their nitrogen in the form

• l ammonia. This would in part qbviate the necessity

of lime being present on account of the absence of

nitrification. Whether this explanation is true or not,
:

t is certain that tropical plants as a whole are not as

dependent on a large supply of calcium carbonate as

are those plants experimented with in temperate
•countries.

SUGAR INDUSTRY.

WEST INDIAN CANES IN SOUTH AFRICA.
I,\ ih" time tin- issue has appeared many of our

readers will have noted an article in the West India
Committee Circular, which was reproduced from the
South African Agricultural News, dealing with the

results of earn seedling trials in Natal. This article,

dealing with West Indian canes, contains information

of sufficient technical and local interest to warrant

publication in this journal also.

The only variety of sugar-cane grown to any large
lit at the present time in .Natal is the Uba, and although

it is not altogether a verj satisfactory type from a nulling
a of view, it meets with great favour le, the planters, and

ia the only our that has hitherto stood successfully the

ravages ot frost I. drought, as well as the various fungoid
ind animal pests met with in the sub-tropical areas of this

Province. Still, it is not reasonable to hope that the Qba

•Si e .! <

'

-, Vol. \ 1 1 1, p. 227.

rBarrowclifF, M., AqrieuHni of the Federated
M nj States, Vol. III. N... 2.

will indefinitely continue to'be Hh- satisfactory cropper and lie.

as free from -it is at the present time. For the-.'

the late Natal Government, in co-operation with

some of the planter.-, associations, from time to time intro-

duced from various sourdes other varieties which would be

most likely to flourish under local conditions.
( >f the fourteen varieties of cane given below, the first ten

were introduced so twelve years ago, the majoritj
fr the West Indies and < luiana. Si

were also [\ it the same time, but for various reasons

they ha discarded. The three Java vari

Nbs. 105 and 117 and Gheribon were obtained in March
1909 from Egypt, i representing the best types of cane

grown in that country. The Indian cane I igaul, from

Sultanpur) is onbj one variety out of nine supplied in 1911

by the [nspector-Gener-d of Agriculture in India, tin- remain-

ing eight having made bul OWth.

The results obtained in connexion with the plant canes in

the variety plots are given in the table on the next page.
The following detailed information -applied by the

Farm Manager at Winkel Spruit, with regard to the different

varieties ol cane, will be of interest:—
1. Antigua B. 15. A health} I

me of rather

drooping habit, liable to attack from cane borers, the per-

centage loss of crop from this cause being al I -per cent.

It has given only a moderate crop, stools badly, and is hardly

likely to prove of economic value in Natal.

2. Demerara I >. 7t. -This cane gives a moderal

g I yield, and is less liable to the attack of the cane borers

than some of the other Demerara varieties. It still maintains
its superiority over most of the other types, but the per-

centage of sucrose in the juice is, however, lower than in any
of the other I lemerara canes tested.

•'!. Demerara 1>. 95.. Gave a very low yield of cane,
bul probably this was largely due to unfavourable soil

conditions. The canes wen- short in length and produced
rather short internodes. It .showed a great tendency to form
adventitious roots and incipient shoots. The cane was
attacked by the borer, the loss being about 5 per cent. It

docs not stool well, and on the whole is an unsatisfactory

variety.
t. Demerara I). 109.— This i> a satisfactory cane,

stools moderately well, and gave a g 1 yield.

5. Demerara D. 110, Gave only a moderate crop,
and does not -to,,l satisfactorily. Very unsatisfactory also

in yield and richness of Juice.

6. Demerara D. 625. This cane is exceptionally stout

and upright with long internodes, but was unfortunately
attacked by borer, the 10SS ai inting approximately to 10

per cent. It is the heaviest cropper of all varieties tested

and yields a good percentage of juii f fairly high density,
It is worthy of trial on a more extensive scale.

7. Queensland No. 2. A stout cane producing rather

I

stools and with low percentage ol juice
8. Queensland No. •">. A thin cane, but with better

ool than No. 2. Both the Queensland canes maj be cl ed

as i lerate in qualities of growth or production.
!». Honolulu Pose I'.aml , \ tlnn cane of slightly

drooping habit, fairly healthy, and possessing long intei

Fairly satisfactot ids yield and -to,,ling qualities, but
suffered slightfj from borer attack.

1 0. 1 Ionic. Gave disappointing results, the yield being
May |

r. This cane is short, stools badly, is given to the

undesirable prodm tion of roots from the nodes, and the eyes
show a stroii- tendency to sprout. It was attacked bj borer,
the loss amounting to roughlj 5percent. It isevidentlj not

l to the present environmi
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RESULTS l\ COXNEXIOS [ill nit SUGAR-CANE FROM Till VARIETY PLOTS, W'IKKEL SPRUI1 flARVESTED

in \o\ EMBEK L915.
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FRUIT AND FRUIT PRODUCTS.

GREAT BRITAIN'S SUPPLY OF ORANGES
AND LEMONS.

'Home Counties', the well known writer "n agricultural

matters, baa some interesting remarks to make in the World?*
Work of April L915, in oranges and lemon

Speaking of the different kinds of oranges, it is said thai the

cheapest kind arc obtained from Spain, whereas California is

noteii for the re spensi ine oi the

good thii i of recent
]

a to get the W
Indies to take more trouble in packing. Jamaica ii particu-
lar has excellent fruit, though its pale appearai linst

it in the case oi those who have no real knowledge of

fruit.

\- regards I be time « I

i rh the En

market, it is said that Spain begins sending fruit in

Novembei and continues to do so until the end of March,
though somefruil maj be arriving in May or June, and e\cn

August. West Indian fruit arrives from Septembei to

December. Jaffa oranges used to arrive between Novembei
and March; the Natal and Ethi desian fruits reach England at

it as the Naples fruit, that is June
onwards to August and September. As regards the

tine
i

t ad May is I for

the Spanish fruit, hut 'the West Indian fruit, bi

not so acid, is good at all times.

The mark of a g I orange is a thin silky skin, firmness

and weightiness. The inferior has a coarse thick skin and
a puffy i

i Phe author tersely defines the best orat

the whichi I mo difficult to get out of its skin.''

All good orangi hi i nore or less coloured, bul the
West Indian fruit, 'which is excellent, is more like grape fruits

or lemons in tint.'

Turning m in pai til olat ', o I hi subjei t of 1< mons, it. is

re than hri quai ben come from Sicily.

During the season 1913 11 there arrived in England .Viuonn

boxes of lemon: Son* 298,000 were from Palermo, 132,000
from Mi l,000from Naples, 32,000 from Malaga, and

17,000 i Murcia. Most oi these boxes contained from
' il " 1 to too fruits, but some oi the Murcia boxes contained

only

EXTENDING THE MARKET FOR
GROUND NUTS.

The hired.. i of the Imperial Institute has forwarded
from the Technical [nformation Bureau of th bment
a Mai- . i n on of finding a market in

the United K i tl [uantities oi .round nuts
from British possessions which cannoi at the present tune be

fully absorbed by the i tinental markets to which they
have hitherto been exported. Copiesof this statement, the

principal points in which in low, have been

extensively circulated amongst oil i lers and produci
merchants in the United Kingdom, ft is hoped that as a result

of this considerable proporti plies will be
taken by the I inied Km id the ground nuts

there for the production o groundnut oil and groundnut
.ike as well as for edible pui poses

The chiei countries of the world from which ground

India, Si

Chil i
-

|

I ..due of tli

from £3,254,246 in the cafe of India, to £171,710 in the

Nigeria, The value of the total exports is nearly
64,000,000. In addition* attention is being given to this

top in other parts of the Empire, including Easi and South
Africa and the West Indie|. The chief importing countries
for ground nuts in order of importance before the war ..

France, Germany and Holland, and the most important.

crushing centres, also in order oi importance, were Marseilles,
Bordeaux, Dunkirk, Hamburg and Delft. In normal times
France imports ground nuts valued at nearly CJ, mill

pounds sterling, bul since the war this country hi

unable to take its normal supply. For this reason, and for

the fact that Germ my i her usual quantity
ralued it over £1,300,000, the attempt referred to at the

'inning of this article of creating a market in the United

Kingdom is being made.
The principal feature of interest in the statement indei

review is thai which urg. ,nded employment of

ground nuts in the United Kingdom as an article of diet.
Ii - Uggested that this material might be more extensively
employed in prepared f Isas, for example, in thi i of

peanut butter, and as a vegetable. As regards food for live-

idual cake after the expression of oil is one of
the richest fi I ng stuffs known.

As mentioned previouslj in the Agricultural News, in con-
nexion with this subject, it isnol to be exp cted thai the area
under gn and nuts in the Wi veil] be increased since
this product is not so important a staple, and cannot be grown
as satisfactorily as f I stuffs like Indian com and beans. It

will, however, be of interest to the readers ol the Agricultural
Xt>r$ to learn that efforts like the one described in this article

ii. j. made in the United Kingdom to find an outlet
those tropical products wl ption has b isly

I through the war.

THE FERMENTATION OF CACAO.
The following ace I oi an interesting experi-

ment conducted in (

leylon, is taken from the TV
Agriculturist (FebruaJr) L915):

—
The old method of adding the

| of
ferment

g
acao to the'jjew vat for fermentation has

. in order to hasten and to obtain a more '

fermentation throughout. Kut in this case the vinegar WHS
warmed to a temperature of 78 per cent, before being iddsd
to the cacao in order not to check tin it ion, when
once started. \s one vat will not yield sufficient vi

the same am iunl oi wal Ided and mixed wit h

< gar.
tin cacao is not removed from the vat at all

during this proces . but the vinegar and water well stirred in

bj beii trampledon, Thus an • vi n temp
87 pet cent, is i b.ours of

on. The cacao i idditions of vinegar
and w.it. i .,! a ratio 'it about 3 gallons of mixed rinegai I

watei to about 7.00 lb. of wet •

Samples oi cacao n this manner and by the
"i - ii"

iry method oi adding cold water have been submitted to
i Keell & Waldoek, who reported as follows: 'Of the

two samples o) cacao you sent us foi our report, in our opinion
cured byyour usual metho

in gi aeral appearance, [n t be -ample
cured by cacao vinegar the break is soft and dull

and the dull app arance of the bean prevent* it fn n

as No, 1

ijuality.'
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LES PLANTES TROPICALES AHMESTAIRE&
ET INDUSTRIELLES DE LA FAMILLE DES LEG
UMINEUSES. (Useful Tropica] Plants of the Legumin
osae I by P. de Sornaj . .1 (

' '

I ibra i t'< Maritime 1 1

Pai L913.

Though th
j

oi Mr. J. P. Ogilvie, F.C.S., editor

of the International Svgar J<a we have been furni hed

with ,i cop) of tli" original French version of this boot

pending the arrival of the English translation which is

now passing through the press. The book is of special
interest to the Wes1 [ndies al the present time on account of

the increased attention that is being given to leguminous

crops.

In the preface to the voli the author who has

had many years' experience as Assistant Director of the

Agricultural Experiment Station in .Mauritius, refers to the

assistance given him by Mr. Boname, until lately Director,

and it is to be observed in perusing the volume that Boname's

original work, especially in regard to the chemical aspects of

the subject, has been freely drawn upon.

The book has been planned with considerable lucidity,
and the arrange nt displays a broad grasp of the subject
under treatment. Discussing in the first two chapters the

fixation of nitrogen by the Leguminosae, the author then

proceeds in Chapter III to his principal task of describing

(with tables of analyses and excellent illustrations) the differ-

ent species useful as soil improvers, as fodder crops, and as

food for human consumption. Following this are chapters

dealing with the comparative value of different species as

dressings, the significance of manganese and of hydrocy-
anic acid in regard to the Leguminosae, and the nature of

the starch grains typical of different edible seeds of this

Onler. The nutritive aspects with particular regard to the

_ of animals receive attention in Chapter 1\, and
this is followed by others in which the gum and resin

yielding specie,, are described, as well as those yielding useful

timber, textile material and medicines. After giving an
account of the principal ornamental plants, and useful tables

showing the average chemical composition of the different

, the volume concludes with lists of parasitic fungi
and insect pests attacking differen peci . ending with an

indi to all the species of plant, referred to in the texl

than those of a purely 01 nature). The
number of species referred to in this index is 366 out of

the T.i" c to science as belonging to the Order.

This brief survey of the contents is sufficient to show
that the compilation brings together a large amount ol

useful information some oi which has not I a publi hed

and indie il ibovi all the highly important
m occupied by the Leg in the economj oi

tropical agriculture.

Bei - nee it would he

t< i i'''\ i"\\ 1
1 ci intent in detail. The

statements made appear to be sound aid i rate, and

judging by the bi
ling authorities

ulted. It should bi
pi inlted out, however,

'

loI Jtrictly I

example, th -
\
ricia 1 a a.

conclusions desei

of the Canavalia
ps is noteworfliy in view of the

suspicion with which th

quarters. He thinks this suspicion is stnply the re

eneralizing on the basis i

lunatus), Mucuna
, and

Dcfickos bulbosus, all

of which iim\ certainly exhibit poisoiou ristics

While speaking of poisonous plants it may lie i

a list of dangerous Leguminosae is given, including

species as contain, for instance, saponin; And Li ucai iia glauca
which, when consume, I l,\ horses and iii le bail

to fall from their tails.

In climating the value of one pEcie compared with
another as a rotation crop, the author lake various matters

into considerati bul concludes that h is impos
which is superior since almOSl everything depends upon the

climatic conditions under which each is grown. Soil and
climatic conditions are more important than relative chemical

compositions and recorded yields. Coming to the question
of manganese as a factor of fertility, reference is made to

Boname's view that in Mauritius soils the metal acts as a base
for nitric acid in the absence of lime; the author thinks that

the chief benefit derived from manganese is its physiologi-
cal effect on the plant. These views are of interest in

connexion with recent work in Hawaii on the same subject.
It seems ungracious to conclude a review of a useful

compilation by referring to its minor blemishes, but the mis-

placement of pages 473, 1 7 4. 471 and 472 in the tables of

analyses at the end is unfortunate, and Fig. 66 stated to

represent Caesalpinia pulcherrima (the so-called 'Barbados

Pride', of the West Indies) does not do so. For these

mistakes, however, the author is hardly responsible, and we
may conclude with an expression of thanks in appreciation
of the useful service he has rendered to our agriculture, and
of the justice he has done to this Natural Order which is s(

wonderfully represented in the Tropics.
W R. 1).

During the present year further progress has been made
at the Quetta Fruit Experiment Station in designing suitable
fruit packages for the five-seer parcels rate. In the original

Quetta peach crates, chip compartments were used for each

peach and laths were employed for the top and bottom of the

box. The separate laths were found to be unsuitable in

practice on Indian railways on account of the comparative
ease with which thefts in transit could be carried out
without risk of immediate detection on delivery of the' crates

Further, the labour of making the separate chip compart-
ments was considerable.

Two change- have been made in the Quetta pee
crates by which the abo di have been e

re vi d. In place I

•

compartments,
a collapsible

>- <y<\ board I [ Tl folds

flat and is imported rei use. Two box hoards,
which

I ventilation spa inch down the

middle of the box, are used instead of the narrow laths.
1 canm >1 be rem

u. {Agricultural
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COTTON.

WEST INDIAN COTTON.
The report of Messrs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ended May 1, is as follows:—
There continues a demand for the Planters' .[..plots

remaining in stork, but at prices 1<\ to 2c. below the views ..i

the Factors, who are inclined to be firm in consequence ol the

recent advance in Savannah for Georgias and Florida*;

consequently we have no sales to report.

A lot of 118 bales repacked cotton, reclaimed from

a recent fire, was sold at about 2-'«-.

The supply of Pine to Fully Fine odd bags is very small

and firmly held at 24c. to -Joe

We quote, viz:—
Extra Fine 24c. to 'Joe. = 15d. to l->hd., c.i.f. 4 5 per cent.

Fine to Fully Fine 23c. to 24c. = Up. to L5rf. „ „ „

Fine, oflF in colour :!0c. = 13d. c.i.f.

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,

and Manchester, up to May 1,1915, were 103 and

1,651 bales, respectively.

The Cotton Worm. -According to a note in the

Journal of Economic Entomology, the past season witnessed

an outbreak of the cotton worm (Alabama argillacea) which

was the most severe experienced in the cotton belt for many

years. In parts of Arkansas and Mississippi all the given

portions of the cotton plants were destroyed in October.

Ordinarily this outbreak would have attracted more attention,

but the peculiar conditions which prevailed in regard to the

marketing of the crop were such that the insect's injury

was not generally considered important.

Cotton-seed Oil in Butter.—An interesting article

appears in X<u,iy (April 8, 1915) entitled Modern Substi-

tutes t..i Butter. \lan\ tropical products arc1 utilized, particu-

d oil, co. it oil ami palm kernel oil. as well

as theSheaand Suari nut oils. These form common con

stituents of margarine. In the utilization of edible vegetable

oils like the above, as substitutes for animal fats found in

milk, everything depends upon skilful refining, and it is

,i thai as the knowledge of refining ro increa

the development of the industry will be still greater.

INDIAN CORN.

One oi the conclusions arrived at in Bulletin No. 168 ol

the University of Illinois Agricultural Experiment Station,

l d ,i with the study ol the developnn growing
that daily rations o d corn, bl 1 meal, and an

ample amount of calcium phosphate, containing respectively

0-70 and 09 I He Of digestible protein, and yielding respective

is 1-28 and !"_".• therms ol ruetabolizable energy per 1001b.

livewei rafficient for the not l rition of young,

growing pigs.

FEEDING AND MANURIAL VALUE
OF MAIZE.

The following paper was lead by 1 >r. H. A.

Tempany on April 9, 1915, al a
gi neral meeting of the

Antigua Agricultural Society:
—

In view of the considerable interest now being aroused

in Antigua and other West Indian islands in the cultivation

of maize, the following notes concerning the feeding value

and manurial requirements of the crops may be apropos at

the present time, and at tin- same time may also serve

a useful purpose by affording clear and definite information

on certain point-, which have hitherto been locally the

subject ot a considerable amount ol vague speculation.

In the firsl instance, to deal with the manurial require-

ments of the crop. Determinations performed in the Govern-

ment Laboratorj here have shown on analysis the following
contents of manurial material for the grain itself:—

On water free material, nitrogen L96, phosphoric acid

0-89, potash 0-31.

In relation to the cob similar determinations showed the

following results:—
On water free material, nitrogen 0"43, phosphoric acid

0-22, potash 029.
The relationship borne by the weight of corn to the

weight of cob has ..Is., been studied both in the Laboratory
and in the Government Granary: ol course this varies

considerably with different varieties, but with the average
run of corn encountered in Antigua at the present time, the

n value ot.su per cent, can 1 think be assumed with

safety [n South Africa, Mr. Burtt Haw gives 82-13 per cent,

as mean value for this figure with a range of from 7388 per
cent, to 86"83 per cent.

In order to arrive at the actual amount of manurial

material removed in a <rop of maize, it is further necessary to

know the average amounts of moisture contained in field-dried

grain and cob. As the means of a large number of di

initiations we have found that Antigua field-dried com

contains, on the average, 16*6 per cent, of moisture, while the

air-dry cobs show 9'5 percent.
From these data we can calculate the amount of manurial

material removed in crops of com of various dn

Under West In. liar, conditions there does not appear to be

any reason to doubt that average crops of shelled grain at the

: |u bushels per acre at least may be looked for.

From the above values it follows that in a crop of tl

dimensions the following amounts of manurial material are

removed-.
1 .rain. Cobs. Total cobs

and grain.

Nitrogen 36-65 lb. 219 to. 38-84 H>.

Phosphoric acid 1(>-6I .. 11-., I 7 7 (> „
Potash 5-80 .. I -is ,. 7-28 „

This in terms of manures in ordinary use is appiox-

imately equivalent to 2 cwt. of sulphate of ammonia, I cwt. of

basic slag,
and 1 I to. of sulphate of potash, and contains

approximately the same amount ol manurial matei

21 tons of good p.-n manure.

It must not be forgotten, however, thai in addition to

the grain and cobs, the corn stalks or stover are also

ible for the removal of manurial material from fields

ing com.
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li is true that this part oi the crop does not usttallj go
off the estate, and is either buried in the field after the crop
is taken off, or placed in cattle pensto serve as fodder and
litter thereby being converted into pen manure subsequently,

No actual data are available at present for the propor-
tions of stover t" cars under Wesi Indian conditions; btil the

following information has been abstracted from results

obtained in other parts of the world. From this it appears
that the weight of the maize stalks obtained is slightlj larger
than the weight of grain, the figure actually quoted is that

1 ton of corn on the cob is equivalent to 2,290 It), of stover.

Prom the results of analyses it further appears that in

u to a crop of the dimensions already specified, the

following weights of mammal material are removed in the

stover: nitrogen 39'0 lb., phosphoric acid (i'dlb., potash
110 lb.

( ombining these figures with those already quoted, vvesee

that the total ounts of manurial material removed in grain
and stover by a crop of 40 bushels of shelled grain per
acre are as follows: nitrogen 78 lb., phosphate lit Up.,

potash 18 lb.

This is equivalent to 4 cwt. of sulphate of ammonia,
\ !, cwt. of basic slag, -ib lb. ot sulphate of potash, or about
5 tons of good pen manure.

It is often stated that maize is an exhausting crop, but

I think these figures demonstrate that at any rate maize

cultivation is no more exhausting than sugarcane, when due

regard is paid to the length of time that each is in the

ground.

Maize is a three-months' crop, and at the rate of two

crops a year a return of this description involves loss of

manurial material at the equivalent rate of 5 tons of pen
in a year, if care is taken to return the stover to the

field. On a previous occasion I have shown that an

application of pen manure at the rate of 20 tons per acre

provides sufficient manurial material for the needs of a crop
of plant canes, first ratoons and possibly second ra

provided that care is taken to return the trash to the land.

In the case .i| coin, provided that the corn stover or its

equivalent is given back to the land also, l'<i tons of pen
manure would give manurial material sufficient for eight

Crops of maize of Ml bushels each, or a total of 320 bushels of

grain in all.

In concluding this discussion three
p. .int.-- require

additional attention: the first of these is that maize is

essentially a shallow rooting crop, and its root system does

not as a rule travel much below the top f inches of soil.

(^i. equently thorough and frequeni tillage is necessary so

that the soil from a somewhat deeper level is brought to the
' and made available to the needs of the plant; other-

wise, with continuous cultivation the upper layers of the soil

may tend to become permanently exhausted.

Indeed this state of affairs co louts grajn growers the

world over, and is the origin of the normal rotations of grain
and roots practised.

The second point is that witli maize, as with all crops,
a fact i limiting production is tin- water-supply available for

growth.
I have sometimes heard it suggested that bj increased

i g greatly increased returns ol i rops such as sugar can

duced. While this is true within limits, it nin^t be

bered that these limits are quite definitely fixed by the

supply; plants require a definite amount of water for

the formation of unit weight of dr\ matter: the actual amount
varies in the case of different crop and, to some extent, with

conditions; but in the case of individual crops and conditions

the value is roughly constant. With a limited water-supply,
therefore, possible production is also limited, and manuring to

meet plant requirements in excess of this possible production
in the hope of securing very large yields, is merel] wast

The third point is in relation to organr manuring. I do
not wish it to be thought from the foregoing that the -

tion is put forward thai fertility can lie maintained by means of

artificial manures alone. I have on many occasions reiti

my opinion that the maintenance of the control of organic
•matter is indissoluble bound up with the maintenance of

fertility of soils in the tropics.

In the absence of it, the soil rapidly loses in tilth, which

may perhaps be defined a> good mechanical conditi ombin-
ed with the maintenance oi a favourable equilibrium in

relation to the various biological processes which go on in it.

Turning now to the feeding value of corn, determina-

tions in the laboratory have shown thai an average sample
of Antigua corn has the following composition:

—
Range in Con-

necticut.

lt>-8

lO-.v- 8-9 to 1-33

f>-5 1-4 73
,.(, l.o ]_.£

1-5 14 2-4

69-4

Moisture

Protein

Fat

Fibre

Ash

Corbohydrates

From this it follows that the values found for the

Antigua corn occupy a good average position over the range

quoted. Of course this result only represents one sample;
but there is no reason to suppose that this was not repre-
sentative.

Questions are often raised in relation to the feeding
value of corn cobs, and the following analysis su]

information on that point:
—

i okn COBS.

Moisture 8'7

Protein 2'4

Fat I

Fibre 29 8

Ash -
1 -8

Carbohydrates 56 3

The above results demonstrate that corn cobs have

a distinct feeding value and are by no means to be despised
as fodder. Incidentally it bears out the soundness of the

policy pursued on many estates of grinding the corn and cobs

together to form corn and col. meal, and feeding the product
to the estates stock.

The foregoing notes are put forward in the hope that

they may serve to settle a number of points that have been

in dispute for many years, and at the same time correct one

or two fallacies concerning com which have from time [,,

gained currency.

In the recent i '.esiv.i number ol ill Bulletin of the

Department of Agriculture, Trinidad and L'obago, mention is

made of the cost of cultivation of this crop in tic West Indies.

In Jamaica it ranges l.etwe.-n £3 10*. and £5 per acre

a well managed estate could be run at £\. In St. Vincent

it costs about £4 an acre, and in Trinidad il appear- i

able to estimate that the cost should not exceed L'<

With a return of 8 tons per acre there was hope of

profit.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number deals with the

functions of calcium carbonate in the soil with special
reference to th< Tropics.

Exports from Dominica, 1914.

A statement of thef imports and exports of Dom-
inica in 1914 discloses thai the value of the lime pro-
ducts exported was £149,018, compared with £142,431
m 1913, and £96,673 in l!H2. An analysis of the first;

total given, shows il to be composed of the following
items: limes, green £43,237; limes, pickled, £572; lime

juice, raw, £25,753: lime juice concentrated, £68,7
lime juice cordial, £564, lime oil, distilled, £4,176; lime

oil, ecuelled, £5,962.

Oranges were also shipped valued al £518, and

orange oil £135, whilst the cacao exported was worth

£20,024 a falling off on the previous year's figures of

£4,735. Coco-nuts were valued at 1 1 ,7-">:> an inn.

of £746 over the previous year's export, whilst. Bay "il

was valued a1 £ 161.

A review of an interesting 1 k dealing with

useful tropical plants of the NaturalOrder Leguminosae,

appears on page I n">.

The feeding and mammal value of Indian corn

(with special reference to Antigua) receives attention

<.ii page Itiii.

Insect, Notes, which will be found mi pag< L70

leal with the difficulties of plant quarantine.

'I'll" linn articles In this issue deal with the

marketing of oranges and ground nuts, and the fermen-
!i ol cacao.

Most of ' he produce represented
returns went to the United Kingdom.

by the ah.

Treatment of Seeds for Planting.

The following practical sug
- have been

issued by the Jamaica Agricultural Society in regard
to the treatmer.1 of seeds for planting:

—
All corn (maize), ami especially Guinea corn

(Sorghum) seeds should be treated before planting to

prevent them being eaten by mice, rats, ants and birds.

When Guinea corn is planted without any safeguard
it is usually the case that ants attack it within a fi

hours et planting, eal out the germ, ami few of :h •

grains grow: then the seed is blamed.

There are two simple ways of treating these

grains. For Guinea corn we prefer to take a pudding
pan half full of wood-ashes; take enough kerosene i

damp this, hut m>t to make a thin paste. Soak the
Is tin- two or three hours in water, then put them

in the mixture and shake it through. The seeds _

coated and can then be planted: some then shake

through a sieve to get rid of the superfluous wood-ashes,
but. this is mit necessary.

The cirn (maize) can als. i he treated in this way
or by being coated with tar. Take coal tar. thin it

with kerosene if necessary, put the corn in a sieve <>\-

pudding pan with holes punched in it, then pour the
tar mi and lei it run through; or the corn can he put
in a bucket or kerosene tin, the tar poured on, the mi
shaken until all the com is treated, and the superfluous
tar can he poured oft'. The tar method is a mess\ one
hut very effective.

We have found it sufficient to soak the grain in

tar water which is made bj keeping water for some
weeks on tar, ami stirring occasionally: then draw off

enough of the water to soak the seed for three or four

hours in it.

Altogether the kerosene and wood-ashes method is

the cleanest and easiest.
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Agricultural Bank Legislation.

\i a meeting of thi Legislative Council,

St. Vincent, on December 22, 1914, the Administrator

moved for leave to introduce i Bill for 'An Ordinance
nend The Agricultural Credit Societies Ordi-

nance L913,

Since the principal Ordinance had been passed in

1913, His Honour informed bhe Council, nine societies

had been formed md the £500 set aside for the put
had been loaned out to them In addition to 'his one

or two private individuals had lent monej to the

Societies, and the Colonial Bank, as a resull of an

interview he had with the Chairman recently when in

London, had now also agreed I

> make loans bo them to

stent ol 61,000.

He had while on leave also taken advantage of the

opportunity to, consult with Sir James Douie who was

a recognized authority on the subject of Agricultural
Credit So and was now connected with the

movement in England and Ireland. Sir James Douie

had verj kindl) gone through our legislation in regard
to these Societies, and had made certain suggestions
for its improvement. These suggestions wore i'iiilnuli«'tl

in the Bill lii fore the Council.

The Colonial Bank had also put forward sugges-
tions for the amendment of the Ordinance and Rules,

and most of thi se had been adopted. The main effect

of these amendments was to pla :e the private lender in

the same position as the Government in regard to

safeguards, and to strengthen his position, and the

amendments should have thi i ffect of removing any

lingering doubts which private lenders might still

j i n ling the soundness of the investment,.

The motion was seconded by the Treasurer and leave

was granted.

] 69

A Cheap Form of Radium.

In discussing the possibilities before the applica-
tion ofradiumin Agriculture, in a recent article in this

journal, attention was called to the importance of the

initial cost of the radio-active material. 'No little

interest, therefore,' says the Colonial Jowrnal (April

1915) 'attaches to the discovery of two distinguished
I ch chemists that radium is present in coal, and

a substance has been prepared consisting of coal dust

in fine powder mixed with a solution of radio-phosforate
-of potash One mince of the radio-phosforate is

dissolved in three or four gallons of water and mixed
with I I '2 lb. of coal dust: it is claimed that the radio-

phosforate acts on the coal dust anil causes it to

amalgamate with the soil. The radio-phosforate is sold

at 2s 6d. per oz., or 'lignaite', the compound of the

radio-phosforate ami coal dust can he supplied. At
a time like this when it, is so important to grow
vegetables i|iiickly ami abundantly, the discovery mas-

be extreme!) beneficial, though whither it will I

expectations remains to be seen.'

In connexion with tin; above, an interesting paper
•on the industrial uses of radium appears in the

Journal of H' Royal Society of Arts for April Hi,

L915. This will be dealt with in the next issue of l he

Agricultural News.

Antigua Corn Granary.
\ copy "i^ a circular r© By Dr.Tei ipany,

Superintendent of Agi ird I slam

under direct ion ol His E icllencj he < lovernor, has

bei irei i hkl i he \

( rovernmenl '
I

i
, u ill be opem d for the handling

of maizi i Ma) 3, 1915, frapn
which date

n will be accepted for deliver) on the terms specified
in His Excellency's Proclamation of January 16 I

(see Agricultural News, Vol. XIV. No. 334, p. 53)

The follow LI lei s

will be accepted: i I i The -

iperati plan whereby
.i lirst payment of 2s. Qd. per bush I lied -rain

i- made t,, grower , to be foil ed i distribution of

bhe surplus profits ol the undertaking aftei paying all

expenses and deducting 25 per cent, as the profit of

the granary. (2) The purchase ot c for cash at the

rate of 3s. 6d. per bushel of -lulled grain. The

quantity which will be purchased in this way i-s

limited to 5,000 bushels, and in the first instance the

time during which this offer remains open terminates

on June M0 next. (3) The kiln/drying of com, for

which a charge n ding Qd; per bushel will be

made: the actual price charged foi] kiln-drying will be
decided on the results of working, and ma; be modified... o
from time to time as circumstances dictate.

Further it is insisted that corn for purchase by
the granary must be clean, sound and sun-dried, and
corn on the cob must have the husk removed; not less

than 100 lb. of corn on the cob or 80 lb. of shelled

grain will be purchased; corn on the cob for delivery
should for convenience be put up in bags weighing
KM) lb. each—bags to be returnable: corn sent to the

granary for drying must be packed in bags, in which
the kiln-dried grain will be returned; corn will not be
stored after drying for more than two days, and
intention to deliver corn at the granary should be
notified to the Manager two day- before delivery is

effected, and at the same time information furnished

as to the manner in which the corn is to be handled.

It is mentioned that arrangements are also being
made for the erection of a meal-making machine at the

granary, and in additionto the operations of kiln-drying,
it is anticipated that facilities will shortly exist for the
conversion of corn into corn meal, for persons so

desiring. Particulars concerning this are promised
shortly. The management of the granary is vested in

a Board appointed b) the Government, and, it is added,
the Government of Antigua reserves to itself the right,
of selling corn under the title of Antigua Granary,
Kiln-dried ( lorn',

Finally it is pointed out that kiln-dried coin

requires to be stored under proper conditions in order
to insure its keeping in good condition. Neglect ot

this precaution can onl) result in disappointment and
loss. It is Imped that abundant success will attend
this new departure in the Leeward Islands.
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INSECT NOTES.

THE DIFFICULTIES OF PLANT QUAR-
ANTINE.

Si .mi after the establishment of the Imperial Department

griculture, some sixteen or more years ago, the subject of

preventing as far as possible the introduction "t Insect pests
and plant diseases into these islands was taken up, and its

importance was repeatedly impressed upon the Governments
oi tin- several islands. For several years now laws have been

i] force in all the Windward and Leeward Islands and in

Barbados having tor their object a regular quarantine system
for imported plants. In the same period of time great
strides have been made in the United States and inmost
other countries of the world where attempt- are being made
to prevent the introduction oi new pests. These attempts
are being made along two lines. One, as in the West Indie-,

deals especially with pests of staple crops, having only general

regard to insects attacking minor crops and ornamental plant-:
while the other line of attempt ha- for its object the intercep-
tion and destruction of every pest of all crops and plants,

potential as well as actual.

The total prevention of the entrance of insect pests i-

a gigantic task. In California, where perhaps the quarantine

regulations are more comprehensive than elsewhere, practically

every avenue of entrance for insects is guarded, not only in

the case of arrivals from points beyond the continent such as

China, Japan, the Phillipines and the Hawaiian Islands, but

also from the adjoining States, and from Canada ami Mexico.

Inspectors employed for the purpose not only have the

right, but are required by law to .search freight and express

parcel-, and also pas-enger.-' baggage and hand baggage for

all plant material, infected material; and all fruits and other

plants, seeds and cutting- arriving from any port or place
from which the importation of plants is prohibited, are confis

rated and destroyed. This inspection does not, or did not.

extend to material forwarded through the post, and here l-

the weak link which may decide the strength of the chain

In a recent Dumber of the Monthly Bulletin of the State

Commission of Horticulture (Vol. Ill, No. 11. p. 465),
Mr. Frederick Maskew, who is in charge of the administration

ol l he plant quarantine law, publishes a short article entitled

'A Leak in Our Quarantine'. Here it is shown that in spite
of great progress and an increased Staff, there exists a great

dangei of serious pests of important crops being introduced

ih tile mails, which are immune from quarantine

inspection. It is stated that cotton is a very pr ising crop
for the State oi i alifornia with a wide area suitable for its

its, which at present is free from the pests of this

crop. It is hoped to 1 p 0U1 such important pests as the

boll weevil and the pink boll worm, but the danger of their

introduction is shown by the fact that cotton bolls and
i-ott i. seed have been sen; int.. the State from a district in

otton belt, and while the chance of these insect- being

introduced in that mannci i i.itlnra remote one, it is still

possible. The instance cited was that of a small parcel

containing a cotton boll and cotton .seed put up as a souvenii .

Insti notions for planting the cotton seed were included in the

iner.

Tin ly to .-how how simply the

work of experts and the expense and organization directed

coward prevention might be entirely brought to naught.
In the Lesser Antilles, the provision for preventing

introduction of new pests i- necessarily adapted to the

resources of these small communities Is is not
pi

>1< to

employ in each island a start' of trained entomologists,
Sufficient in number to make possible the careful inspection
of all freight, parcels, baggage and hand baggage, and it is

not desired to interfere with trade by imposing unnecessary
restrictions on the conditions of trade and travel.

It is hoped that the means employed will greatly reduce
the chances of new pests being introduced, and it is quite

pos-ible that they may answer the purpose as well as more
elaborate Bind more expensive methods. Each community will

of course lie specially interested in excluding the pests of its

principal crop. Thus in all the islands where cotton is

grown, the importation of cotton «vd from any point where
the cotton boll weevil is known or believed to occur is pro-
hibited except in small quantities tor experimental purpi
with government sanction.

This precaution would be useful also in the case of the

pink boll worm, which, probably a native of India, is now
a pest in Egypt and occurs or is likely to oc^ur in many other

plai es

In Barbados, cotton stainer* do not occur, and the desire

to prevent the introduction of these insects has resulted in

a law which provides that all cotton seed imported for the

extraction of oil shall be fumigated.
In all these islands a definite attempt is made to destroy

scale insects on imported nursery stock and ornamental

plants.
The froghopper and the giant moth borer of sugar-cane

are abo pests which have been made the subject of special

legislation in certain of the islands.

Dr. EL T. Fernald, in his address as President of the

American Association of Economic Entomologists, at the

annual meeting at Philadelphia in December last, said in the

course of his remarks 'modern transportation lias rendered easy
the introduction of the pests of other countries, and in spite
of all the laws, supervisory boards and inspection now
actively at work, some of these pests at least are sure to slip
in.' This statement together with that quoted in the last

number of the Agricultural News, from Bulletin Xo. 186 of

the U.S. Department of Agriculture, to the effect that a per-

fectly reliable method "t destroying insects present in imported
seeds is much needed, will serve to show that the difficulties

of preventing the introduction of pests on or in imported
plants are well recognized.

It is also recognized that the existing methods of fumi-

gation are far from perfect. The degree oi
efficiency attained

by fumigation depends on the nature of the material

fumigated, and the gas used for the purpose, as well as the
condition- under which the process i- carried out.

Plants which cany scale insect- on their leaves and bark

ma) be treated with a fair amount of success by fumigation
with hydrocyanic acid gas, but it is too much to hope that
this method will alw iys kill 100 per cent, of the scale insects

and their egg-, with one fumigation. Mealy bug- at the
roots of plants, -oil inhabiting grub-, and froghopper are all

likely tii escape the (nil consequence of the fumigation from
the protection the) jet from the soil. Cotton seed is fumi-

gated with
difficulty, as i- shown b) the report of the

Superintendent of Agriculture, Barbados, foi 1912 13, in which
it is stated that certain experiment- which were carried out

conclusively proved that sulphur dioxide was ineffective

beyond a depth of :i inches on either side of the tub.-,'

i.e., that tin- insecticide has the powei of penetration only to

a di
i

|n
cotton Seed il i- further stated

that hydrocyai ic acid gas proved to be even less satisfactory
in this connexion. Carbon bisulphide, on the other hand,

proved satisfactory, but this material is costly, and to a con-

siderable extent dangerous to use,



Vol. XIV. No. .ill. THE AGRICULTURAL NEWS 171

The difficulties of controlling the importation of plant

peats
is sufficiently illustrated by I ing. They may

arrive by many avenues, such as freight, parcels, ordinary

post,
and baggage of all sorts. I m by a start' of

trained entomologists is desirable, but this involves much

expense, which is out of proportion to the means of small

communities, and even the bi tion cannot be relied

upon to give absolutely perfect results, [fumigation also,

while the best treatment available, falls shorl oi perfection in

results. It is possible that fumigation in partial vacuum

(see Agricultural News for May 8) may increase the efficiency

bis treatment.

So far as is known, no new
|

ts have been introduced

into these islands since the
|

'l,i ni quarantine laws have been in

operation, except that leaf-blister mite ol cotton made its

appearance in Barbados in the early pari of 1912. This

may be considered as a fairly satisfactory state of affairs,

and as an indication that the presenl system, while not

perfect, is worth persisting inso long as it gives a maximum
of protection with a minimum of interference with the condi

tions of trade and travel.

British West [ndies, and for British Guiana and 5

America. British Guiana tranships and re-exports supplies
to Dutch Guiana and French Guiana, while Bat

re-exports considerable quantities oi , , the Wind
and Leeward Islands.

The fact that Trinidad, British Guiana and British
Honduras occupy geographical positions oi sue]

importance com rciaDy that they are distributing centres

for adjoining foreign countries, is of Importance to Ci

because by having first-class steamship communication with

these colonies it is quite probable that Canada may < :ure

a considerable share of the trade ol those foreign countries.

It is interesting to note that the people of the colonies

that joined in the < lanada West Indies preferential agrei tent,

spent on imported articles for home consumption the year

following the last census, about L.'7'.l") per head of population,
while Jamaica and the Bahamas, which have no joined in

the preferential agreement, spent about $17 -82 per head of

population.

CANADA-WEST INDIES PREFERENTIAL
TRADE AGREEMENT.

The Canada West India. Magazine for April 1915

publishes what purports to be a first report by Mr. Watson

Griffen on the Canada-West Indies preferential trade agrei

ment. One result of the contract made between the

Canadian Government and the Royal Mail Steam Packet

Company, has been that exporters of Canadian food products
and manufactured goods now have easy access to all the

colonies that joined the Canada West Indies preferential trade

agreement. As to the value of the trade between Canada

and the West Indies, the figures for 1912 are taken as more

representative of ordinary conditions in the British West
than those of 1 9 1 3, for the following reasons. The

191 2 was the last complete year before the preference

went into effect, and as the preference began in June L913,

only part of that year was under the preference, hence it is

_ irded as a suitable year for comparison: and the figures

for 1914, the first complete year under the preference, will

not be available for some months. Taking then the figures

for 191:.', it is shown that in that year the total imports of

merchandise of the colonies that are now giving Canada

a preference amounted to -
4

I 1,237,839, while the imports for

consumption in these colonies amounted to $30,365,063,
is the similar figures for the non-preference colonies

were $19,858,1 II and 816,013,109, respectively.

Prominence is given to the importance of Trinidad, in

d to which there is noted a remarkable difference between

the total imports of that Colony and the imports of merchan-

dise for home consumption, the latter being little more than

half of the total imports in 1912. An explanation of this

tnd in a statement made by Mr. E. EL McCarthy,

formerly Collector of Customs of Trinidad, which is quoted
in the report, and in which it is pointed nit, inter

that throughout the year trade is carried on by
innumerable small craft propelled by sails or

pi

some of which occupy months on the journey to Boli-

var. For the whole of tie of Venezuela,
Trinidad is inevitably the marl I where European and

American goods are bought, and cacao, coffee, cattle, maize

and vegetables are sold. Considerable quantities of goods
are also transhipped at Trinidad lor other islands of the

THE CULTIVATION OP ONIONS.
The following are the conclusions drawn from

six years' experiments with onions in Illinois, dealing
particularly with the question of thinning and gro
from sets. The information is taken from Bulletin

No. 175 of the University of Illinois Agricultural Ex-

periment Station:—
thinning. The chief objection to thinning onions is

the expense. On the other hand, if onions are not thinned,
there is likely to be a large percentage of undersized bulbs,
and even those that are of marketable size (that

is, more than

IJ inches in diameter) are likely to be much smaller than
those that have been thinned. The tendency of the market
at the present time is to give preference to large-sized onions,
so that although the accepted minimum standard size for

market onions is 1\ inches in diameter, unless most of the

onions in a given lot are considerably above the minimum it

is difficult to sell them on some markets, even at a reduced

price. Therefore if onions are to lie grown without thinning,

great care must be taken in sowing the seed to secure a "inn

and uniform stand. This involves testing the seed for

germinative power, and adjusting the seed drill with extreme

precision.
growing onions krom sets, tin the whole, it appears

that although the cos' of growing onions from sets is con-

siderably greater than growing the crop from seed, these' are

more certain than the seed to produce a paying crop, especially
under unfavourable weather conditions; the crop is likely
to be larger; it ripens earlier, and can usually be disposed >f

promptly at harvest time. The chief objection to the

growing of onions from sets is the enormous amount of

labour involved in planting them. However, this is usually
offset by the saving of expense in weeding, thinning,
and tillage. The excess cost of sets over seed, md
the increased labour of harvesting the larger crop from the

sets are usually more than balanced bj the great.

the crop: thus, undei present conditions, the growing >f

onions from sets for local market in Qlinois towns ippears
to offer greater ipportuuity lor large profits from small treas

than growing onions from seed. The growing of ripe onions

from sets may well form part of a general market-gardening
business, provided the quantity -low miu a. given locality
does not exceed the capacity ol the available markets.
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GLEANINGS.

\.r. -I I issue of the Aim igua •
s
</», it has

been decided to hold in thai Colony ;i maize show. The
exhibition will : al the Botanic Station.

The first of the Nigerian Entomological Bulletins has

been received, dealing with the general control of pests. This

pamphlet is i ion to No. I of the Mycologica! Serii

already noted in this journal.

An interesting note on the strength of rubber appears in

the India Rubber Journaliox April 3, L915. It h;i>. been

shown in America thai rubber will stand a greater pressure
than the bighesl grade of steel. Steel pistons with rubber

washers were subjected to high pressure and the steel softened,

merging into the pores.

A reference t" the cultivation "I' limes in Sierra Leone

appears in the African Mail for April 2, 1915. This crop

grows very well mi both the Iaterite and alluvial soilsof that

Colony, ami it is hoped that in the future an export trade

may lie developed in limes, which appear to grow as well in

Sierra Leone as in the West Indies.

In the Chamber of Commerct Journal for April 1915,
reference is mule to the Philippine plant known as Blumea

t/ahamifera, which produces camphor. This plant is ashurb
anil is one of the most common weeds in the Philippines.
It grows to from 5 to 8 feet high and has, it is said, been

used for a long time for medicinal purposes in China.

The trade of the Cayman Islands (Dependencies of

Jamaica) receives lengthy consideration in the Financier and
Jiullionist for April 10, 1915. Special reference is made to

the turtle industry, and it is said that contracts have been

made bj the representative of a company that contemplates

establishing a turtle canning factory in Grand Cayman.

An article entitled 'Manuring Experiments on Castleton

Estate' appears in the Agricultural Bulletin
i>J

the Federated

Malay States, Vol III. No. 3, and although the name of the

tires experimented on is not given, it may be assu .1 that

they are Elevea. There ull bovt that none of the various

treatments which included lime had any noticeable influ

cue,- on the ->'<•: tl oi I he tree-.

A i, -view appears in the Bulletin 0) the Imp
Jnstitutt (October-Decembei 1914) of a recent work entitled

'The ford Survey of the British Empire'. In this 1 k

t Jii' e chapti devoted t..

British Guia I i phj .

population and 3ir I laniel Morris i

. h iih geology, el:

tion.

A note on coco-nuts/in the Journal of the Jama

Agricultural Society (March 1915) provides the inforr

that tin Soeietj has i nuts from a plantal
the Pacific side of Central America which are said to be

rapid growers, and it is thought that this is quite likely since

i in! mi the journey.
These nuts are \ erj round, and on opening them the hi

y thin, and the nut- inside them practically

spherical

In his article on Trinidad birds in the Bulletin of th

Departm nt o1 A riculture <t Ti i Tobago, May
1914, \li P. I.. Gupp3 states that there are 300 species to

mil in that Colony. Of land birds alone Trinidad does

not possess more than 190species. Migratory and aquatic
birds supply the balance. With a few notable exceptions,
birds do not play an important pari in keeping down insect

pests in Trinidad. Theexceptii
'

beginning
of the article. Some of the woodpeckers appear to be

especiallj useful.

The resources anil agricultun oi South Australia are

very adequate!] described in the Handl I issued by the

Intelligence and Tourists Bureau al Adelaide. The illus

trations, which are numerous and diverse, give an excellenl

idea of the country and its possibilities, and although the

conditions are not tropical, the publication will be interesting

reading to those who have a knowledge of agriculture of

any kind. One interesting fact noted is that loans are

granted to agriculturists for the purchase of wire netting to

be erected as a protection of crop- against rabbits, wild dogs,
and other vermin. This loan system has proved highly

satisfactory .

In Nature for March 25, 191"), an article i.-- reviewed

dealing with observations made mi the relation between soil

moisture and plant associations in America. The term

'growth water' is introduced by the author of the article for

the percentage of soil moisture in excess of that found by

experiment to be present in the soil when wilting occurs in

plants; and it has been found that the differences in the ratio

between evaporation and growth-water in the series of plant
communities investigated are sufficient to be regarded as

efficient factors in bringing about the succession of gradual

changes from the scant) drought vegetation of the open sand

to the moisture loving broad-leaved forest, which forms the

climax of the series.

An interesting study of the inheritance of fertility is

noted in Naturt for April 8, 1915. At the (Jniversitj ol

Illinois two distinct
sj

Lea of animals have been crossed, tin

wild Brazilian cavy (Cavia rufesens) with the sharplj
distincl enmiin.ii domestic guinea-pig (C. porcellus) I

this experiment between & rufesens males and C. pon
females gave completely sterile male and femali

hybrids. Bj mating the female hybrids with C. port

male-, quarter-wild hybrids were obtained, again sterile

males and fei I ile females; but by repi I
i rosses ol

female hybrids to C. porcellu* male-, individuals wit!

increasing fertility were obtainei Fertility seemed to ad

pies character; for the n . .1 when
would expect if a number of d iminanl factors foi

sterility wei
I,

the i limination ol whirl, woul
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STUDENTS' CORNER.

NOTES ON EDUCATION IN DEMERARA
AND ABROAD.

The contents of an important Combined Court paper is

reviewed in tin- Demerara Daily < hronicle (March 5, 1!H">).

Id t lii ~. it i- notified that the post of Si ience Lecturer in the

Department of Science and Agriculture is to be ibolished and

that of Assistant Mastei at Queei College It

mderst 1 thai tins Assistant Master will be in charge if

the science teaching at the I i nd it has been suggested
that the si nd Assistant Analyst of the Department of

Agriculture should be appointei
>

i nev post mown as

Scientific Assistant. The duties ol this office are to include

the editing of the Journal of th< Board of Agriculture and

the demonstrati i chemistry at Queen's Collef
The changes referred to are the result of the necessity

to curtail expenditure, but it is wi-
I

I by the

Director ol S nee i nd \_i rted by the

Principal of Queen's College that scientific and agricultural
it on should not i" 1 allowed to suffer. [nd 1 the

posal is made that the Scholarship in Classics should be

iped and only Science and Mathematics continued. This

tion is based upon the circumstance that all thi

cannot be continued, and the add onal fact that Science and

Mathematics are the more importanl from the point of view

of th' oenl "l the ( olonj .

Tin- above is interesting as an indication of the attitude

of public opinion in a large colon) towards science.

Turning to recent news i cerning less advanced

iltura] education, the student may be interested

[earn "i the success obtained in North America regard-

school garden clubs. We have referred from time

to time to the corn and pig clubs in the United

States, but tin' Agricultv/ral GazetU of Canada for March

1915 describesa children's garden club oganized to teach agri-

cultural co-operation. This club is organized "ii the same

as the Farmers' Clubs. Y>r\ successful work has been

pecially inpoultrj raising. The children are taught to

help one another, and shown the advan .veil balanced

irrowing and lending. It is a mistake to con-

hi the habit of borrowing, pr ivided the motive is a good
id rovided the borrower is in a position to make

sn equivalent return for the benefits received.

Much]" i been made with rural i in

cent years. The I ition of that

usl issued a pamphlet in which the teaching

of nal id gardening at the Enaresborough Rural

[arj School is described. \ four-years' course is

uleil. The first two years' worlt consists in the -tudy
of elementary botany; in the third ye i the soil comes um

consideration, and a careful i ion is made of the soil

and subsoil of the scl 1 garden In the third and fourth

nomic plants are stud nt I

'

done in entomologj and mycology. Throughout the

course excursions are made at intervals. In addition to the

ordi ire study' walks, visits are paii ms and

lens and the senior boys attend plough ii ind

b i dtural shows.

It will serve a useful pu i Wes\ Indian student

considers these matters in relation to his lo litions of

study. ary thing ilize the importan

igricultural edu and eep I hat

ire doing. Much succes ha d educational

efforts in the West Indie-, ence of this being not

so much one can point to individual instances, but

1 ause then a meral underst tnding< I

3. For exam] dealing i
i nches

of agricultural science are better undersl I

ago.

REPORT ON THE EXPERIMENT STATION,
TOKTOLA, FOR THE QUARTER ENDED MARGE
W15.

Although the gardening work wa ously led by
the limited rainfall, a considerabli im i nt of nut

was done during the early part of the period, and consisted

principally in the distribution of coco nt t and onion plants.

ding to the writer of the Report (Mr. G. A. G
Acting Curator) the laying out, planting ami cleari ig

onion plots recei n during the qu I

the earlj planted onions have given good results,
late planted succumbed 'luring the dry weather,

have been made during the season to organize an
Association and it is satisfactory to be able to state that

co-operative business between the peasantry and the Station

has already been initiated. During the quarter, 24

of onion- were shipped some of which were n I

ieasantry. The co-operative side of the agi I

work in the Presidi ! ced by a visit, from
Dr. Tempany, who in the course of Ins inspection laid ti

upon the value of
:o-ope ationin the production of onio I

Indian corn.

Some interesting information is included in the report
with regard to cotton. It is satisfactory to learn that all the

old cotton plants were destroyed during the quarter. The
selected cotton plots,

. a lyi tabli hed in Tortola, have

given excellent returns in spite of bad weather conditions,
some of the strains yielding over 1,000 I

The object in view is to produce sufficient sel I

under government control in order to render un i

sarythe importation of diverse kinds of seed forplanting
other islands. The Cotton factory contiuned to

itton during the quarter, but the growers have suffered

to some extent through boll dropping, and felt some anxiety
ling market c litions in England which, hovs

he writing of the report, has been dispelled!
of the changed conditions resulting from the

I mers'
i if a minimum price.

Much satisfaction is expressed with regard to the coco-
nut demonstration plots. The plants have withstood the dry
months remarkably well, and in plot I the trees, which are

nly a littli i ear old, have in many cases reached
-lit of over 8 fej

The trees havi i ntion in regard to : l:

men! of scale insects and have been manured, and i

have been planted.
Brief reference is made to limes and hay trees: the

former, which are receiving manurial treatments,

Ming interesting results; the Ian ,, a king slow

growth, but more could not be expected in view of the rery

dry weather conditions that were experienced.
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FUNGUS NOTES.

PRELIMINARY NOTE ON A DISEASE OF
CARICA PAPAYA.

Opportunities have recently occurred oi exami

specimens exhibiting whal appears to be well-mat

disease of the papa\i tree.

The writer has seen from time to time in Barbados

instances of a localised stem rol oi the papain A widei

depression or shrinkage is produced; the wound becomes

infested with bacteria and with 9; and beetl larvae, and

usually leads to the falling over of the top.
A young tree which recently b eased in the

garden of the Commissioner of Agriculture afforded an

example of a fairlj advanced stage oi what ••
i ired t" be

the same affeci

In a
regi

i i he stem sil nated at about three qu irters

ol its total height above the ground, just at the base of its

green portion, there occurred a browning oi the tissues,

accompanied t-y
a very distinct shrinkage in the circum-

ference of some 6 "i' 8 inches of it. length. The

leaves showed signs of failing, and had extensive d

ami browned areas. A fully grown but unripened fruit

had a diseased area on one side. The small, closely

grouped pustules of a fungus were found abundantly in

connexion with each of these lesions. On the leaves the

pustules were surrounded by black bristles, and were those of

a typical Colletotrichum, on the stent and fruit the bristles

were absent. The spores were identical in form and origin
in all three situations. Typical examples measured L6-17"5

by tT-4"8 microns. The absence in particular circumstances

of the characteristic bristles is familiar amongst species of

Colletotrichum, and does not reduce the probability of the

identity of the form found on the stem and fruit with that on

the leaves.

In Angust 191 I Mr. W. Kobson, Curator of the Botanic

Station, Montserrat, forwarded for examination specimens of

diseased papaw fruits and stems, reporting that the disease

had been noticed on papaws in Montserrat for a considerable

time, but was particularly prevalent at the time of writing
in the neighbourhood of Plymouth. He went on to say that

the disease appears to commence on the fruit as a water-

soaked area which after a time becomes sunken and later

blackens: ultimately the fruit rots altogether. The disease

on the stems also commences as a water-soaked area. In

some cases the stem is entirely girdled and the top breaks

other rases recover to a great extent.

The stem material sent was not in good C lition, being
old; the only fungus detected was a species of Phoma.

Ala -"i t, consisting oi several examples of early

water-soaked Lesions, some only just beginning, showed

throughout a fungus apparently identical with that on tic

Barbados specimens. Satisfactory material of the fruit

disease has not yef be iceived from Montserrat.

I'm : nil- of a Coll i a, which is prob i ime

,
have I ob erved to be common on the petioles oi

the old and dying leaves "t healthy trees. Tests of the

sitism of the fungus and of the identity of the

two forms are projected.
w.\.

DISEASES OF CASSAVA IN TRINIDAD.
Am. mgst a eollei i printed in the

' it of Agriculture. Trinii

1915, occurs an account of the fungous diseases of that plant

bj Mr. .1. B. l;

Tlie author states that in Trinidad cassava has been

remarkably free from such troubles, presumably because
the plant has been grown onlj in a discontinuous fashion.

The adoption oi cassava as a regulai crop owing to the

demand from the three factories now at work in the island

will doubtless give greater opportunities for disi a-es to assert

Ives.

The only diseases mentioned as occurring in Trinidad

two leaf spot affections. < >ne of these, in which the spots
are onlj ,'.

to inch in diameter, white in colour, and
surrounded by a brown or purple border, does little damage.
The other, which produces brown -pots [

to |-inch in

diameter, often -.. numerous that they coalesce, may destroy
a considerable area of leaf, and causes many leaves to fall

prematurely. A spraying experiment is being carried out in

order to ascertain the amount of economic loss, if any, pre-
ventible by this means.

Reference is made to diseases occurring on cassava in

other parts of the Tropics. These include leaf . to-

Gercospora spp., hat and stem diseases due to Gloeosporii

manihotii, and a stein disease due to Bacillui manihotus.
To this it may he added that in the Lesser Antilles

cassava is liable to he attacked an. I killed by the Rosellinia

ro,,t disease of cacao when planted as a cover crop on areas

from which the trees have died from this cause, and that

a Gloeosporium die hack and a bacterial leaf disease occur in

Barbados.

ROOT DISEASES IN MALAYA.
Two root diseases of Hevea in the Malay States are the

subject of article^ by Mr. F. T. Brooks in the Agricultural'

Bulletin, Vol. Ill, Nbs. 2 and 3.

The disease caused by Sphaerostilbe repens is of interest

in the West Indies because of the attribution of the red rout

disease of limes in Dominica to a member of the same genus.
The disease as it occurs in Ceylon has been already des-

cribed by Mr. T. Fetch.

The progress of the disease is .slow. Its effects are seen

above ground in the thinning of the foliage and the gradual
dying hack of the branches. There is n,, external mycelium,
hut characteristic Hat strands occur between the bark and
the wood of the roots. They arc about | inch across and
vary from grey to dark-brown or black. The finer mycelium
permeates all puts of the bark and wood of the affected

Organs. The disease progresses from the lateral roots to the

collar, and may ascend some distance up the trunk. Fine
trees fifteen to twenty years "Id an- affected, as well as

younger specimens. The distribution is usually a scattered

The fungus exists as a saprophyl i dead material,
hut in the disease, 1 trees it is found advancing into

living
tissues and th ng as a parasite. The means and

'

DiptS to infect

v. ith pure cull lul.

The Usual t. a dealing with root diseases are

amended.
The se,-., tl ,

I ,j .,,..., j , :
. , not been previously recorded in

Malaya, and tl ivefungushas r»< itified "ith

certainty. It is similar to, an. I

possibly identical with,
/'.//dim i '.onata, which, as in the case of the fungus men
tioned above, has i 'etch as gi

of ] levea and other plan's n (

Jeylon.
The collar i- the part of the tree principally affected.

'The frnit-bod like in form, greyish brown in
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colour, except at the growing i hi I reenish, and

ire marked by an irregular and obscurely zoned surface.

i the fruit-bodj i irittle when mature. The

plate-like fructification is several inches across when fully

developed, and the shape is irregular. It grows cl

o the diseased collai I the tree oi i

|

d

lateral i
i

young plants have been killed by inoculation of the

roots with the fungus from pure cultures.

Kv iffected tissues may be successful in dea

with earlj stages of the disease; for advanced cases there is

no hope ol cup The fungu chii h affects the older trees,

ind some. ;

speci ns fourteen to sixteen yeai
killed by it.

[n the middle of the month Pimento 1\d. per
lit., being also a si At the close of the

lanufacturing St. Vincenl arro from
2s. \d to '_'- '. /.. and a I al Is. \d. per lb.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

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

ing report od the L I Irug and spice markets for

the month ut March:—
In reviewing the trade of the month ol March we have

to take into consideration the transactions of five weeks, as

compared with those "i the usual four weeks, the first drug
auction having been held on the tth of the month and the

last on the 31 st.

At the beginning of March there wa* a .slight decline in

the activity that prevailed in Feburary, but nevertheless a fair

amount of business was transacted as the month advanced,
but with .i decided upward tendency in values, as for instance

in ginger, West Indian lime oil, Pimento, and some others.

The more noticeable advances have been, of course, in

the synthetic productions hitherto furnished by Germany,
but which are now becoming scarce or are not yet fully

supplied from other sources. The following are some details

affecting West Indian products:
—

GINGER.

At the first spice auction on the 3rd of the month, ginger
was in very lair demand; brown rough wormy Calicut was

bought in at -'is., rough washed Cochin at 27s.„and wormy at

25s. per cwt. The quotations for Jamaica privately were
I8« to 46s. for common to medium, and 50s. to 55s. for good.
Toward- the end of the month the quotations advanced to

55s. to 60*. for good and I "is. i" 50s. for common to

medium; Cochin was quoted at from 26*. to 27s., new

crops fetching 28s. and Calient 27s. Quite at the end
if the month the rates advanced to 53s. to 55s. for common
to small Jamaica, and 60s. to 65s. for good, while good
washed Cochin was quoted at 28s. to 28s. 6rf.

M l\ll;..s \M, MACE.

Of nutmegs and mace therein- been very little d<

during the month. At auction on the 3rd, 166 eases of

limed Java nutmegs were gold and 2t packages of West

Indian, all at stead] rates; at the same auction 6 packages of

West I in lii I and sold at Is. 8tf.

per fb. for reddish, being Id. per tt>. advanceon previous rates

\i auction on the 18th - ilia was i pply
ami fair demand; of hama
which were disposed oi at Is. lid. to 2s. per lb. for slightly

to good fibrou . md I s. lOd. foi i

of Lima-Jamaica brought forward 12 were sold at Is. Sd.

per ft., and for 9 bales-out of L 3 offered of native J

a few b lies realized Is. per lb. ist 1 \d. per lb.

CITRIC Min, LIME JUICE, LIME OIL, C \--l \

FISTULA, \M' KOL \.

The month coi d with ;

' demand for citric

acid at 2s. 6rf. per lb., a price that was full;, n

the end. Lime juice has been ractically, in the.

early part of the month none was to be had. At auction

on the 17th, 4 puncheons were offered and •'! sold at 2s. Id.

pei- gallon fur fair pulpy. It was reported od Jamaica
was worth 3s. per gallon and Dominica 2s. 95. Lime ..il

has been both scarce and dear, 3s. pet tt». being asked for

Wist Indian distilled, and 6s. 6d. for hand
pi I

At the drug auction on the 18th, 20 package oi

Cassia Fistula pods were offered and only 5 sold at 27s. 6d.

per cwt. for lean pods At the same , »es of kola
nuts were brought forward and 5 sold at

.'!]</. to 3Jd per tt>.

Self-burning Limestone in Syria.— In the
district of Hauran, a volcanic district of Syria, south of

Damascus, east of the Upper Jordan, a curious stone is found
which might be described as a 'self burning limestone'. At
this place the rock lies in a stratum between ordinary lime-

Stone; it. is of a greyish-black colour, and when freshly broken
it lias an odour of petroleum. The quarrying, according to

the American Deputy-Consul at Jerusalem, who has lately
ii -i t ed the district, is easily done with primitive picks and
other tools, as the rock is quite soft and full of seams. The
stone is broken into .small pieces with hammers and piled

tp against the bank of rock. A wall of the same material

about 2 feet high is roughly laid up round the pile on three

sides, making a pile of small stones s to 10 feet long, and

nearly as wide, and 2 feet at the front, rising to nearl]
three times that height at the back where it lies against the

bank. In building the wall around the pile small holes are

left in which to start the tile.

When the kiln is ready to burn, a few small bunches of

straw are placed in the holes mentioned, lit with a flint and
steel, and in a short tune the whole pile has ignited. The men
then begin working on anew kiln while the other burns and
''•"Is. Alter about twelve hours of burning the stone h

onverted into lime, except the stones in the wall and
the very top layer, which are onlj about half burned. When
eool the lime is air-slaked and sifted to remove any pieces
not thoroughly burned, which are thrown into a new pile to

be fired again. The lime is white and said to make a very
strong plast i iiperior to the ordinary lime burned with

brush, but sells at a much lower figure be< LVJ ol the low
cost of production. (Journal oj the Royal Society ol Arts,

February 26, 1915.)
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MARKET REPORTS.

London.—The West India Committee Circular,

pril 6, 1915.

ABBO'n root -!•'. i" -V.-. rt -

Batata—Sheet, -' •-'; block, 1, 11; per ft.

Beeswax No quotations.
Cacao—Trinidad, 98/- pei cwt.; Gren 96/6;

Jamaica, no quotations.
Coeeih*—Jamaica, no quotations.
Copra—West Indian, £26 L0«. per ton.

Cotton—Fully Fine no quotations; Floridas, no quota-
tions; West Indian Sea Island, 15«l. t.. is,/.

Fruit—No quotations.
Fistic—No qui stations.

Ginger—Quiet.
Jam i kss No quotations.
Hon :'\ No quotations.
Lime Juice rRaw, no quotations; concentrated, t"-'l

of limes (hand-pressed), no quol
Logwood—No quotations
Mace— 1 W. to U/lld.
Nutmegs—4]d. to 5§d.
PlMBNTO— Quiet.
Rubber—Para, fine hard, 2/5J; tine soft, 2/3$; Castilloa,

1/7 to 2

1 1 \; —Jamaica, ''• to 4

New York.— -Mes<r<. Gillespie Hkos., A- Co., .May 1,

191."..

Cac\<> Caraca L6$c. i" J7e.; Grenada, 17c. to J.

Trinidad, 17fc. to 17e.; Jamaica, 15ic. to l(ie.

Coco-nuts—Jamaica $25*00 to $26*00; Trinidad, selects,

$26*00 to 827*00; cull.. $15*00>o $1600.
Coffee—Jamaica. s|.-. to S\c. per ft.

Ginger- 9|c. t.. Jiv. per ft.

Goat Skins 13c.; Antigua and Barbados, 41c. to

43c.; St. Thomas and St. Kut . 38c. to 41c. per ft.

(,.
i

i Fruit—Jamaica, $1 -50 to -^-_*< > •

Limi - |7 50 to $8-00.
Mace—48c. to 55c. per ft.

Nl TMEGS 1 Ic. I" I2c.

Oranges Jamaica, $1*50 to *1 '75.

Pimen rii :ijc. per ft.

Sugar- •>
l*83c.; Muscovados, 89\ 4*20c.;

Molasses, 89 , 4*06c., all duty paid.

Trinidad.— Messrs. Gordon, Grant & Co May LI

191

Cai w Venezuelan, do quotations; Trinid i, $19*92 t<

16.

Coco irrOi 75c. per [mpi
Cof: bj \ . at zuelan, I Lc. per ft

Copra—$4*00 to $4*25 per 100 II..

Dnv $7*60
On* $4*00 per]

Barbados—M< "i< T. s. Garraway 4 Co., M

15.

Arrowj -' 00 I $4 50 ii LOO ft.

Cai io $13 00 to $1 1*31 per loo ft.

C •• - $1600.
Bay- $1*90 per 100 ft.

Manures Ni soda, iuot; i Cacao manure,
00; Sulphateof ammonia $82*00 pel

Molasses No quo
( )m,in- $5 67 per 190 ill.

Peas, Split—Iso quotations; Canai i i

Poi i roi - Nova Scotia, $2*75 per Hii> ft.

Rice -Ballam, $6*00 to $6*10 per 190 ft.
; Patna, no quota-

i ins; Rangoon, no quota! inns.

Sugar—American granulated, no qui tal

British Guiana.—Messrs. Wieting .^ Richter, May

1, 1915; Messrs. Sandbach, Parker A- Co.,

April 30, 1915.

P 5plh -

Potatoes English $2*26 -
i mi ft

Hi. i Fellow, $600 to $6*25; White, $7'
Sugar— American crushed, no quota

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOB THE WEST [NDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume I. No. 1. Out of print. Nos. 2, 3, and I, i iginal paper covet a ued, price 1«. each. Posl free, Is. 2d.}
Volumes II. III. IV, V, VI, \ II, \ 111, IX, \, XI, Ml ami Mil: Price 2s. each; Posl free 2s. 8d., wh plete.

(Ill, l
1

l\
. 3 and V. 2 an. I 3 are out of print.)

Volume XIV, Nos. I, 2, 3 and I. No. •" Contaiming Papers on \ Veterinary Survey "I the Windward ami

Leeward islands, by I'. 'I'- Saunders, M.K.C.V.S.; Epizootic Lymphangitis, by 1'. T. Saunders,

M.R.C.V.S.; A .a nhural Education ami li- Adaptation to the Need of the Student, bj Dr. Francis W
C.M.G.; The Budding of Cacao, bj Joseph Jones; The Analysis of Citrate of Lime and Cone i

Lime Juice; Specific Gravities of ('am' Sugar Solutions al 30°C. (Douglas); Eleporl i

Prevalence ol some Pests ami Diseases in the Wesl Indies during I'M.;.

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

adapted to Wesl Indian conditions. They contain, amongsl other subjects, summaries "!' the results of the experiment work
on sugar-cane and manures, the full official reports of which hav< ly a limited circulation. The number issued up to 'he

present time is seventy-five. Those mentioned in tin- following li-i are still available; tin- rest are oul of print.
I

I l NEB M..

(7) and (22) Scale [nsects of the Lesser Antilles, Part I, price

Sugab Industry.
Seedling and other Canes al Barbados

in 1900, No. ::, price 2d.\ in L901, X". 13; in L902.

No. L9; in ran::. No. 26; in 1904. No. 32; price 4./. each.

Seedling Canes and Mammal Experiments al Barbados,
in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 4!>:

in 1906 8, No. 59; in 1907-9, No. 62, No. 66, price 6d. each.

Seedling and other Canes in the Leeward Islands,
in L900-1, No. L2; in 1901-2, No. 20; in 1902-3, No. 27;

price 2d. each; in L903-4, No. 33; in L904-5, No. 39; in

1905-6, No. 46; in L906-7, No. 50; in 1907-8, No. 56;

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

price 6rf. each.

Maiiurial Experiments with Sugai cane in the Leeward Islands,

in 1902-3, No. 30; in L903-4, 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, price U. each.

4i/, ; Part II., price 4rf.

(17) General Treatmenl of Fungoid Pests. Price 4d.

(43) Cotton Seed and Cotton-cake-meal on Wesl Indian P
tions. Price [id.

(54) Fungus Diseases of Cacao and Sanitation of
i Orchards. Price 4>(.

(60) Cotton Gins, How to Erect and Work Them. Price 4d.
1.

1 i The Grafting of Cacao. Price 4./.

(65) Hints for School Gardens, Fourth Edition.

(69) Hints to Settlers in St. Lucia. Price ' >/.

(7(1) Coco-nut Cultivation in the West Indies. Price tirf.

(71) Insect Pests of the Lesser Antilles. Price Is. 3d.

(72) Lime Cultivation in the West Indies. Price 9d.

(7-"') Root Iiorcrs ami other (J nil is ill West Indian Soils.

Price i'"/

(74) Cotton Cultivation in the West Indies. Price 9<£.

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

Price, 6rf.

(76) Indian Corn. Price 4*/.

(77) Erysipelas and Hoose. Price 2d.

The above will be supplied post free for an additional charge of H. for the pamphlets marked Id.; Id. tor those

marked Id. and for Nos. 73 ami 75; 1£& for Nos. 10, 44, 49,59, 62^63, 67,69 and 74. Postage tor No. 71, \<i.

and for No. 72, id.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence ami from progress .\nd

•ther reports; and, in fact, any information indicating what is going on in each colony and the progress made in

Agricultural matters throughout tic West Indies.

The '

Agricultural News '

is printed in time to he distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 'Id. The subscription price, including postage,
2s. 2d. per halt year, or Is. Id. per am mm. Volumes I V to XII complete, with title page and index, as issued —I 'rice I j,

ree, •">,<. S numbers of the early volumes are out of print and therefore these volumes can no longer he supplied
complete. The scale of charges for Adveetisements may be obtained on application to tint Agents. A applications for

opies are to be addressed to the Agents, not to the Department.

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

London: Messrs. Duxatj & Co., '17. Soho Square, W
West Imh\ Committee, 15, Seething Lane.

'Barbados: Advocate Co. Ltd., Broad Street, Bridgetown
Jamaica: The Educational Suppli Company, l<i, K

Street, Kingston.
British Guiana: The i > aii.v Chronh le' <

>FFICE, <

(eorgetOM li.

Trinidad: Messrs. Muir-Marshall & Co., Port of-Spain.

Tobago: Mr. C. L. Plagemann, Scarborough.
i la: I.ku is VV. ( 'ia m i \s.

Grenada: Messrs. Thos. Lawlor & Co., St. George.
St. Vim; nt: Mr. J. I). BoNADIE, •Times' Office.

St. Lucia: Mr. II. W. STiles, Botanic Station.

Dominica: Mr. J. 1!. H. Bridge-water, Rosi

Montserrat: Mr. W. Robson, Botanic Station.

Antigua: Mr. S. I). M ua\i:, St. John's.

St Kitts:TB.E Bible ind Boob Si pply. Agency, Bassi

Nevis: Messrs. Howki.l. Bros., Charlestown,
'I King Street, West, Toronto.
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THE BEST MANURES FOR COLONIAL USE
A3RJE

Dissolved Peruvian GuanO—For Sugar-cane and general. use

Special Sugar-cane Manure

Special Cocoa Manure

Special Cotton Manure

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

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

APPLY To LOCAL AGENTS OR DIRECT TO:—

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

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

Barbados Ag>ents: James A. Lynch & Co., Ltd., Bridgetown.

COTTON CULTIVATION IN THE
WEST INDIES.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

Tills
illustrated booklet, published as No. 7 1 ol the Pamphlet Series of the Imperial Department "l Agriculture, gives

a simple but comprehensive account "I all matters pertaining to the successful production of Sea 1-1 1 cotton in the

West Indian islands. The publication constitutes an entirely new and up to date edit inn of the A B (J of Cotton Cultivation

published by the hep rtment in the earlj stage of the industry, and embraces all the new developments thai have since

been the outcome of practical experience and experiment.

NATURE says; 'This comprehensive account of Sen [sin
'

cotton in the West Indies. . . . forms a \rerj trust-

worthy guide to those concerned in the . . . industry. . . the pamphlet is very well illustrated; the general informa-
tion has been select ed with great care, and the compilers are to be congratulated on the preparation of so useful a manual.'

THE KEW BULLETIN observes: 'The information contained in the work has evidently been selected with great
care. . . and should certainlj be consulted not alone bj West Indian planters but by those interested in the subject in other

cotton-producing it

THE FLEX!) states 'An admirable little booklet which might be widely imitated bj othei parts of the tropical

Kiiipn ixds not only cotton but other products.'

Favourable notices have also appeared in the India Rubbe) WorldaxvA Tin Boai d of Tradi Join •

COTTON CULTIVATION IN THE WEST INDIES, pp. 118, Figs. 35. Price 9tf. Post tree, lid

From all Agents for the Department's Publications.

Printed at Office of Agricultural Reporter, i High Street, Bridgetown, Barbados
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R.M.S.P. REGULAR SERVICES
FROM THE

WEST INDIES
TO

Panama Canal, Canada & The United Kingdom.
PORTS OF CALL FROM BARBADOS,

Trinidad (for West India Islands and Demerara), Puerto

Colombia, Cartagena, Colon (for Panama Canal and Pacific

Ports), St. Vincent, St. Lucia, Dominica, Montserrat,

Antigua, St. Kitts, Bermuda to St. John (N.B.).

ALSO KKOM L1VEHPOOL, To

Brazil, Uruguay and Argentina,
i

Via Spain, Portugal, Madeira & St. Vincent.

KKOM LONDON To

Morocco, Canary Islands, Madeira. 1

THE ROYAL MAIL STEAM PACKET COMPANY
Head Office : 18, Moorg-ate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid,
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Christy & Norris,
Chelmsford, England

Specialize in Machinery

for:—

GRINDING & SIFTING:

MAIZE, COTTON SEED, BONES,
SPICES, SALT, ETC.

Write for Catalogue, and
DISINTEGRATOR, send sample of material you
(346) wish to grind.

TO BE /SSI TED SHORTLY.

WEST INDIAN BULLETIN.
Vol. XV, No. 1. (Index number).

Containing papers on: The Development of Agriculture

(Mr. A. D. Hull's Addresses tn tin' British Association for tin-

Advancement of Science); Agricultural Industries of

Montserrat, by Francis Watts, C.M.G., D.Sc; Report on the

Island of Redonda, by Dr. II. A. Tempany; Note on the

Feeding and Manurial Value of Lime Seeds, by J'r. 11. A.

Tempany; the Poisonous Forms of Pkaseolus lunatus (Lima

beans), by \V. H. Dunlop; Skin Diseases of Cattle in

Antigua (compiled from the notes of P. T. Sau a

M.RC.V.S., A.V.C.)

THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LTD,

Cotton Ginners and Oil Refiners.

We make a speciality in out "Stai brands in

COTTON SEED OIL.
LINSEED OIL.
COTTON SEED CAKE.
COTTON SEED MEAL.

All orders received bj ua will meet with our careful attention

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK ROAD,
BRIDGETOWN, BARBADOS.

February 5, 1 915.

SPACE AVAILABLE FOR ADVERTISEMENT.

FOR SALE.
The very valuable, fertile and accessible

property

"R U B Y"
At Soufriere, St. Lucia.

Containing about 400 acres, of which about 100

acres is planted in Limes, LOO acres in Cocoa. There are

al-o some canes and cocoanuts, a large number of Vanilla

vines ami Pear Trees, also Banana, Orange, Grape fruit and

Pine-apples.

A WATERWHEEL and MILL in
perfect

order for crushing Limes and Canes, a full supply of carts

ami animals, two dwelling houses in perfect order.

INSPECTION IS INVITED.
For all further particulars, apply to

FRANK H. JOHNSON,
St. LUCIA,

B.W.I.
(346)

SPACE AVAILABLE FOR ADVERTISEMENT.
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Development of West Indian Fisheries.

IpOURTEEN mm.- ag
i at tin- Third West

TVrjip Indian Agricultural Conference held .-it

UP

Barbados, Dr. J. E. Duerdon, oi the"Jamaica

Institute, brought up the question of developing the

marine resources of these islands. In the course of an

interesting paper he showed how great are the poten-

tialities of the surrounding
- and indicated that

their development should yield results of proportion-

ate value to the improvements and successes obtained

in regard to agriculture. Dr. Duerdon, as a marine

biologist, was able to include in his papi i

amount of technical information and practical sugges-
tions, and those readers who are interested in the subject
under discussion will Hud the article instruct

It is indeed deplorable that with tin ptions
of Jamaica and the Bahamas (of which the latti

not strictly speaking West, Indian), no systematic effort

has beenmade by the British West Indian Islands in

the direction indicated. In the case of agriculture^

departments have arisen, societies and boards have

been established, outside enterprise has brought capital
and men, an extensive literature has grown up—in fact

the land has monopolised attention. The development
of the marine resources has been left entirely to the

labouring classes win. earn from them a scanty livelih I,

and to certain individual observers who have condu

very estimable enquiries, but only as amateurs.

Before attempting to make suggestions as to the

ways and means of development, we maj consider

briefly what constitute the present marine industries.

Around most of the islands line fishing tor snapper,

bream, and dolphin is carried on to meet as tar as

possible the daily demand, but Barbados is of course

renowned for its flying fish industry. Coming withn

the category offish' in the popular sense are sea-eggs,

oysters, lobsters, and crabs. The sea-egg miiustrv is

principally, though not necessarily, confined to

Barbados; oysters are raised in Jamaica and Trinidad

on a considerable scale, and lobsters mid crabs are

caught ,,n tin- reels around most of the islands. One
of the most important industries from the point of view

of export is turtle fishing, which has its centre at

Jamaica. The value of the turtles exported is

considerable, and it is one of tin- few it that

*See West Indian l: !'<* in. Vol. II (1901).
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the Governments have attempted to encourage. As

regards possible marine industries which have not

yet become established, we may mention the culti-

vation of sponges and pearl oysters. It. is probable

that many of the lagoons around islands like Barbuda

and Antigua, which are at present yielding nothing,

could eventually be made important sources of profit

and revenue by the introduction of these new

industries. It may be mentioned at this juncture

that the Imperial Department of Agriculture is

collecting available information of local bearing on

this subject, and an article dealing with the matter in

detail will appear shortly in the West Indian BiUletin.

In endeavouring to develop West, Indian fisheries

there are two main lines of effort which might be

followed up: First the establishment of central

organizing bodies to deal with practical matters such

as the best methods of capturing and curing tropical

fish, marketing, and the encouragement of enterprise in

fishing generally: these would correspondent to agricul-

tural societies; and secondly, a marine biological

laboratory, or a Department of Fisheries for the inves-

tigation of life-histories, artificial curing, re-stocking

of exhausted grounds, surveys -all parallel lines of

31 igation to those carried on in Agricultural I >eparl

mills. As the combined result of these two lines of

ai ivity,
West. Indian fishing would be raised from

a desultory occupation to an organized industry. The

educational influence of societies, and a research

institute would be important features of the move-

ment. In this connexion lectures and demonstra-

tions would In- of value, and the distribution of printed

information might also serve a useful purpose.

Furthermore, a marine bias might be given to the

teaching in the elementary schools in certain districts.

for instance, on the Windward side of Barbados,

where ma n \ of the population are dependent on the

sea rather than on the land for their livelihood.

A good example of what marine investigation can

afforded bj the case of Porto Rico. Scarce!} had

this neighbouring island passed under American control

before the UnitedStates FisheryCommission despatched

the steamer 'Fish Bawk' to investigate the possibilities

of the Surrounding waters, and the elaborate memoir

which was published c attains exact descriptions of the

different specii
- Dotes on life histories, and otherinfor-

mation of great importance. The Danish Government

has also displayed interesl in West Indian fisheries

and an investigation into the habits of turtles is nov»

being i lucted at considcrabli i ipense. In the

British islands other than Jamaica, Goveri nl

action has been confined almost entirely to the

passing of legislation in regard to close seasons,

etc., and notwithstanding the usefulness of this action,

it cannot be regarded as sufficiently adequate.

In concluding this article it is perhaps well to

emphasize the fact t hut it is our present policy to

advocate fishery development more especially in islands

which are unsuitable for agricultural pursuits. It is

desirable as well, however, to utilize to the full such

resources as exist even in places where agriculture
nourishes, and there is no doubt that the application
of science and co-operative methods would lead to

important ec mic developments. The export of

turtle, canned fish, and sponges might constitute

a source of revenue, and the increased production of

fresh fish would tend to lessen the large quantity of

salt fish annually imported from North America.

Ceylon has its pearl oyster beds: this \aluable industry
which yields millions of dollars of pearls annuallj has

on several occasions been suggested and, in theory,

shown to be suitable for certain parts of the West
Indies: but a beginning has not been made because

there is no central institution which litis the requisite

information and experience to show how to make
start.

SUGAR INDUSTRY.

WATER-SUPPLY IN TROPICAL SUGAR
FACTORIES.

Many sugar factories have an adequate supply of cleaii

water from rivers and other convenient sources, bp.1 a larger
number are at times, if not always, short of this necessary
elctnent and are driven to expensive expe lients in the way of

wells and pumping plants to secure it. Many factories have
no doubt found the way out on plans similar to the one
outlined in the present article, but there is still a larce

number of Ingenios which are needlessly troubled for la !% of

enough water by failure to realize that each day's cane brings
a COpioUS intake of water, alien 1 \ bought, paid fi r anil

delivered.

This source of water is generally neglected because it is

allowed to trickle to waste from so many places that its

actual quantity is not realized: or, it appreciated, i'

often contaminated with cylinder oil and sugar that it is

unfit for use: but with reasonable care to keep ii clean and to

save it systematically, it can be made a highly valuable asset

and an important economj .

It is impossible to arrive at an accurate estimate of

» .
i et water in any factorj . because the leal

variable and of verj many sorts, ami the figures given ire to

jarded men l\ as rough approximations, which will differ

-•ii the same factory .it different ti
s, but most.

of them an be reduced to a minimum by prevention of leaky
joints and water piping, and remedy of the causes

leading to I irrying over ol sugar in condensat i
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beating coils and calandrias, and from vacuum pan and

evaporator condensers, as well as securing overflows from

water tanks which will take the ex back into the general

water supply.
A certain unavoidable loss o1 water will always exist,

due to escape of excess steam from boiRlr safety valves ami

blowoffs, arid from tin' reliei valve on the exhaust steam

recipient, while washing of filtei cloths, general cleaning up
and water used for boiling out pans and evaporators will

remove another portion from the stock, ami in addition to

(ibis arc the losses dm- t.. evaporation from water tanks, flash

Lag from steam traps, ami I
i
>n and wind entrainmeiit

from the cooling tower.

In evaporating jniee from 18 degrees to 95 degrees

Brix, to take an average ease in Cuba, there will lie a product
of water amounting to si per cent, of the weight of original

juice. Assuming that the mill is extracting the low yield

of 75 per cent, juice on cane weight, this will be a quantity
of 60 tb. water 100 lb. of cane; or per thousand Spanish
tons (2,500 lb.), a volume of about 180,000 gallons daily in

a house grinding the tonnage named.

The disappearance of water from stock in the factory

should not exc I a total of (.", per cent, of tin' amount

received from the cane, and will lie distributed about as

follows:—
Steam leaks, boiler blowoff and excess

exhaust from escape 5 per cent.

Accident, overflows, sugar in water, etc. 10 „ „

Washing machine, general cleaning 15 ,, „

Rvaporation leakage ami wind losses

at cooling tower 13 ,, ,,

43 per cent.

Leaving.")? per coin, of the water received in excess over

the consumption ami loss in the factory, or an available

quantity of about 102,000 gallons.

About one-third of this total excess water can

be regarded as wasted, as i> passes into the circulation

water of the cooling tower by way of the condensers, and the

circulation supply cannot be safely used for general sugar mill

purposes. This one-third disappears as overflow from the

cooling tower basin.

There are then left about 68,000 gallons of pure water

which, if care is taken in the factory in the ways indicated

earlier, will overflow from the boiler feed tanks and can be

saved and retained in quantity for all emergencies and uses,

among which is the important one of holding a supply large

enough to change the entire contents of the cooling tow^er

basin and circuit at frequent intervals, to keep it fresh and

avert corrosion of piping due to acidity of this water caused

by the small trace of sugar which it will always carry under

the best of conditions, and which forms various acids under

fermentation and other changes.

It is the usual practice to add to the condensed water in

the boiler feed tanks a -mall ami continuous feed of natural

water, in order to prevent the harmful action which pure
distilled water has on boiler tubes and plates. This addition

of outside water can be omitted if thin lime milk is arranged
to drip into the feed-water tanks so that a quantity of dry
lime equal to about 1 tt>. per 5,000 gallons of water

will be maintained. Acidity will not occur, and the water

will acquire a safe degree "t hardness without forming too

much scale.

In a factory handling 1,000 tons cane daily, a fair

allowance of water for the ling tower and the filled

circulation would be about 150,000 gallons. With proper

precautious taken to keep the condensation free of sugar and

oil, and to save ill leakage that can l»- prevented, and

bringing to the fee. I water tanks all of it that can be

the overflow from bhi se t inks ''an be diverted into a concrete

basin, or main reservoir, ind held there in ready condition

tor all of tie factorj service where water is not wanted

actually hot, the latter being taken direct fr the

water \>\ ;i special service pump.
Such a reservoir should !" located near to the cooling

tower basin, hut not where spray from the latter will be blown
into it. It should carry a 1 .out twice as much as the volume
in circulation and in the basin, or, say, 250,1 to 300,000
gallons, with its bottom about the same level as the bottom of

the cooling tower basin, and with walls twice the height of

those of the basin. Tin* will permit of emptying out the

basin once or twice a week, and refilling it from the reservoir

by a 10-inch or 12-inch connecting pipe, without stopping
the mill or interfering with the work in any way, if the basin

outlet is opened and the contents run oft' to a minimum

working level, anil the pipe from the reservoir then opened
full while the drainage from the basin is closed.

The general supply of water for the factory will be
drawn from the main reservoir and will be always plentiful
and cool enough for all purposes. All condensation lines

leading to the boiler feed tanks arc to be provided with

means for turning out water if it becomes charged with

sugar, until the trouble is corrected, and should be brought
to some single point where the stream from each of these

lines will be in plain sight and easy of access for examination.

It is not the intention of this article to go into the

question of what sort of cooling tower is best to use. There

are several types of cooling apparatus, and any one is good
which will expose enough water surface to the air for a long

enough time, and which has a catch basin wide enough to

pi event excessive wind loss of the cooled water. (Louisiana

Planter, April 24. 1915.)

Radio-Active Manures.—The Journd of the

Bo'ird of Agriculture (England) for April 1915, gives the

following summary of United States Department of Agricul-
ture Bulletin No. 149, which deals with radio-active sub-

stances as fertilizers :
—

'The properties of radio-elements and the influence of

radio-active rays on plants are discussed. The experiments
in England by Hedworth Foulkes, on the Continent by

Malpeaux, Berthault and Bretigniere (see this Journal,

July 1913, p. 324), and in Australia by Ewart, are reviewed

and reference is made to the question of catalytic manures.

'The conclusion is reached that it seems incredible

that radium or any of its products can have any economical

application as a fertilizer in general farming; and still less

credible that the so-called radio-active manure has any value,
as far as its radio activity is concerned, since the radium

already present, on an average, in an acre-foot of soil, is

about 100 times greater than is contained in the quantity
of radio-active manure commonly recommended for applica-

tion to an acre.

'It is thought, however, that radio elements may prove

oi considerable value, justifying the expense involved in

botanical research, and possibly also in greenhouse work.

'Evidence is given to show that the action of uranium

on plants is due to its chemical properties rather than to its

property of being radioactive, and that the conflicting results

obtained with radio-active manure from different sources is to

be explained largely by Hie presence of uranium, and of such

non radio-active constituents as soluble salts and free acids.'
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CITRUS FRUITS.

CITRUS FRUITS IN THE PHILIPPINES.
\ . i. interesting article appears in the Philip-

pin ., ultural Review, Vol. VIII, No. 1. in which

are described the different kinds ofcitrus fruits cultivat-

ed .-mil a wild in ihr Philippines. None of the

species ai i indigenous, but several of them are believed

to hi o science, while others are so distinctive

stowarranl vider appreciationpf their chi

In discussing the economic value of the new oi

little-known species, the following observations

made:

Briefly stated, it may be said that the 'Tizon' is

a dessert oi breakfast fruit of high, if erhaps the

highest, order, its main defect being the unsightly basal

on. Then, as stated elsewhere, the best 'limon real'

i- unsurpassed in quality for 'ade' making. Perhaps
third in importance are the better types of the alsem

the manufacture oi citric acid, etc., and it might find

a sale in competition with the lemon and lime,

depending to a great extent upon it< keeping qualities.

The juicy, thin-skinned, and few-seeded talamisan may
find lovers as a breakfast fruit, and is also of the right
si/.' for an ade fruit. If cultivation would increase the

juiciness of the panuban, this fruit may find favour with man]
A good marmalade may be made of the calamondin. The

above species or varieties have more <>r less of a future on

account of their pomological merits, and the plant breeder,

by crossing them and tin cabuyao and canci with old

cultivated species, might obtain valuable results.

There is also the prospective value of the new species
- stocks. To determine the cogeniality of these and

the old cultivated citrus fruits and their value as stocks

under various soil conditions would of course require the

labour and close observation of many years.

The calamondin is quite drought-resistant and would

probably dwarf the scion. One-year-old buds of the pomelo,

lime, madavin and orange at Lamao have made satisfactory

growth, the buds taking without difficulty. The cabuyao is

a very vigorous tree and is also drought resistant. It has

recently been budded with the cultivation citrus fruits, the

buds 'taking' very well. The orange has been budded on

the alsem, resulting in a good growth, being now (December
1914) nine months old. During the trip to Bohol in May,

thelimao, growing in a coraline limestone formation overlaid

with a little hutnus, the exact counterpart of the Baha

Islands or the 'hammock lands' in south east Florida,

impressed the writer as one of the best examples of drought
resist,m- i b citrus fruit- under such conditions. The
talamisan also appeared quite drought resistant, and is

further! e oi ralue a- a live fence because oi its large

spim
The 'limon real' is oi great vigour ami hence maj be

a desirable stork for certain varieties and under cei

conditions

-i extendii c la' area undi i ora ngi
- ami lemons in

a suitable district oi the State, In regard I i the soil, the bud-

ding, planting, manuring, the different varieties are described

and illustrated with a series of excellenl photographs. That

part oi the bulletin dealing with lemon cultivation is especial-

ly interesting, particularly the section describing the mi

of handling lemon- in
Italy. The methods used in the

gardens and packing houses are described, a- well as the curing
and tin- treatment ol summer nop lemons. The bulletin

concludes with notes oii the manufacture of candied peel, and
the different insect pests associated with oranges and i

CITRUS CULTURE IN NEW SOUTH
WALES.

A remarkablj a eful bulletin (No. 90) been issued

by the Department oi Agriculture oi New S uth Wales with

THE LIME AND THE LEMON COMPARED.
The following are the conclusions appended to an

article by Mr. W. 1!. Dunlop "it the lime and the

lemon as sources of citric acid and essential oils, in

tin Bulletin oi 'I" Imperial Institute, Vol. XIII.

Xo. I (January-March 1915 i:

(1) Thr output of lime products in the tropics, although

comparatively -mall, i- rapidly increasing. The S

production of lemons is, on the other hand, stationary, but

according to thr demand of the world's market, this country
ran increase her output of citrate at the expense of fresh

lemons, and vice versa. Lime growers can to a certain

extenl do thr same, but are lr-s able to exert influence in

this respect.

(2) An examination of figures relating to the composi
tion of thr lemon ami lime show- that the lime is richer in

juice and citric arid than thr lemon. But the lemon -

ally contains more essential oil.

(3) \s regards i ultivation the two nop- differ in many
respects. Lemon cultivation seems the more expensive

owing to the necessity for irrigation, frost protection, and

handling, but lei products ran be placed on the European
markel at less expense than lime products.

(4) For purposes of comparison the lemon may be

regarded as yielding o-'il lb. of citric arid per acre -

III I lb. in the case of limes. Thr figures for essentia] oils

S8 tt». and 65 Hi., respectively.

(5) In view of the probable increase in the Sicilian

output of citrate, lime growers' might with advantage increase

their shipments of concentrated juice of uniform density

(about 100 oz. of citric acid pei gallon). Only raw lime

juice of the best quality should be shipped. Since Hi

are used for different purposes from lemon oils, they i

l.e said to come into direct competition unless the qualities
of one are SO inferior as to permit of the Substitution oi 'lie

by the other. Oils take longer to sell than other citrus

products. Lime oils are, on thr whole, more variable than

lemon oils.

(6) It is not possible OU the basis of available infor-

mation to i ipare the profits from lemon and lime cultivation1.

With g 1 prices it i- probable that it i- greater in the rase

of limes.

(Ti As regards marketing, the existence of the Sicilian

Camera means lack of that competition amongst buyers which
is enjoyed by the lime-growing industry. At the same time

the Camera ensures a minimum price for lemon growers.
- The testing of samples is not as satisfactory as it

might be. This is said to be largely the result of variation

in the composition of juices in individual shipments.
'.i i A profitable trade in orange oils might be more

Hy i iaMi-hr.1 in the West tndi
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SWEET POTATO AND COWPEA VINES
AS FOOD FOR STOCK.

Some investigations ha made in Japan,
i ported "ii in the J< . i iculturt

.1 Vvtoria, which seem to show that the dried vine of the

Lffords an exi dder for live-stod [n

discussing the work it is said

stem and leaves 13 tons The green i ine is

considered rather a watery 1 1 i [bl gin composition
the leaves oi the sugar beet, containing tannin, however,
instead of oxalic acid. Although this green stuff may with

caution be fed as such, it is the dried material which has

tisfactory. In the experiments, the stems and
were exposed to the sun for a \ day . but at a tem

perature much lower than occurs in the tropics, and eventually
dried herb was obtained wit! i tie iroma, which was

gladly eaten by stock. The green vines and leaves of the
• mri potato were also shown tn .-rrve us useful material for

the manufacture of ensilage. Animal- fed on this material

thrived satisfactorily. Although it is observed that there

\ as a loss in nutritive material during its manufacture into

. isilage, this amounted only to about 6 percent.
In another publication (Tropical Lift for April 1915)

attention is given to the value of cowpea vine as a cattle

feed. After referring to the great value of this material as

a nitrogenous fertilizer and weed destroyer, it is stated that

i iws getting cowpea hay averaged l*3fi>. more milk daily
than those which were fed on wheat bran. For pig raising
i' is said that cowpea vines are invaluable. Experiments
n ade in New Zealand with three 50 lb. pigs in a field pasture
of cowpeas, given corn additional, and the second lot of

corn only, in a trial lasting forty-two days,
1 that the pigs in the cowpea field gained nearly three

times as much as those fed on corn alone. In a trial made
with this fodder on horses, it was proved that cowpea hay
combined with corn and cob meal made a very satisfactory
work ration. Cowpea hay with a reasonable quantity of

corn is regarded as a good substitute for bran and oats.

HORSE BEAN AS A POULTRY FOOD.
In 1906 in experiment was tried in Dominica to

'i tain if the horse bean (Canavalia ensiformis) could be

used as a poultry food. Twehe chickens, two months old,

were individually weighed and placed in two separate runs,
six bird- being placed in each.

The birds in run A were fed on crushed corn and corn

mash, and the birds in run B were fed on horse beans crushed,
and as boiled mash.

It was intended to keep the birds thus for four weeks,
each bird being carefully weighed at the end of each week.

The first day the horse bean was eaten with relish: but on

the second day there was much evidence that it was unsuit-

I. Two of the birds were quite ill, and the others

appeared very shaky. 'I i men! was therefore con

land the birds were retu heir former quarters.
i iuld be interesting to know if this ill effecl upon the birds

lue to any poisonous pro] i to indigestibilitj oi

the horse bean. It was most p lue to thi lal ter ca

There i- reason to believe I th suspicion with

I ralia Id ids is unfounded,
i with different varieties

horsi bi '

i nded to planters with

confidence.

1 1 connexion with this may be refi

nt inform i et in this volui

i
136 and

TUBER CUTTINGS VERSUS VINES.

EXPERIMENT l\" SWEET POTATO PLANTING

Towards the begii 1914 there appeared in th<

A ultwal .\> w»
I

\ ol. \| [ |, No. 310j an account of an

experiment carried out in Montserrat by Mr. W. Robson, the

Curator of the Botanic Sta ion, to test the value as planting
material of sweet potato cuttings taken from sprouted
tubers, as compared with cuttings taken from the vines in

the ordinary way. Thi experiment though showing
increased yields in the case of the tuber-planted crop did not
indicate the phenomenal difference said to have been ol.tamed
in Cuba some few yeai previously and reported in the

Agricultural News, Vol. VTI, p. 120.

With a view to obtaining more conclusive informa

tion, the Montserrat experiments were repeated last year and
the results have now been forwarded to this Office by
Mr. Robson. In this second experiment the cutting- from

tubers and from vine- of the same variety were placed in

contiguous rows on November 25 and reaped on March 31.

With regard to the climatic conditions which prevailed, during
the latter half of the period the weather was very dry, the

total rainfall from planting to reaping being I "_' 7 I inches,
distributed as follows: from November 25*78 inches, Decembei

5*46, January 3*42, February 2*87, March -is inch.

Considerable trouble was taken to ci induct theexperiments
in the most careful manner, and the tuber cuttings and vines-

got an equal start. The result?, however, were less conclu-

sive than in the previous year. In the former experiment
the percentage gained from tuber cuttings worked out at

about 20 per cent., while in this experiment it was only
about 9 per cent., with only four of the varieties showing
appreciable gains. The variety Red Bourbon, which showed
an average gain of L'7 per cent, in the first experiment,
showed no gain in the present one, but the increase in crop
from White Gilkes was as much as before.

It will be seen that on the basis of these two trials

it is very difficult, if not impossible to decide whether any
particular variety will give an increased yield as the result

of either method of planting, and the results must be regarded
as disproving the general application of the original Cuban
trials in which a gain of 350 percent, was recorded in

the case of the tubers.

It is interesting to note that the Montserrat results-

indicate that Blue Belle and North No. 3 are good dry
weather varieties. Owing to the small rainfall a la

proportion of the Red Bourbon and other varieties that

usually give the largest crops, yielded in this casi potatoes.

that were small and unshippable.

The practical training for meat inspectors is of great

importance. West Indian colonies will be intere ted to learn

something of the course which is given bj the Royal Sanitary
Institute in England. M irbid conditions of meat are studied,
and thi d health and disease of animals de

f 1 when alive and after slaughter. The practical methods
oi tailing and laughti ii a of animals are studied and the

i houses. Attention is given
to I.

. and its efficiency. Ac
ha to be done I i

I the b er houses.

\ demon tration of fish inspection is also included. Further
information of tl rs will be found in the

'

E rr
'

I nary 6, 19
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COTTON.

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

write as follows, underdate May 3, 1915, with refei

ence to the sales of West [ndian Sea [sland cotton

Since our last report a very small business has been
done in West Indian Sea. [sland; tin- Bales amount to about
50 bales, including St. Vincent at I7d. ami a few small lota

i Si Kitts, Montserrat and Nevis I5d. to I5ji.
Prices remain steady, but in the presenl state of the war

we cannot look tor an improved enquiry

The report of Messrs. Henry W. Frost & Co., on
Sea Island cotton in the Southern States, for the week
ended May 8, is as follows:—

The sales this week consisted of a -mall lot of Beaufort

cotton, an,] s, ,me odd bags classing Fully Fine, leaving in

stock only Planters' crops, for which there is s lemand,
but at prices lc. to 2c. below the views of Factors.

The buying was on account of the Southern Mills.

There is further demand on account of the Northern
Mills who remain unwilling to pay the advance asked.

We quote, viz:—
Extra Fine 2.">c. to 26c. = 15£d to Hut., c.i.f. & 5 pi

Fully Fine 24c. to 25c. = 15d. to- lojrf. „ „ „
There is no stock of the lower grades.

This report shows that the total exports of Sea
Island cotton from the United States bo Liverpool,
and Manchester, up to May 8 1915, were 10:: ami
1.7!' I bales, respectively.

In connexion with the article we published on the

Rhodesian bacon factory, the Rhodesia Agricultural Journal
for February 1915 report-, that although many of the pigs
ice, ived at the Company's factory arc of first class quality, it

is stated that the proportion of piga which arc 'soft' is still

jreat.
t lare and attention to modern methods of feeding

are necessary it a bacon industry in a warm country is to be
a SUCCss.

Timehri, the Journal of the Royal Agricultural and
Commercial Society of British Guiana (May 1915) contains
a very interesting and well illustrated article bj His Excel

lency the Governor (Sir Walter Egerton, K C.M.G.) on the

Railway and Hinterland Development. Another article in

this issue deals with the conversion and characteristics oi

colony timber principally in relation to its utilization in the
e of the construction of » railway, h i- considered

thai the sawmill for this purpose should be situated near
town rather than in the interior, and thai .

framed saws •linen by a Miction
gg , litute

the plant.

NOTES ON DIRECT SOWING OF SEEDS OF
TIMBER TREES IN PLANTATIONS.

Timber trees grown from seeds at the spot where they
are to remain will a- a rule flourish better, and produce finer

timber than those that have b,-en transplanted from nurseries

or from the forests, and for this reason, it is recommended
that seeds of cedar (Gedrela odora

to.),
i :ypre (Uordia geratt-

canthus ), balsam (Copaifera officinalis), and teak (Tectona
grandis) should lie sown at stake or picket. It would,

however, be better i- a general rule t" supply vacancies, due
to failure of seed-, with young transplants than I

> ..ait

another year

To ensure a g
I stand, not less than five seeds should

be s,,unat a picket: in the case of balsam, two or the e

sufficient, the seeds being evenlj distributed round the

picket uid at about 6 inches from it. When more than one

plant results, the surplus can be used as transplants to supply
vacancies without injury to the plant left.

The planting spots should be about 2 feet to 30 inches

across, and should lie cleared of all weeds, and the soil well

broken up and made quite tine.

Small seeds, such as cedar and cyprc, should be covered
with not more than .! inch of line soil; balsam and teak may
be covered with 1 inch. Seels should be sown in the position
in which they would naturally lie if dropped on the ground.

Sowing is best ,|olie after rain, but seeds will keep
fresher even in dry weather, if covered with a thin la

tine soil than if kept in stoic.

It is of great importance that seeds, with the exception
of teak, should be sown when quite fresh. It has been found
thai 80 per cent, to 93 per cent, oi cedai seeds will germin-
ate within a fortnight in moist soil w hen sown within a month
of collection, and 76 per cent, after three month:-. \t si\-

months the seels are worthless.

Cypre seeds sown at pickets as soon as collected

produced 90 per cent, success, and one month after coll

16 percent, germinated. At three months old I lie\ , !l

probably be Useless.

Balsam seeds will keep for two or three months, but

give best results when quite fresh.

Teak seeds will as a l ule gel mi nate better when one

year "Id than when quite fresh, and it has been lound that

when sown fresh a fat larger proportion grow in the

year than in the year they are sown.

Three or four weeks after the tii si sowing, if rain has

fallen, i sec 1 sowing should lie made at the pickets at

which no plants have grown, to reduce the proportion of

transplants necessary. Even in the case ,,i teak, a second

-owing is recommended; any surplus plants not required as

supplies may be cul out. In dry weather cunt the weeks
fri 'in I lc- first rain.

In addition to the re-sowing or more nurseries
should be made in or near the plantation, from which supplies
'an 1 btained as required. These nurseries should be

sown at the same time-as the plantation. The seeds in the

i.,y
lie sow ii two oi i Inc.' together u ~|mi- Eo il

apart in rows, the rows being 2 feel apart

A distance of 111 feet b\ 10 feet is recommended lor

a timbei plantation, for, although the trees cannot grow to

full maturity so close together, they will be forced to inn
.It trunks, and thinnings can be made as i

(Bulletin a) t/u Department of Agriculture, Trinidad.)
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
gren U3A. The Superintendenl of Agriulture (Mr. .1. ('.

Moore) informs this Office that ti cacao fields show a fine

appearance for this time of the war and that the nutmeg
crops are commencing verj satisfactorily. The cacao pickings
have been better than last year.

'

In regard to Land
Settlement, sixty-nine applications for lots at St. Cyr have
been received I sixty four have be n approved. Allotment
will take place immediately. During April unusually heavy
rainfall occurred in the northern pari of the island from the
1-th tn the 1 ltd inst., causing enormous damage to

cultivation, roads and bridges. Tun important meetings
have been held: one of the Agricultural and G rcial

Society at the Botanic Gardens, at which the Superintendent
of Agriculture gave a lecture on limes; and the other,
a meeting of allotment applicants at St. Cyr. At this

meeting there was an attendance if I tO, and an address was

given by the Agricultural Instructoi

ST. vincent. In a communication received from the

Agricultural Superintendent (Mr. VV. \. Sands) it is men
Honed that there will be a reduction in the area planted in

cotton and arrowroot, and extensions of com, beans and

peas. Meetings of the Arrowroot Growers' Association and
the Agricultural and Commercial Society and < lotton Growers'
Association were held on April 28, to discuss high freight
rati - "a cotton and arrowroot. Resolutions were passed
suggesting the raising of the minimum price of arrowroot

by \d. and cotton by \\<l per B>. Tt is in contemplation to

hold meetings in the country districts to stimulate the
extension of the areas planted iii Indian com, peas and beans.

ST. LUCIA. Observations relating to staple crops indicate

that iii the ease of cacao, reaping continues, and that in regard
to sugar the yields are not as great as expected in several

quarters. During April, write the Agricultural Superin-
tendent (Mr. A. J. Brooks), fourteen days were spent in

travelling in the Forestiere coolie settlements and in the
Castries and Micoud districts. Account sales received last

mail show that the last shipment of lime juice from the

Government Factory sold on a £31 basis. This was the
lowest price realized during the year. Three casks of

concentrated juice were shipped during the month: this

closes the nop for 1914-1") and makes a total of 43 casks.

In connexion with coming events ol interest, it is stated that
the Governor (Sir George Haddon-Sinith, K.C.M.G.) was

expected to pay an official visit to Eeunion during the early
part of May. His Excellency and Lady Eaddon-Smith
visited the Botanic Gardens and Lime Juice Factory at

Castries during April. The rainfall a( the Botanic Gardens
for April was D83 inches, and at Reunion 7"56.

dominica. It is reported from Dominica that a heavy
(lowering followed the rains which fell during April, espe
cially on the Leeward cast estates. The local prices for

green limes continued at 12«. to 15*. per barrel, and yellow
lime.- at 5*, per barrel; raw lime juice sold at %d. per gallon
locally. The annual application of manure to the different

plot., in the Experiment Stations received close supervision
and six additional

\
-acre plots were laid out. During the

month several gentlemen called at the Gardens; some visited

the lime experiment station an. I other- consulted On agri
cultural matters. At a meeting of the Permanent Exhibitions
Committee held on the 22nd, it was resolved that, owing to

to the wai, Dominica would not send ai. exhibit to the
I madiaii National Exhibition to he held during 1915.
Between April 24 and

26,
L0'5 inches of rain was recorded

" 'he Botanic Station; the total rainfall ha the month
15-25 inches; the average rainfall for the month of April
over a period of twenty two year- i- 267 inches

SI0NTSERRAT. In hi- report for April last, Mr. W. Robson,
Curator, mentions thai a pink-seeded borse bean has u

received from the Montserrat Company, which ha- extra large
seed-. Other recent introductions -till under trial at the
Botanic Gardens are

Teghrpsia Candida, Bambarra -round
nut, Sudan and Rhodes grasses, white-seeded velvel and fleshy-
pod Leans, Rouncival cowpeas, and a white corn. The
promise of a minimum price for cotton for next crop is

stimulating planting. Some cotton of hist crop has sold
at U. 3d. per fc. and this is considered satisfactory. Aboul
two thirds of the crop remains to he shipped. The rainfall

has been very general and gradual: there has not been much
'washing'.

v.ntigua. In a communication from Mr. T.Jackson,
Curator, it is stated that the young cane crop throughout
the island has materially improved during the month of April.
The harvesting of the onion crop was completed: .'{,.,00 crates
were shipped for the season by the Onion Growers'
Association. The Officers of the Department were specially
engaged in shipping onions and other vegetables, and in

making trial runs of the machinery at the Antigua Govern-
ment Granary. Heavy rains fell during the month, 901
inches being recorded at the Botanic Station. The rainfall
for the year is Dili] inches.

st. kitts. It is reported from this Island by the

Agricultural Superintendent (Mr. F. R. Shepherd) that

during the month of April, 1,800 sweet potato cut tings and
1,072 lb. cotton seed were distributed from the Experiment
Station. The reaping of the cane crop has been delayed
owing to the very heavy rains during the month. The
Factory was compelled to shut down to dear the railway
lines of the sand brought down from the hills, anil the
muscovado estates could not grind for want of fuel.
The young cane crop has made good progress and the
late supplies will now come forward. Preparation is being
made for planting cotton, and on - e estate, in the
northern districts many fields have been planted. Owing to
the guaranteed minimum price by the Fine Spinners, a much
larger acreage is being put in cotton than was originally
intended. At a meeting of the Agricultural and Commercial
Society held on April 13, a circular from the Imperial
Commissioner of Agriculture on the subject of Lima beans
as a field crop, was read. The rainfall for the month was

abnormal, 9*15 inches being recorded in Basseterre, while in

the northern districts on one estate i".t inches were registered.
Most abnormal weather was experienced, the wind blowing
from the south-West with very heavy sea.

NEVIS. During the month of April over 300 acres ol

cotton were planted. There has been greater activity shown
with regard to this crop since information concerning the

minimum price to be paid has been received from the British
Cotton Growing Association, and planting preparation i- in

progress throughout the island. A fairly large acreage » ;h

planted in provision crops during the month, consisting chiefly
of sweet potato, peasand cassava. It might be mentioned that

Lima beans were planted in part of the demonstration plot
ill the Experiment Station. The rainfall tor the month was
5*65 inches.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number deals with the

levelopmenl of Wesl Indian Fisheries, and indicates

some of the directions in which research might be

lone in order to ai ilize more fullj I he n sources of

West [ndian wati

Under the heading of Citrus Fruits on page L80,

will I"- found tin- articL I ding n il h diffen m
ispects of this subjecl in the Philippines, New South
Wall s, and in Sicily.

Insecl Notes, which will be found on page 186,

leal with corn ear worms the pink boll worm ofcotton,

and the < iiiinea grass moth.

I ),

partmental Reports n \ iewed on pages I 90 and

191, contain much useful information concerning horti-

cultural work in II i the general pro
made in the agricultural indusl ries in the B

Publications of the Imperial Department of

Agriculture.

The Annual Report on Sugar-cane Experiments in

the Lei ird Islands for 1913-14 is now being distri-

buted. This reporty as in the case of those of previous

years, comprises Part I dealing with varieties of sugar-
cane, and Part. II. which gives the results of the

manurial experiments. The report "ill be reviewed
in the nexl issue oi the Agri< u tut tl News.

The first number ofVolume XV oi the West Tudian
Bulletin is a hunt to be issued shortly, together with the
index to Volume XIV ofthal journal. The contents
of this forthcoming number will be found on page 2 of
t he co\ er of t he present journal.

Passing through the press is a new pamphlet on
onion cultivation, prepared in Antigua by Mr. Jacks

Curator of the Botanic Station, who has been closi

associated with the recent development of onion groi
-

ing mi i

perat v\ e lines.

In spite of the fact that most of the West Indian
islands will not send exhibits this year to the Canadian
National Exhibition, it is intended to publish as usual

the handbook entitled 'The West Indies in Canada'.

Intending advertisers should not fail to take this

opportunity of bringing themselves before the Canadian

public.

Pearl Oyster Possibilities.

In connexion with the edit' rial in this issue, two

interesting references to oyster fisheries appear in the

Wealth ofIndia for February 1915, and the Hawaiian
Forester and Agriculturist tin- April L915. The latter

publication quotes the Agricultural News as regards
the establishment ot pearl oyster beds in some of the

West Indian islands, and state.-, that in Hawaii this

culture was ..nee t lied at Pearl Harbour, Oahu, but

nothing has Keen heard ofany revival of the experiment
for some years, although the harbour named has upon
its shores remains of ancient oyster beds of

extent.

The Wealth of India deals in a more gem ral ai I

detailed way with shell fisheries in South India. It

is said that the success of a pearl tisherx depends
upon the yield from the first 1.000 oysters. If
i here is a large crop, then succeeding batches
command a ready sale at high prices. The investi-

gation into the way in which a pearl is tonne',

namely, bj the irritation set up by a small pai
or a port ion of sand, has revealed the possibilit \ of the
art ificial indui i

'

pearl forma on A referenci

mi Ins irticl to the 'marking ink which is shot out
K\ cuttle-fish mi o the water as a means of escape from
natural enemies leads one to - whether this

might not be possible of utilization on comm
lines. The so called 'st a cat . common on the shores of

Barbai ains what ispru milai lion,

as an} one who has had one ol these mimals attached

to his hand or foot will lii<>
'

ittei nti

esting as affording still anothet possible n

West Indian waters.
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Exports from Antigua in 1914.

In the Leeward [slands Gu >i March 25, L91 1.

there is published a return of produce exported from

intigua for the year January I to December .31, 1914,

with a comparative statement ot' experts for the yi
ir

ius. From this i I is gathered that 11,431 tons of

crystals ai d t,01 I tons ofmuscovado sugar were exported
in 1914 as against 8,536 and Uiiaii-i- n pectively, in

1913, while in the case of molasses the similar figures
were 5,9(52 and 6,243 puncheons, respectively, or

i decrease of 381 puncheons in 1914. The exports
if cotton in 1914 a nted to 77-*>l bales as

against 766 in 1913. In regard i dons, there

is an increase over the 1913 exports of 2,151 crates, the

figures being (1913) 1,406 crates, and (1914) 6,557

srates, respectively. There is, however, a decrease in

the exports of citrus products in 1914 as compared with

L913, 869 barrels of limes, and 287 barrels of raw and
57 of concentrated lime juice having been exported in

L913 isl 7()7 barrels of limes, and 141 barrels of

raw and 28 of concentrated lime juiqe, in 1 !• 1 4. ( >f

pine-apples thi exports were 1913,371 barrels; 1914,
259 barrels a decrease of I I- barrels.

Selection of Rubber Seed.

That considerable possibilities 1 i «
- before the

selection of Efevea brasiliensis was one of the chief

impressions of Professor Bateson during his journey
through the Tropics from Australia last year, and it is

satisfactory to learn from the India Rubber Journal
that 1 >r. Cramer is giving the matter systematic
attention in Java. This scientists exhibit at the

Batavia exhibition i tained an interesting series of

selected seeds of Para rubber, and the photographs of

some of these in the above-mentioned Journal (for

March 6, 1915), show clearly the remarkable and

apparently constant differences that exist. It is hoped
by selection to obtain seedlings adapted for growing at

high elevations but more especially to increase the

yielding capacity of trees growing under ordinary
environments. The present tendency fepplant wide, and
the comparatively low price for rubber make it all-

important to obtain from each tree a maximum yield,

Bo that Dr. Cramer's work will be closely followed by all

those who are connected with the production of Bevea
libber.

Government Aid in the Establishment of Sugar
Factories.

An 1 1 1 1 .
i esting i til foi the West Indies is i he

i introduction of a Bill in the Philippines

providing a Sugar-Central Board composed of the

Governor-General and members appointed b) him, for

mrpose of establishing central sugar factories in

Tli>- Louisiana PI i

pro
< rovernmenl shall

50
i

1

i Hi. of

the value of the sugar crops raised, and it' the croj
not materialize, shall pay the difference out of its

own funds.

It also provides that il wners of sugar lands

may const it ute a corpi I blisl i

with the further condition that no grower who shall

enter into a contract shall sell to am othei central

within the limit of sevei en years. It is proposed I i

utilize the gold standard fund to loan monty to the

corporations desiring to establish the central

special provisions, thai not i 'e than 9 million pesos

equal to about I.' million dollars gold, shall be in'

This example of Government aid is parallel to

whal has been done iii Queensland. The Board of
Tradt Journal for March 18, 1915, calls attenti
an \ri assented to lasl Deci mber, under the provisions
of which owners or occupiers of cane land maj mal

application to the Governor-in-Council for the con-

struction and purchase ot sugar works in their locality.

Applicants must undertake to grow cane and to

subscribe conjointh ihml of the capital stock of

the Joint Stock Company proposed to be formed for

the purpose specified. The Corporation of the Treas-

ury of Queensland may advance to approved companies
an amount equal to two-thirds of the required capital,
the shares represented 1>\ that proportion being held

by the trustee of the Corporation, the loan bearing
interestat the rate of 4 per cent, per annum, and the

capital cost being repaid in twenty-one years at the rate

of £7 12s. 4./. per cent, per annum. During the time in

which the loan is being liquidated, interest to ordinary
shareholders is limited to 4 per cent, and thereafter to

5 per cent, per annum.

The above lines of action point clearly to the fact

that the United States and Queensland Governments
are alive to the future possibilities of cane cultivation

in the Tropics, and it is a matter for regret thai this

industry in the British Crown Colonies is not similarly
fostered.

Sugar Samples at the New York Botanical

Gardens.

A note appears in the Journal of the New York
Botanical Garden for March 1915 to the effect that

last year the A ican Sugar Refining Companj took

steps to replenish and enlarge the exhibit of sugars at

this ( [arden. The specimens ha\ e now i iach d

museum and have I" en installed in their propi r places
The series of crudi -" trs has 1 d 1

specimens of 'Jamaica musco' and 'T'orto Rico

centrifugal'.
It is -aid thai the replaced specimens of

'fin d' and 'coarse
'

I also t hose

of the 'i 'lib,'' ,

'

if are
part

i ulai
ly

1

' stated t hat I he most

he specimens h
'

unino'

' rs.
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INSECT NOTES.

CORN EAR WORMS.
In the West [ndies there are two insects which attack

I > < < i i.i ii corn, injuring the leaves and eating into the ears.

These insects cause a large amount of injury, and sometimes

seriouslj affect the value oi the crop.
The more i mon, and consequently the more injurious,

of these is the corn ear worm (Laphygma frugiperda), and

ih' other is the cotton boll wonn {Hehothit obsoleta)
In the United States both these insects occur, but they

are kii"\vn by other common names. The former, Laphyyma
frugiperda, is called the fall army worm, and the latter,

Heliothii obsoleta, is called the corn ear worm: this is because

the latter is the timst serious of the caterpillars attacking
con '

These two caterpillars are alike in their habit of eating
leaves and ears of com. The moths differ in the habit of

egg laying. The Heliothis female distributes the eggs,

depositing them singly "n the food plant, while the Laphygma
fei deposits eggs in clusters which are covered with

down from the body.
On Indian e.'i ii, Heliothis deposits eggs on the silks of

the ear, and the newly hatched caterpillar eats it- way at

once into the tip "I the ear. This of course can happen only
if the ("in is in the right condition at the time when the

eggs are being laid. At other times, the eggs are laid in

other places and on many different plants, and the young
larvae feed on foliage, or fruits other than corn.

In consequence of the habit of the moth of laying eggs
in the corn silk, experiments in the control of this insect

by means of poison carried out at the Kansas Agricultural

Experiment Station were confined to the application of

insecticides to the silks.

These experiments were made the subject of a paper
' the meeting of the American Association of Economic

Entomologists at Philadelphia, in December last, entitled

I . Results iii tic I'.,- of Dust Sprays for Controlling the

Con Ear Worm, by James W. McColloch.* The results

obtained indicate that powdered arsenate of lead was the

most suitable poison for this purpose, and in this case

a mixture of (!.",
parts by weight of arsenate of lead and

•"'.7 parts of sulphur was used. The sulphur was used to

prevent the development of those fungi which follow the

injuries caused by the worms.

Powdered arsenate of lead was dusted on the com silks

at intervals of three days during the time the silks

remained fresh. Tic poison was applied by means of

;i bag '! cheese cloth. This treatment resulted in a very

considerable reduction of the injury, but it was found

i jive. The use of unslaked lime instead of sulphur
would probablj cheapen the cost, and less frequent appli

cations would be likely to give nearly as g I results in

the control of the Worm, and this also would help to keep
I In- cost

It is likely that with a considerable extension ol coin

cultivation in the West Indies, the pests of this crop,

especially the corn ear worm and the cotton boll worm, will

inci •' in abundance. If powdered arsenate of lead is

, £fii .it in killing these insects, and if it can be used in

mi ire with Iim '

sulphur, without injury to the corn

plant, planters may be ready with a weapon in hand to meet

iIh attack. In dealing with these insects under local

conditions the whole plant, especially while it is young,

*SeeJourn. Ecou /;„/,„„., Vol. V1H, p. 211, April 1915.

will have to I.,- dusted, iii order to destroy those caterpillars

which feed on the leaves, and special effort will need to be

made to destroj tin/ larvae in the centre, the throat or curl

of the plant.
The use of a mixture of Paris green ami corn meal has

1 "'•!! suggested in Departmental publications, as affording
a remedy against caterpillars in the throat of the plant.

Arsenate of lead x- ill probably entirely replace Paris
j

for Use on corn, sh ce the latter is liable to injure the plant,

while the arsenate of lead doe- not appear to do so.

THE PINK BOLL WORM OF COTTON.
The pink boll worm {Gelechia gossypiella, Saunders) is

a very serious pest of cotton in practically all the cotton-

growing districts of. the old world, and it is also established

in the Hawaiian Islands. The following quotation from the

Annual Report of the Hawaii Agricultural Experiment Station
l"i 1913, indicate- how serious a pest this insect is in those

islands: 'The pink boll worm still continues its ravages and
there is little hope of a cotton industry in Hawaii until some

remedy has been found for this pest. The cotton area in the

Islands are growing less instead of greater.'

In the West Indies, every effort should be made to pre-
vent the introduction of the pink boll worm, which should be

regarded as being almost, if not quite, as serious a pest as the

boll weevil.

How easily this pest may be introduced is shown by the

following sentence quoted from a paper entitled. Important
Insect Pests Collected on Imported Nursery Stock in 1914,
read before the American Association of Economic Entomolo-

gists, by Mr. E. 1!. Sasscer, and published in the tournal of
Economic Entomology for April 1915: 'Larvae of the [link
boll worm {Gelechia gossypiella, Saunders) were found in three

shipments of Egyptian cotton seed, one of which exhibited

a 20-per cent, infestation, and was to be forwarded to Arizona'!
Such a shipment of infested cotton seed, if admitted into

any cotton-growing region, would almost certainly result in

the introduction of a most serious pest.

THE GUINEA GRASS MOTH.
MOCIS [kBMIGIa] RAPANDA, FABE,

An account "I this insect was given in the West Indian

Bulletin, Vol. 3 . p. 238 (1902), In an article which recorded

the occurrence in Barbados of the Guinea grass moth in

in 1901 and 1902 when both Guinea grass (Panicum
maximum) and Para grass (Panicum muticum) were rather

seriouslj attacked by caterpillars. During 1901, grasses at

San Fernando, Trinidad, were injured to an estimated extent

of Tii per cent., ,md at Government Eouse, Grenada, grassed
were also attacked bj caterpillars.

The caterpillars concerned in those attacks were the

larvae of the moth {Moris [Remigia] repanda. Fabr.).

During May, June and. Inly 1902, the Guinea grass

caterpillar was abundant in Barbados and caused a consider-

able amount "i injurj to grasses grown for stock food. The
article in the West Indian Bulletin referred to above

tained a complete record of the life cycle of this insect, by
the I lev. X I'.. Watson, B.A., F.E.S.

The Guinea grass moth Ins been scarce in Barbados
since 1902 until the present season, when il has appeared in

large numbers in certain localities. It is noticeable that

while this insect is called the Guinea grass moth or (iuinea

grass worm, lie j caterpillar appears to have a strong
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rence for the leaves oi the Para grass, and to be ready
also to eat other grasses after the I'ai i grass are

eaten down.
In one infested grass field whii it examined

patches of Para grass were growing amongst Guinea
. which in turn was bordered by sour grass {Paspalum

conjugatum). When first examined rhe Para grass was

ly without leaves, the Guii i . was somewhat eaten,

while the sour grass merely showed small bits eaten oul of

i leaves.

Mr. Watson summarized the life-history of this insect

tie following tabular form, showing the length of time

occupied in each stage of development, and how and where

this lime is spent:
—

Egg 5 days Attached founder side of leaf near mid-rib

Larva 20 ,, Feeding on leaf.

„ 2 „ Building cocoon and pupating.

Pupa 6 ., In cocoon which is partly enclosed by leaf.

2 i o ., Pairing and flying abbul to deposit eggs

19 days

The eggs are deposited in masses of forty to sixty close

to the mid-rib: these masses are easily to be seen.

The larva is a slender caterpillar about 1J inches in

length when full-grown. It is one of theloopers or measur-

ing worms.
There are three pairs of thoracic legs, and only three

pair- of prolegs. The larva walks by taking a grip with it.s

thoracic legs, bringing its abdominal or prolegs up, by
arching its body, taking a grip with them and straightening
it- I" dy out, 51 tting a new hold with the thoracic feet.

The head is rather large in proportion to the body. The
colour of the larva is gray and brown in longitudinal bands;

there is 1 broad dark dorsal stripe which is nearly black for

part of its length, broken only by very fine, delicate, light
The lighter, broad, lateral I inds are -ecu to be

made up of very fine -tripe-: the head markings are very-

fine, wavy -tripe-.

The pupa is about
|
inch in length, of a light amber colour

at first, growing darker as it gets more mature. Many of the

pupae are covered with a delicate bloom such as is seen on
certain fruits. This is easily noticeable when, on account of

lack of suitable leaf material for the purpose, no cocoon is

made. The moth is a delicately marked brown insect with

a spread of wings of about I J inches. In this species there

.

great range of varieties even in the same batch i

fr larvae which appear to be all alike.

This insect (Mori* repanda) is widely distributed, rang-

iroughout the American hemisphere and being found in

other part- of the world. In the West Indies it appears to be

m I controlled by natural enemies, which keep it in check for

long period- at a I ime.

The remedy which suggest- itself is that of cutting the

grass as soon as the attack is seen t 1 be >ugh to

sitate action being taken. If the grass en be cut as the

first brood of caterpillars is nearly mature, that is, when
ii the cocoons are being formed and 1 1 > being

laid, the attack would lie completely checked; if, however,
a few moths escape, and caterpillars are seen on the young

as they spring after the cutting, an application of

Paris green might be made. The leaves which r< :eive the

poison would not persist and be harvested with the main

crop- oi grass, and consequently there would be 00 I mger ol

poisoning the stock to which the grass was fed.

Black bird-, turkeys, Guinea ad the comm n Fowl

are all very useful enemies of such insects as this.

SOIL LOSSES BY LEACHING.
The

following conclusions are drawn 1>\ Messrs.

Crawley and Cad} in regard to fertilizer losses in

Porto Etican soils. Tl unplete paper will be found
in Bulletin No. 8, oi th< Board oi • !ommissi -

t

Lgriculi ure, Porto Rico:

From a consideration •
1 the data as a whole, it is indi

cated that phosphoric acid is very quicklj and very firmly
fixed by all classes of soils, but that there is an ible

loss from the light sand} soils, when the application is

followed by repeated applications of wati i

There is the greatest ess of nitrogen, but this is not
of material consequence, except in the sandy soils. The
• day soils fix the nitrogen quickly and hold it firmly

Potash is lost from all soil,-, but in small quantities,

except in the case of the sandy soils. Heavy rainfall- or

irrigations may wash this substance out before it is fixed,

especially from sandy soils, but after becoming fixed it is

washed ou1 only in small quantities.

The application of the data lias a very practical bearing
on plantation practices. In the case of clay soils there is

very little loss of fertilizers even from very heavy rains

or very heavy irrigations. The only wax that losses

occur is by the water washing off the fertilizers from the
surface and carrying them off in the running waters,
or by washing off the soil and carrying the fertilizers with
it. There is a practical suggestion in this also as to the

method of application or fertilizers. Inasmuch as they
become fixed so quickly, it is suggested that they do not get

thoroughly mixed with the soil, nor filter down readily when
applied on the surface, and that they should be mixed is

well with the soil as can conveniently be done.

While the loss of phosphates from sandy soils is s tall,

nitrogen and potash are lost in appreciable quantities in

underdrainage. It is suggested that there is not the same
reason for thoroughly mixing the fertilizers with these soils

as in the case of clay soil-, tor there is a tendency for the
moisture to diffuse the ingredients. It is suggested also that

fertilizers should be applied in small and frequent doses to

sandy soil rather than in large doses at long intervals, for in

this way there would be a more constant supply in the soils

for the use of the plants.

deference is made in Tropical Life lor April 1915 to

the ideas put forward in the Agricultural A'etvs early this

year regarding the work done by various committees and I il

departments of agriculture to make the islands, and

cially the crops produced by them. Wetter known at purchasing
and consuming centres. Mention is made also of the views

put forward in regard to Wesl Indian exhibits at the Imperial
Institute. In this connexion Tropical Liu -. ii

would be of greater advantage if the exhibits were in I

in the city near to the big business houses and ma
rather than when the} are in South Kensington. Thei

a great deal to support this suggestion. While d
ig

the matter, it may be mentioned that the Daily A

(Demerara) reports that many of the samples at thi

Institute gallerie- are going to be supplemented anil in - ime

cases renewed, but the British Guiana Go1 is not

prepared to increase the amount of $720 ai present

expended at the Imperial Institute for exhibition purpo
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GLEANINGS.

W< adei md tlia i onsiderable development is to

anticipated in the Dutch Island of St. Eustatius, which lies

a few miles to the north of St. Kitts. A large amount of

[in mai hinery for the produi
cotton, and it i< said that the tint will be exported to thi

1 1 ch market,

1,1 lis of 1914, fibre valued
at about £1,362 was exported from Mauritius to Germany.
The exporl having now ceased, a new market is sought for
'I'i- produ Mauritius aloe fibre is stated to be too fine to
be substitu I for sisal, but is said to be used for making
a certain grade oi mats and b

The Demerara Daily Argosy invites attention to the

large amount ol enterprise that has beeD shown in regard to
coco-nuts in British Guiana. Remarkable progress lias also
been made in regard to rice, but we understand that for some
time there has been a difficulty in maintaining a uniform

grade owing to variation in the milling arrangements in

different pla< i

The question of ensilage is deal! with in the Bhodesia
A Uural Journal for Februaty 1915. It is said that

,
the velvst bean and some oil crop such as sunflowers

mixed together make excellent ensilage, well balanced from
a nutritive standpoint. It is stated further that 1 acre of
maize, or maize and velvet beans weighs aboul 8 tons at the

of cutting, and will produce about 7 tons of ensilage.

The Colonial Journal for April 1015 makes mention oi

the use of Phosphogelose in the manufacture of sugar in

Brazil. This process consists in the addition of a mixture of
bicalcic phosphate and kieselghur to the juice previously

l with lime, theobject being to help clarification ad
i" obtain a scum of manurial value. The process is at

I", sent in use in a few »ugai factories in Bahia.

The employment of essentia] nils a-
antiseptics foi the

treatment of wounds is discussed in an article in

Perfumery and !

'

Oil Record for March 1915.
le to the i -lilt for this pui pose it

France of eau de cologne. It is stated furthet I hi

ilt~ have accrued from the use oi orianguni oil

nami d oi) Eucalyptus oil appears I
i ry little

t

u; oi the growth of germs,

Thi nt in Barbados towa
i tion

• iva flour] into
;

, ,blic

s which is ! »ard
to cassava it [forts

Agi I 1915 rep the

I tit
'

the import id corn n 'al ami whi

Much at trillion is given in the Journal of Heredity
(Maj 1915) to the; value oi Zebu cattle. In regard to

Brazil, which is the country principally considered in two of
thi irticles, it is suggested that from a live stock [mint <>t

view the country should be divided into three zones: the first

two containing dairy cattle, an. 1 the third zone, situated in

terior, the Zebu. The articles are illustrated with

interesting pictures of pure and cross-bred zebu cattle.

In the Philippine Agriculturist and Forester (February-
March 1915) an account is given of a collection of living

(yams) From the Philippine Islands. Six oi

species are described, and it is observed that early
maturity may be somewhat characteristic of the prickly stem
"I plants, and may lie more prevalent in plants with shorl
tubers than iii plant- with elongated tubers. It is remarked
that at least am.the] year's work is advisable before attempt
ing to make any positive statement- in this respect.

Rubber from Dominica i- reported on in the Bulletin of
th* Imperial Institute (January to March 1915). Three

samples of Para rubber recently examined at the Imperial Insti

tute were very satisfactory in chemical composition, contain-

ing from 93"4 to 942 percent, of caoutchouc. In physical
properties, however, the rubber was not so good, being
soft and weak, and in this respect the specimens were a little

inferior to previous samples of Para rubber from Dominica
examined at the Imperial Institute two years ago.

One of the most important contributions to the cane
versus English beet controversy, is a paper read by Mr. I!. X.

Darling before the Farmers' Club in London, which included
the results of his studies on the Continent under the

auspices of the National Sugar Beet Association. The paper
appears to establish the fact that beets can be grown with

profit in Great Britain, and the writer brings out the

interesting point that the net profit from an acre of beets is

much greater than that from an acre of the closely allied

crop- like mangels, turnips, orswedes.

Two notice.- in the Gardeners' Chronich for March
rj,

1915, refer to the Royal Agricultural Society's Show and the

Daily Mail Horticultural Exhibition to be held in England
this year. In spite of the war, the first-mentioned societj
will meet as usual and the show will be opened at Notting
ham on dune 29. The Council has decided t.. include
a horticultural section, but it is not mentioned whether the

Tropics will be represented a- tln;\ were last year. The
Daily Mail Horticultural I m is being undertaken by
that newspaper to stimulate the cultivation oi vegetables in

England. Prizes will be offered amounting to I'l.noo

It i- clearly proved in the Journal oj tin Board oj
Agriculture for April 1915, that tubercular fowls may be

of infection as regards pigs. On examining
the organ oi a total ol 118 tubercular pigs, it appeared that

of tin iii contained bad. ria identical in

with tubercular bacteria, twentj eight conta
u I ining four . ases the bacteria di

in form from both types, but in two cases closely resembled the
avian type.

< In the who!
slew I overwhelmini \ ol thi ca

'eii, tuberculosis are of a local character, and almost

sively dui teria.
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AGRICULTURAL EDUCATION IN

SECONDARY SCHOOLS.

In .1 Repot i "ii the sciem e. _ the Antigua
Grammar School for the year 191-J ]."., which has

forwarded to this <

>ffice, refei nci i
i

I the some

what disappointing results ob d - the yeai under

review. This is attributed firstly, ti the constanl -

Masters, which seriously affi inuous

course of teaching that is so necessary; and secondly,

to tin- want of a laboratory and of a regular supply oi

chemicals and apparatus. In thi oi these, it is

qoI "iily impossible for the boys themselves to do any

experiments, but it is verj difficult for the master to

be able to make de nstrations in hi teaching, ill'
1 work

equentlj being purely theoretical book work, without

pratical applications. Despite these drawbacks, however, it

is satisfactory to note that at .1 special examination conducted

by the Cambridge Syndicate for the tirsl Leeward Islands

University Scholarship, two candidates presented themselves,

one of whom, E. A. <!. Branch, won the scholarship. Amongst
other subjects taken by the candidates was Agricultural

Science, and in regard to this thi Exai liner, Mr. F. W. Fore-

man, B.A., wrote: 'Branch showed a good gra p of the

subject. Both candidates showed ag I knowledge of the

local agriculture, the sugar-cane and green manuring

questions being well answered.'

It might be mentioned that at this Grammar School,

the course of study is based on the syllabus of the

Cambridge Local Examinations; there are four Agricultural

scholarships given by the < rovernment of the annual value of

£10 each. The hoys win. hold these do some practical

gardening in the school garden for half an hour on each

school day.

Whilst on the subject oi secondary education reference

might lie made to Circular No. 883, recently issued by
the English Board of Education. This is a Memorandum
on the Curricula of Ruralised Secondary Schools, and

therein the difficulties experienced in the West Indies

in regard to the successful teaching of Agriculture in

the secondary schools are strongly reflected. It is shown

that despite the encouragement given by certain Local

Authorities, the number of secondary schools which provide
rural or agricultural courses, over and above the gardening
which is not infrequently found even in urban schools

as an adjunct to the teaching of Botany, is by no

means large. School authorities have been reluctant to

embark on what they are inclined to regard as very much of

an experiment, and their reluctance has been enhanced by the

doubts often expressed by farmers as to the value of instruc-

tion in 'agriculture', which it is assumed that a ruralised

secondary school will attempt to provide. Discussing the

place of 'agriculture' in a rural course, it is pointed out that

even in the interests of the future farmer, too much stress

should not be laid on the purely vocational aspect of the work.

and emphasis is placed on the fact that a ruralised school

should not attempt to givi
instruction in 'agriculture'

as a separate subject. Technical matters of purelj profes

sional interest to the farmer should as a rule lie omitted

from the course. \'o hard and fast line, however, can be

drawn between science and it- appl ml a teacher of

rural science should lie a- free to ileal with matters of agricul-

tural interest as the teachei oi physics should be I I deal with

3 which interest the engineer.

As to the importance "I OUtdoOl vork and the Use "I

land flic following in abstracted 1 ing of special interest

to those concerned in 1 he teachii

S lary Scl Is in the VVe ' Indies:—
di would perhap im] a

less satisfactory ruralised c 'se without land fo

work and demonstration, provided fri

walks were taken, and full use Were made of such

as the teacher might obtain from h Id

Dcourage his pupils to bring; hut the provision I

plot is highly desirable in order to gi i m. as

possible to the instruction.

'A large amount of land is not required and is in fact

undesirable, as it necessitates too much repetition >(

ations by the pupils and leads to difficulties oi m
during holidays or when pupils are otherwise absi

'The land should be inclose p to the Viol;

and it is essential to good teaching thai the master 'I be

as free (subject to condition of weather) to take his class mt
of doors or indoors in any science period as the ordinary
science teacher should be to take them in the lectin room C

in the laboratory.

'The main aim in the Use of the land ought not to be the

teaching of agriculture or horticulture, but rather the pi ictical

teaching of biology, chemistry, and physics through the

cultivation of the -oil and the growth of farm and _

plants.'

Then suggestions arc made for the arrangi I
i the

land into various plots
—a nature stud} plot, to ,.,

material in the way of plants for nature study lessons in the

lower Forms; a plot for demonstrations and experiments;
a fruit plot: separate plots of about .'III square yard- I 1 'i

boy of at least one of the Forms.

As regards the teaching staff, so far as the teacher's

academic qualifications are concerned, it is desirable that

these should include attendance at a University course ending
in an Honours Degree in Chemistry and Biology

—
followed,

if possible, by further training in agricultural subjects. So
i- technical knowledge of agriculture and specifically

rural subjects is concerned, the training which it i- de

that the teacher should receive need not include 1 ial

instruction in the theory and practice of agriculture such as is

given in Agricultural Colleges; but it should include some

practical acquaintance with the ordinary operations of

a garden and a farm.

A new dipping fluid called the bone oil dip is described

in the Queensland Agricultural Jinn-mil for A|xil 1915. Bone

oil is a by-product in the manufacture of bone-charcoal and

procurable in sufficient quantities from the sugar refineries

operating in Australia. Experiments showed it to be

fairly easily emulsified by boiling with alkali, and the

resulting solution possessed a marked detergent property
and retained this, in common with Stockholm tar, when

compounded with hard water. From this property it

expected that arsenical solutions of standard sti

containing bone oil as an adjunct would prove fully efi

in tick destruction, and this supposition was amply borne out

in spraying and dipping experiments. The proportions of

constituents recommended are: arsenic, 8 to 8| It), ace irding

to quality; bone oil, 1 gallon (from !» to 9£R».); caustic soda,

1 lb. —to make 400 gallons of dipping fluid. If word I seem

that this dip is worth tic consideration of West Indian

veterinary surgeons.
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HAWAII: ANNUAL REPORTS ON THE AGRI-
CULTURAL AND EXPERIMENT STATIONS FOR
1918 AND 19U.

These two publications, which have been received

simultaneously, contain much useful information of interest

to the West Indies. It will l>e convenient in reviewing

them to confine attention to the summaries of investigations

written by the special Agent-in-charge of the Station

(Mr. K. V. Wilcox).

In the 1913 report, the chief matters of interestj ie

nuclei' the headings <>f horticultural and chemical investiga

tions, respectively. The studies that have been made on the

papaw were continued, and one of the most interesting

results of this work is the apparent certainty that within

one or two more generations of papaw breeding, the dioecious

condition in which this tree ordinarily occurs will be

eliminated, with great practical advantage to the papaw

grower. A strain has alread) been originated in which over

!•'_' per cent, of the trees are self-fertile fruit-bearing trees.

This has been accomplished by close fertilization of her-

maphroditic flowers, with the result that the occurrence of

male trees has already been largely eliminated, and the

variation due to cross-fertilization thus avoided. It has

been found also to be a very easy matter to graft papaws.
A union takes place even between the pith of the scion and

the stock.

In further work with pine-apples it has been found that

the shape of the fruit is subject to hereditary transmission as

well as other characters. Suckers from plants which bear

cylindrical fruits arc far more likely to produce cylindrical

fruits than are plants which bear conical fruits. Since the

cylindrical fruit is of considerable importance in canning,

for the reason that a large number of slices of uniform size

can be obtained, it is desirable to select suckers with refer-

ence to the shape of fruits which they will produce.

Turning to the section dealing with chemical investiga-

tions, it is learnt that analyses have been made of various

Samples of larva taken from historical Hows of known date.

It has therefore been possible to study the formation of

Hawaiian soils from the standpoint of their history, and to

[earn the changes which have taken place in the disintegration

of larva into agricultural soil. It is stated in the report that

tin opportunity for such is one rarely presented except in

Hawaii; it might be suggested, however, that similar work

might be done, providing equipment were available, in West

1 1 k 1 1 > ] , islands like Martinique and St. Vincent where larva

flows of known date occur. In the study of the nitrogen

content of Hawaiian soils it has been found that fallow or

virgin soils contain no nitrate, or merely a trace, while the

..in- unt of ammonia ma\ be rather large. Upon thorough

cultivation, however, nitrification takes place quite rapidly,

with the result that the form of soil nitrogen is quite

different in cultivated end uncultivated soils.

Some experiments have been made- in an attempt to

develop met hod- of economically utilizing the large quantities
of pine-apple juice wasted in the canning process While

pine-apple juice may perhaps be most economically used by

condensing into a syrup to replace a part of the sugar in

canning, it may also be Used in the production of a good

quality of vinegar. By the epiick process, a vinegar con-

taining from •">.'. to 4.'. percent, of acetic acid may be produced
in twenty four hours, and the percentage of acid will increase

by subsequent -landing. No difficulty i- experienced in

securing the acetic fermentation after the proper alcoholic

fermentation has been brought about, but the main difficulty

is encountered in handling the juice so as to prevent an

improper fermentation at the start, thus destroying the

flavour "f the vinegar or preventing the formation of

sufficient alcohol.

The report tor the year L91 I begins with a reference to

the trouble which has been caused in the fields of Hawaii

by the sedge commonly known as tin- Japanese nut grass

(Ci/pervs rotund us). This pernicious weed has spread rapidly
and no really efficient method has been evolved whereby it

can be eradicated or even kept down. With reference to the

papaw experiments mentioned in the previous year's report

it is stated that the results obtained in 1914 give

promise of complete success within two or three more

generations of papaws. The examination of fo 1 trees of the

second generation of breeding showed that 95J percent, of

these trees are fruit-bearing with perfect flowers. Two male

trees were cut off •'! feet from the ground, and when the new
branches came out it was found that the sex had been

changed and that regular perfect Mowers each bearing fruit

were developed. Further work on the papaw has been that

dealing with the production of papain. It has been found

that dried papain can be produced at a profit for about $2*50

per lb. Interesting experiments at the station have shown
that if in the early morning a dozen shallow lengthwise
incisions .',- to |-inch apart are made in a papaw tree of good
size, enough juice will be obtained to make .',-oz. of dried

papain. Fruits may be tapped on alternate days five to

seven times in all. As soon as the fruit begins to turn

yellow the milky juice flows [ess freely. The tapping wounds
heal quickly, and the fruit is not injured by tapping; in fact,

the flavour appears to be somewhat improved, since a slight

bitterness which cliaracteriz.es the juice is thereby removed.

Chemical investigations have concerned principally the

effect- of heat upon the soil. One of the striking effects was

tin- unusually rapid formation of ammonia after the soil had
been heated Heating soil- seem- to bring about rapidly the

effects which are otherwise obtained more slowly by
aeration. I» has been noted in the case of all plants that

growth is much more rapid on heated than on indicated

soils. Attention has been devoted also to a study of the

physical propertiesof soils with interesting results, which may
be Summed upbj saying that in heavy clay soils all fertilizers

used alone, or in mixture al the ordinary rate, have been found

to check the movement of soil moisture. In a study of the

function of fertilizers in soils it was found that phosphoric
acid was fixed to a greater extent than other fertilizers. The
use of dynamite for soil improvement continues t" increase-.

Satisfactory results have been obtained on pine-apple

plantations, but it is emphasized that in all cases where

dynamite is employed, the soil must be dry. The use of

dynamite for the improvement "f lawns has been found

particular!} satisfactory.
In concluding we may make reference briefly to one or

two miscellaneous matters. Much attention has been given
to the cultivation of legumes, particularly beans, for instance

the Algaroba bean (Protopis juniflora), which provides a valu-

able meal for horse- and mules. interesting work has been

conducted in regard to the cold storage of tropical fruits. It
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has been found that holding fruit infested with the fruil fly

for a period ol ten days at a temperature of 32 F. destroys
the fruit rly in whatever stage it may be >. •-. nt. It is sug

gested that perhaps cold storage will be accepted as a sufficient

means of rendering fruil such as avocadot safe for importation
into the I fnited States.

BA 11 A MA S: A NNl A L BEFOR T OF THE BOA RD
OF AGRICULTURE, 191 ;.

< twing to the exceptional and steady rainfall throughout
the Colony, and the encouragement and assistance given by
the Board, the crops are proving themselves unusually g I.

and the areas cultivated larger than for many years [rust.

citri - fruit. The grape-fruit market was depressed
and little shipped on account "I low prices abroad. Some

quantities shipped by various war funds to England.
corn. At the outbreak of the war s 77 bushels of

seed corn were distributed to planters in the Windward
Islands. Kepi. its as to the crop now ripening are unanimously
favourable and the crop, both iii Indian and Guinea, will

undoubtedly be a g 1 and large one.

COTTON, SEA ISLAND. An expert cotton planter from
St. Kitts having been obtained, two experiments have been

undertaken with the assistance and under the supervision of

tin- Board, One at Clarence Town, Long Island (10 acres),
and two at Exuma (aggregating 8| acres). Reports of the

former and of half of the area at Exuma arc good and

em raging to the industry, provided the people can be

induced to continue the cultivation in future years. The

pests have not been found insuperable. The crop is now

being reaped bul actual results are not yet obtainable.

"\l"\s The Board having imported seed from Teiieritt'e

for the purpose, the cultivation of this staple vegetable has

been largch extended, and arrangements are being made to

supply growers with crate material and facilities for shipping
Northern market.

PEAN1 rs, SPANISH. Save last season been imported
and are again now being sold and distributed for the same

purpose.
PEPPJERS. A beginning has been made in the growing

and ^hipping of these in the Out Islands that promises to

develop considerably now that growers have1 learnt the

cultivation and found the market.

pine-apples. The depression of the previous years still

held good, and the erop was still smaller. For the last

twelve months, however, experiments in fertilizing have been

raned out b\ various growers in various sections with such

Success thai al all events a beginning in revival has taken

place,
and it ean be confidently anticipated that the year's

crop will be larger and better than the one just passed. The
Hoard b is contracted for a quantity of slips (30,000 dozen)
to be distributed together with fertilizer and instructions of

tie- new method to reliable cultivators, not otherwise able to

extend their fields.

potatoes, IRISH. (It these 95 barrels have been

distributed on terms ol payment on the n
i]

_
• the erop,

in order to enc age the industry. The effei I w seen

by arrivals in Nassau from the Out Islands, at pr
—

il selling
ir rates.

potatoes, sweet. A stock of well recommended

Triumph' sweel potatoes has been imparted bj the Board

and distributed for propagation purposes it the
<

'olony.

sisal. While exports have more than held their own
in i|n.n lea have great!] fall i if the

.-..ii ind the consequent stringency in the money mail

the United Mat.-, and the l..w rate of Mexican exchange.
There has been no improvement in the quality of hand-
cleaned exported.

tomatoes. This is a growing industry, as is shown by
the fact that up to January .'!l as man) boxes had

shipped as last season, altogi bfr (20,000 cral I
-

I I

ha- assisted the cultivation by supplying seed, fertilize)

earth), and .rate material in which to ship them, and by
wise fostering the export by attending to tin- shipments from
the Out Islands. A new foreign buyer In- entered tl>e

market who is doing the packing in Nassau, ami shipping
partly by S.S. 'Miami', thus breaking down the drawback oi

only fortnightly communication hitherto existing.
vegetables generally. By the importation and sale

of various kinds of s
Is, both in New Providence and the

• >ut Islands, aided by the favourable rains, the growing of

vegetables has been considerably increased, ami is educating
i In- people in their consumption as food.

LGRICULTURAL EDUCATION. In conjunction with the
Hoard of Education, elementary Agriculture has been taught
in the schools, text-books, seeds and tools have been supplied
by this Hoard and out of a total of sixty one school-

and Grant-in-aid) fifty-one are now so engaged, and are

displaying interest on the part both of pupils and teachers.

stock, sheep. Fr the Southdown ram imported at the
end of last year (1913) and thirty ewes purchased here, I .venty-
foiir out of a total of thirty one lambs are now at the Botanic
Station. The starting of this venture was not made at the

right time of the year to give better results, which how-
ever of late months have greatly improved. Some of the

young stock are now ready for distribution through the ) \\

Islands.

pigs. Of those contracted for (seven) four arrived here
in April but so small that breeding could not then be under-
taken; with the exception of one that died, three are now
in a state to breed, and the other three it is hoped to be able
to get here in the immediate future, communication this

winter having ceased with Jamaica. The boar is offered for
service on the open market.

PRODI CE EXCHANGE. This was carried . .11 last spring
and proved itself useful in the maintaining of prices to

growers of such articles as onions, Irish potatoes, corn, etc.

.Much of the latter the Hoard was able to distribute at the
time of the outbreak of the war. There is only apparently
a small field for this undertaking, but the moral effect if

keeping prices firmer, by the Out Island farmer not having
to make immediate sale in order to return home, is good.

The expenditure of the Hoard to January 31, is

£685 1 6s. Id., and the receipts (from fruit and.si). ,i

etc ) £67 7s. 5d.

The Loss of Fertilizers in Tropical Soils.
In Bulletin Xo 1. (Scientific Series) ol the Department of

Agriculture, .Mauritius, which deals with the absorptive
power of soils, the Director summarizes the results ..!>

|

by the writer of the paper |
\|. I', de Soma) 1,

as lob ,
.

'A study of the absorbing powers oi Mauritius soils for

salts used as fertilizers has been the Subjecl ol careful

investigation by M de Sornay. The data given are the
result of work carried out mainly during l'.lll', and
considerable interest to agriculturists in the Colony.

'The results obtained indicate that the loss of

fertilizing elements, even iftei cyclonic downpours, is not

siderable, if washing of soil does not actually take

p]
e e
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MARKET REPORTS.

London.—The Wei

April 6, 1915.

India Comma i i

•

Circi lar,

Arrowroot- -I'/, to 2,
Balata—Sheet, -' 2; block, 1/11; pei lb.

Beeswax -No quotations.
Cacao Trinidad, 98 per cwt.j Grenada, 89/- to i -

Jamaica, no quota!
Coffee—Jamaica, no quotations.
Copra—West Indian, £26 10*. per ton.

Cotton— Fully Fur- no quotations; Floridas, no quota-
tions; West Indian Sea Island, I5rf. to L8d.

E i it— No quotations.
Fustic—-No quotations.
Ginger—Quiet.
Isin.-i. iss— No quotations.
Hone) No quotations.
Lime Ji ice Raw, do quotations; concentrated, £21; Otto

of limes (hand-pressed), ii" quotations.
Logwood— No quotations
Mace— 1 id. to 2/lld.
Nl TMEGS l\d. to 5£rf.
Pimento —Quiet.
Rubber—Para, tine haul. 2/5$; fine soft, 2/3|; Castilloa,

1/7 fe 2

Ri -

-Jamaica, 3 to I

New York.— Messrs. Gillespie Bros., & Co., May 11,

1915.

Cacao- Caracas, I5ic. to 16c; Grenada, 16c. to

Trinidad, 154c. to 15|c. ; Jamaica, I4jc. to 15c.

Coco-nuts—Jamaica, selects, $25-00 to $2600; It
$26-00 to $27-00; culls, $15-00 to $16'00.

Coffee—Jamaica, 8£c. to 12c. per lb.

Ginger—9§c. to 12c. per ft

Goat Skins— Jamaica, 43c,

43c.; St. Tin 'mas and
Grape Fruit—Jamaica, $]
Lime-. $9-00 to $10-00.
Mace- 48c, to 55c. per tb.

Nl I KEGS- 1 I Ac. to 12c.

Oranges Jamaica, $1-75 to $2*25.
Pimento—3|c. per ft.

Sugar—Centrifugals, 96°, 470c; Muscovados, 89', 4*05c

Molasses, 89 , 3-93c., all duty paid.

; Antigua and Barbados,
St. Kitts, 39c. to 42c.

i i $2-50.

16Jc;

nidad,

40c. to

per ft.

Trinidad.— Messrs. Gordon, Grani & Co., May IT,

1915.

Cacao—Venezuelan, uo quotations; Trinidad, $19-9
$20-16.

Ooco-ni i On 75c. per Imperial gallon.
COKH : Yin. .ii. Ian, 1 Ic. per ft.

Copra—$4-00 to $4 25 pei 100
Dh.m $7-50
Onions $4-00 pei 100 tb.

Peas, Split—$12*00 per bag.
Potatoes—English $2-25 to $2-60 uei 100 ft.

Rice—Yellow, $6-00 to $6-25; Whil $7-25 per bag.
Sugar—American crushed, noquotati as,

Barbados.—Messrs. T. S. Garrawa> A Co., May 31,

19

Ai:i S4-00 $4-50 per 100 lb.

$1500 pei 100 ft).

s $16-00.

Has --I 100ft.
Mim res Nitrate of soda, Cacao manure,

$5 , Sulphate of ammonia $82-00 per ton.

Mm. issi -
-
N

qui ,!:L| ions.

i (nions -
per 190 tb.

l'i \-. > i. N'i..|iii>tations;Canada,$5*85.
Potatoes Nova Scotia, $4-00 pei 160ft.

Rice— 1: $6-00 to $6-40 per 1901b.; Patna, no quota.
tions; R i ngoon, no quotations.

Si i. _ anulated, no quotations.

British Guiana.—Messrs. Wieting £ Richter, May

I, 1915; Messrs. Sandbach, Parker & Co.,

April 30, 1915.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOE THE WEST IX DIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. \n. 1. Out of print. X<>-. 2,

;
. and I, i iginal paper covers as issued, price Is. each. Posl free, L*. 2./.;

Volumes II. Ill, [V, V, VI. VILVIII, [X, \, XI, MI and XIII:—Price 2*. each; Posl free 2s. 8d., wht n

(III, 2. IV, .".; and V, 2 and 3 are out of print.)
Volume MV, Xii.v I. _',

:: .>,„| I. No. 1 Containing Papers on: The Production of Pork and Bacon; \ new

[ndustry for the Wefll Indies, by Dr. Francis Watts, C.M.G.; Commerce md Science in i

Growing, by Join \Y. McConnel; Bordeaux Mixture; Some Sugar Factory Calculations, by
Dr. Francis Watts, CM.G.; Sugar [ndustry in Cuba, by Noel Deerr; Reporl on Land Settlement
Scheme in St. Lucia; Memorandum on the Geology of the Ground Waters of Antigua, by T. Wayland
Vaughan; The Grounfl Waters of Antigua, bj Dr. H. A. Tempany; ttid Cotton Leaf Diseases, by
W. Nowell, D.I.C.

PAMPHLET SERIES.
I lie Pamphlets are written in a simple and popular manner and the information contained in them is especially

adapt eil to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy-five. Those mentioned in the following list are still available; the rest are oul of print.
SUOAB bin sn;\ . GeNBB V!..

Seedling and other Canes ai Barbados (7) and (22) Scale Insects of the Lesser Antilles, Part I, prica
in 1900, N.i. :;, price 2d.; in 1901, No. 13; in 1902. 4d.; Part II., price 4d.
Nil 19; in 1903, No. 26; in 1904. No. 32; price 4./. each. (17) General Treatment uf Fungoid I'e-ts. Price id.

Seedling Canes and Manurial Experiments at Barbados, (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1903-5, X... 40: in 1904-ti, No. 44; in 1905-7, No. 49; turns. Price 2d.
in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6d. each. (54) Fungus Diseases of Cacao and Sanitation of Cacao

Seedling and other Canes in the Leeward Islands, Orchards. Price id.
in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; ((50) Cotton Gins, How to Erect and Work Them. Price id.

price 2d. each: iii 1903-4. No. 33; in 1904-5, No. 39; in (01) The Grafting of Cacao. Price 4d.

1905-6, N.i. 46; in 1906-7, No. 50; in 1907-8, No. 56; (65) Hints for School.Gardens, Fourth Edition.

price 4d. each, in 1908-9, No 63; in 1909-10, No. 67; (69) Hints to Settlers in St. Lucia. Price 6d.

price 6d. each.
(70) Coco-nut Cultivation in the West Indies. Price 6d.

Manurial Experiments with Sugar-cane in the Leeward Islands, (71) Insect Pests of the Lesser Antilles. Price Is. 3d.
in 1902-3, No. 30; in L903-4, No. 36; in 1904-5, No. i'2; (72) Lime Cultivation in the West Indies. Price 9d.
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THE BEST MANURES FOR COLONIAL USE
AKE

Dissolved Peruvian GuanO—For Sugar-cane and general use

Special Sugar-cane Manure

Special Cococ Manure

Special Cotton Manure

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

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

APPLY TO LOCAL AGENTS oi; DIRECT TO:—

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

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

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

COTTON CULTIVATION IN THE
WEST INOSES.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

fTMMls illustrated 1 klet, published as No. 7-1 of the Paniph'tt Series of the Imperial Department >l Agriculture, gives
JL a simple bul comprehensive account oi all matters pertaining to tbe successful production of Sea Island cotton in the

d lands. The publication constitutes an entirely new and up to date edition of tin 1 A I'. ( of Cotton Cultivation

ished by the Dep rtment in tin- early stages of the industry, and embraces all the new developments that have since

i
- the outcomi oi practical experience and experiment.

\ ITUME says: 'This comprehensive account of Sea [sland cotton in the West Indies. . -
. foj m a verj 1 1 n-t -

guide to those concerned in the . . . industry. . . the pamphlet is verj well illustrated^ tin- general informa-
tion has lii-cii selected with great care, anil the u pilers are bo be congratulated on the preparati t so useful a manual

THE KJSW BULLETIN oliserves: 'The information contained in the wm-k has evidently been selected with
and should certainly be consulted m>l ahme by West Indian planters Inn l>\ those interested hi the subject hi other

i nni i-ies.'

THE rilJ.ii states: 'An [-able little booklet which might be widel\ iutitated bj nthei parts of the tropical

Empi trds not onlj cotton but other products.
'

Favoural c> appeared in the India Riibbei tVoiidmid Tin Hi n

COTTON CULTIVATION IN THE WEST INDIES, pp 118, Figs. 35. I Vice irf. Post free, 114

From all Agents for the Department's Publicatioiio..

I
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is so injurious as the accompanying rise in tempi

ture. At the same time il is always desirabli to

keep the carbon dioxide confenl al a minimum ii

onh because of the consideration that fresh air rend-

ers animals more immune to diseases like tuberculosis.

Another subject which receives attention is

the ecoitomj of small farm gas engines. These

machines are now being commonly employed on

estates in the tropics, but it may not be gener-

ally known that engines develop their best fuel

economy not at their maximum load, but at a load

approximately <>7 per cent, of the maximum load. In

America the draft of waggons has also received much

investigation. The invention of a now form of

dynamometer has enabled interesting curves to be

obtained showing the variation in the horse power

exerted on roads of different surfaces and grades over

long distances. This work is being continued, and

within the next few years a sufficient number of

observations will have been made to allow of the

deduction of very general conblusions. One question

that i- being studied is the effect of the width of tyres

on draft. In this connexion it may be pointed out that

in regard to carriages, a rubber tyre necessitates the

expenditure of greater energy in starting and stopping

than does an iron tyre. Most planters in the West

Indies recognize thai there is need for the investigation

of draft work locally, particularly in connexion with the

relative efficienc} for different draft purposes of cattle

and mules.

The lasl phase of agricultural engineering which

we ma} consider is the teaching "i the subject. For

agricultural student, most authorities agree thai

a tli« itical beginning should: consist oi a study of

mechanics, and that a practical start should consist of

work in the forge and in the carpenter's shop. On the

farms attached to agricultural colleges and experiment
i Ions there is generallj every facility for studying

the different aspects of agricultural engineering. The

various appliances employed fos<the cultivation of the

and for the preparation of crops may be tested

or considered from a theoretical aspect, while the

gas engines and various pumping applianci
- « ill often

be available for critical examination. On the average

estate in the tropics th machinery is frequentlj

rather specialized, as in the case of the sugar estates.

Nevertheless for educational purposes it would be

difficult i" find a bi tter equipment for studj

ineering in tcull ural aspects I han in the

ci ntral factor} and on estates connected with it. which

mi on labour sa\ ing lines.

The considerations in the above paragraph concern

the training of the plantei rather than the agricultural

engineer. In fact they imply his existence. There

are few institutions at presenl capable of training such

an expert, though some of the American colleges n

which mechanics and agricultural'departments are in

touch might suffice. The agricultural engineer is

essentially an engineer, and ol course a specialist de-

pending upon whether branches of irrigation, architec

bure surveying, implement designing or machinery are

taken up. But he must also be an agriculturist in

i lie sense that he must understand agricultural economy,
and be in a position to leek al things from the planters

point of view.

SUGAR CASE EXPERIMENTS IX THE LEE-
WARD ISLANDS, 1918-14.

The series of experiments here reported en have been

continuously in progress for a perii.il of fifteen year.-, and it

has been an essential feature to conduct them in a uniform
manner on the fields of sugai estates situated in the different

sugar-producing districts. The experiments with varieties

of cane constitute the vehicle through which new- and promis-

ing varieties are introduced into cultivation; while the

manurial experiments afford important information as to the

most remunerative way "I supplying these varieties with

plant food.

EXPERIMENTS WITH VARIETIES 01 SUGAR-CASE.

The report under review is divided into two parts as in

former years, Part 1 dealing with experiments of sugar-cane,
and Part II, dealing with manurial experiments. The past
season's trials in Antigua have indicated, in the case of

plant canes, the superiority of B.4596, B.6450 and -

Seedling, amongst ethers. The first and last of those

mentioned have occupied high positions in the li-t for

several years, and their continued satisfactory beha

enables them t" be confidently recommended to pla

B. 6450 is now well known as a valuable cane in Barbados,
where it has wen for itself a very favourable op
It is of interest to record that thn thei Barbados vari Lii

n troduced into the experiments for the first time las

have shown premise as pin namely, B.6204.

B, I'.i-W and B. 1030. B.4030 is in many respect*

interesting cane and its behaviour will be watched

attention. Turning to i at i canes in Antigua, it will be

ed that :e mere the list is he ided bj I' I

The id cane on the list is B.3922. Both these vai
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g ive aboul 3,400 lb. i nci 'I with

4,990 It', of sucrose per acn foi I! 1 596 as a plant i

Another satisfactory ratoon cane in intagua, as shown bj

1: -t year's figures, is B. 1 528.

I

'

i ents in S Kitts it will !» seen

that during tin- season urn [em thi leading c ine was

I >. 109; i! _ ive an a vet - 80 E>. ol

40"7 tons of cane pei acre. During successivi this

variety has gradually come to the front, and appears worth}
of careful and extended trial, as well suited ti> St. Kitts

conditions. I
. >nd cai tli list is 1 1. 11<> which

may al eminently suited for St. Kitts,

whilst it i- of interest to record thai the third cane on the

i is the locallj raised seedling A. 2. Other varieties which

ntinue to show pr ise are [3.316, and B.254. It is

i bserved thai B. 1753 bas shown a gradual decline from the

high position which ii occupied a few years ago.

In regard to ratoon canes it St.Kitts, 1>. 109 again
t kes the lead, yielding 6,510 lb. ol sucrose and 29 -3 tuns of

m pei ici Second on the list is A. % and B 254, Seal}

Seedling and B' 376 are third, fourth and fifth, respectively.

While considering the subject ol cane varieties it will be

i mvenient to make reference here to the section .it the end of

the report on the ana under cultivation in different varieties.

i in* n ting table shows that in Antigua since 1907 there

been a gradual increase from 21"4,to 64 -

l in the per-

ntage of total ana under varieties Other than White

Transparent and Bourbon. Nevertheless White Transparent
I is not been easily displaced, and as a matter of fact occupies

m a at the present time in Antigua. In St. Kitts

this variety is also extensively cultivated, but the area under
it is slight!} exceeded by that planted in 1!. 147. In

Antigua, Scaly Seedling e es next to White Transparent,
while noteworthy increases in area in this island have
occurred in the case of Ii. 1596, B, 6450 and B. 3412. In

St. Kitts considerable increase Las occurred in the case of

I). 109, though the largest increase is put down to 'Mixed

Varieties'. It is unfortunate that such an indefinite form
of nomenclature is necessary. Decreases of some magnitude
are seen in St. Kitts in the caseoi B. 1 7~>3, 1). 116, and B. 109.

MANURIAL EXPERIMENTS.

The mammal experiments during the season under
review contain a feature of fresh interest, namely, manurial

experiments with plant canes. Readers who have followed

sugar cane experiments in the Leeward Islands during past

years will know that the manurial experiments with plant canes

were discontinued in 1907, when it was held to have been

adequately demonstrated for the Leeward Islands that a proper

supply of pen manure is sufficient for the needs of

plant canes and that the additional application of artificial

fertilizers is not remunerative. The reason for restarting
the experiments rests in the circumstance that an adequate
supply of pen manure is not always available and it is there

e desirable to find out what coi bination of fertilizers is

Lest calculate, I to avert the losses in fertility in cases where
this happens. The result ol the first year's trials are decid

edly interesting and instructive, but it will require to be

supplemented by the results oi subsequent years before

permanent conclusions i n irrived at. Subject to this

i irvation, the results up to the present indicate that in the

absence of a dressing of pen manure, applications of artificial

manures are of benefit, and that such applications should

contain ad imountsof nitn tashand phosphates.
To -li"\\ the extei ''t; 1

benefit bi expected, we niaj give

the result obtained in :

:

experiments Nos 5, 11 and 20.

"I
pel Hire at the 1

produced an increa -• in \
i Id of 7 3 i re; in

LVos. 5, 1 I ami l'ii the application of <'><»ll>. of nitrogen as sul

ol ami
,

'

i n it a 101b. oi phosphoric
icid lag mil 601b. of potash as sulphate has pro
duced ,,n ;i verage tm i if >, ield am- iunf ing t>, 7-0 •

re, and pi iunt mil1

,

to 2 I s. OJrf. when -

are valued at LOs. I0t/. per ton, and 58s. §\d when canes are

valued at 15«. lOd pei I m. This ca learlj shows that it

is possible to substitute profitably artificial manures foi pei

e; but at thesame time it must be remembered that

a supply of humus is always nei ad that if pen manure
cannot l,e obtained in fair quantities, resort must he ha I o

green dressings or other forms "f organic matter.

Section 2 of Pari II in this report deals with the old

series of manurial experiments with ratoon canes. A genera]

survey of the results shows that nitrogenous manures have
in all cases led to increased yields. Although the addition

of potash ami phosphate induces a greater return, the

increases experienced are nol as remunerative as when
nitrate of soda or sulphate of ammonia are used alone, (in

the whole, the results indicate again that, in the ca ol

ratoon canes, the most satisfactory uiaiiurial application is

in the form of single doses of quick acting nitrogenous
manure conveying nitrogen at the rate of 4( 1 lb. per acre,,

and applied at an early itage in the growth of the cane.

In relatibn.to theirecently introduced nitrogenous manures,
nitrolim and nitrate of lime, it has been shown that nitrolim

is ineffective as a manure when applied to ratoon canes, but

that nitrate of lime possesses a value nearly equal to that

of sulphate of ammonia. The effect of small dressings of

lime has been negative, but when larger dressings of mail
have been given, benefit has been derived, especially in the

case of heavy non-calcareous soils.

DEPARTMENT NEWS.
Dr. Francis Watts, C.M.G., Imperial Commissions

of Agriculture for the West Indies, returned to Barba-
dos by the S.S. 'Guiana' on June 9 after having
made a lengthy tour occupying nearly five weeks in

the Northern Islands. The object of the visits to the
different islands was to discuss with the Governments
and local planters various agricultural topics, parti-

cularly in regard to the central factory question and
tin- cultivation of corn and other food crops. The
longesl visit was paid to Dominica where the Commis-
sioner spent eleven days visiting the Botanic < Sardens
and various estates. In St. Kitts and in Nevis nine

days were spent, while in passing- down the islands

a short visit was made to the French island of Guade-

loupe. Two visits were made to Antigua occupying
altogether five days, and on the return to Barbados
a shorl time was spent at St. Lucia. The Commissioner
returned with Mr. W. Nowell, Mycologist to the Depart-
ment who has spent several weeks in the interior of

I loinimea invest igat ing the red root disease of I s

the cause and extent of which have h
itisfactorilj

determin id
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FRUIT.

COCO-NUTS IN THE WINDWARD AND
LEEWARD ISLANDS.

!n St. Vincent, during 1913-14, the planting of coco-nuts

was still continued, about 29,000 being imported for the

purpose. In St. Lucia an extension is also taking

Planting has continued, and preparations are in progress
• mi sevi 1. 1 1 estates for further extension of the area under this

crop. The quality of tin- nuts in St. Lucia is, on the whole,

very good. With careful selection it is possible t.> get local

nuts lit excellent quality for propagating purposes. The local

demand I'm- selected SL.-t.-iI nuts has been very considerable,
and the exports in consequence showed but a .slight increa e

in 1913-14: 80,097 nuts valued at £234 0*. L lrf., and 69 cwt.

ni copra valued at £68 18«. trf. were exported.
The coco nut palm flourishes wish great vigour in I >

inica,

and a very considerable industry has I n established, though
there is plenty of room lor further extensions. Over half

a million nuts were exported in 1912, and the continued

investment of capital will lead to still greater shipments in

the future.

In Antigua there were abouf I'i acres of coco-nuts

planted in the island during the year. The interest in this

industry is being maintained, for sotne 5,000 nuts are ordered

for planting purposes next year. On the whole, the planta
tions are in a promising condition, but there are instances

when- drainage is necessary if success is to be secured. This

point lias been brought forward on previous occasions, but

its importance is such as to allow of repetition, for it would
seem that if some eases are neglected success cannot be

looked for. The coco-nut trees are, on the whole, singularly
free In mi disease. Scale insects are somewhat common but

these have caused up to the present littl no apparent

damage.
The coco-nuts at Fiiineys estate in Nevis continue to be

satisfactory; the trees are perfectly healthy, and are bearing
well. The area now under cultivation is about 220 acres.

Arrangements are being made to carry out manurial

experiments in the plantation under the supervision of the

Department of Agriculture.

During the year. I1.IOO nuts wen- collected. A fail-

number of these were used for planting purposes, and the

rest were shipped to the New Ymk market, where good

prices were realized.

Other small plantations exisl in the island.

During 1913-14, the planting of i nuts by the

Government and proprietors of land in the Virgin Islands

received much attention. The interest displayed in the

orders for plants this season must in a gnat measure be

attributed to the example shown by the Experiment Station

in planting out a 4-acre demonstration plot of this palm.
In order to meet the demand for plants in the Virgin

Islands, selected nuts were obtained locally from a group of

trees growing at Cappoons Bay estate, the property of

.1. I'i. R aey, Esq. Trees on this estate are quite free

from any insect or fungoid pests, very prolific, and producing
a nut over 4 inches in diameter.

In view of these facts, together with the risk that is run

in importing disease by the importation ol plants, the Depart
merit deemed it wise tn propagate from local sources.

Up to the time of writing, approximately 35 acn

coco-nuts have been established. Particular attention must
be drawn to the establishment ot i

.' plantation by

it settler in Tortola. The soil on this plantation is of

a sandy loam nature^ ind should the proper subsequent
treatment be given to- the plant-, it is reasonable to expect
that a remunerative yield will be obtained.

Continued interest has been shown in the planting of

this crop, and it i- estimated that approximately 50 acres

will be put into coco-nut cultivation next season. It is

Imped than the interest will be kept Up, as there is great

scope for the development of a coco-nnt industry in the

Virgin Islands.

THE WILD CITRUS FRUITS OP
MADAGASCAR.

There has appeared in commerce in London during the

last two years a curious bronze-coloured orange, marked with

one "i" two longitudinal orange-yt-llnw stripes, but having the

odonr of the edible orange and a sweet juice.

On enquiry of the fruiterers (who charged kf. each for

them) these oranges are stated to come from only one grower
in Spain, whose name is kept a secret by the trade at present.
and who is believed to bave used a graft of a bronze-coloured

Madagascar orange on the ordinary Spanish sweet orange.

According to a note in the Juurnal of the Royal Society

of Arts (April 2, p. I'iT) there are wild -pecies of Citrus, but

in the centre and on the east coast of the island oranges and
mandarines are grown in small quantities from planted trees.

The wild oranges, known as 'Voasary', are most common
on the east coast, growing either near the shore in sandy soil,

or more in the interior in compact, more or less flinty rock,

but as a rule on pom and arid soil, and are usually scattered

amongst bushy growth.
A small lemon about the size of a hens egg, railed 'Vba

Sary mahirana', grows on the north-west coast ot the island.

( >u the east coast there are two local varieties of the mandarin

orange and one variety imported from Zanzibar, and also an

imported variety ot grape fruit.

Dr. Ilaeckel published a list of the different Citrus fruits

of Madagascar, giving their native names, but descriptions ot

the different native fruits are not yet available, and it is diffi-

cult to determine to what type they approach, and how many
are ..I the Orange and how many of the lemon type, since the

.Malagasy word 'Voasary' seems to In- used generally for fruits

of both orange ami lemon type.
These names are as follows; Tsoko, Voahangibe, Voangy,

Voantsoa, Voasari-kelinandria maintra, Voasari-raabirona (evi-

dently the small lemon above mentioned), Voasari-mamy, and

Voasari-mandina.

In the Flora of Mauritius, however, Bojer describes

a speeies said to be a native of Madagascar, but cultivated in

Mauritius under the name of Citrus Vangasay, Boj., and called

'Vangasaille' in Mauritius.

In Mauritius also, a small bronze coloured orange,
a native of China (Citrus fitted) appeals t.. be cultivated, but

this is not mentioned by Ilaeckel amongst the Citrus species
cultivated in Madagascar.

t'ntil we know whether some of the above-named wild

Mad igascar Citrus fruits have a bronze skin, it is not possible
to guess further at the exact botanical source oi the curious

bronz ange imported into this country. Hut the long list of

wild forms in M ... I igascar show that then- may possibly be

yielding essential oils that might become Useful articles

of commerce. (The Perfumery and Essential Oil Record,

April 20, 19150
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IMPROVING LOCAL CORN VARIETIES.

The \ 'i M;i\ 20 1 9 1 o contains

; reporl of a n Witigua \ >
!

.ii w hich, .-i paper on the abov ibji cl was

i id by M r. T Jacl ' itor of i he B
'! reproduced in the

folio icle:

Maize breeding can be roughly divid two

sections; firstly, the raising of new In irii I econdly, the

improvii .

The work of raising new varieties necessitates an

intimate knowli I the laws governing plant breeding,

without which much time and lil>our mighi be wasted

is being made.

On the oi her hand, the imp oi existing
ies is a far simpler propositioi tbly more

immediate good would accrue from this thau from the other.

I consequence, it is proposed to deal with methods which

, ,uld be adopted it' ttempts were made to improve
i local corn.

It can be stated without much fear oi contradiccion,

that the corn "imvn in Antigua is a combination of types or

varieties which through being grown for man) years in the

island has adapted itself to local conditions and become

thoroughly acclimatised.

It might not be out of place to discuss the selection of

corn as performed bj
-

i managers on estates. This, as is

veil known, consists oi picking by inspection from the

storeroom the largest ears oi corn for planting purposes.

This i* better than planting from the first cob to hand, and

pi ssibly more good has been done b) this simple operation
than is generally realized. It may also be the foundation for

i adoption of better methods in the future. The draw-

backs to this may be summarised by saying that it is

mus to the breeding of stock from unknown sires.

It is realized that planters on some estates may not have

the time at their disposal to devote to an elaborate method

of maize selection, but it the above points are considered,

it will be seen that a very simple method might be adopted
Cn all corn estates which would eliminate some of the faults

of the present system. This would consist of detasselling a cer-

tain number of the plants bearing the most promising looking

ear-, and saving the ears borne by them tor seed purposes.
A great many faults could be found with this, but it

would I"' better than the present pre tice, and there will be

lossibility of getting the incre<i ed yields often obtained

from first generation hybrids.

We may now consider methods which would be adopted
it this work were taken up seriously. In the first place the

ears -which will form the first plot would have to be found.

'i should it' possible be obtained from a held which

possesses a low proportion of
[

' ears so as to ensure

i strain on t he paternal side. The plants which bear

irs for planting should be selected for the following

I
ts:—

1. ( leneral vigour of pi

2. Size and position ol ear.

.".. ( 'ompactness oi husk.

I. IV. edom from disease.

Each plant should be marked and the final selection

i in the office.

We will presumi I

'

t;
eat have been obtained,

f eacl eparate row.

When these aii : ige h '

!

t oi the

elled and it i froi •

r< iws that seed for future

future planting is reserved. When ripe the seed from the

thirty row- is weighed
the highest yield d Fr lach ol these, four ol

iest ears are saved, oh aga
the progeny plot up to tin origi I i row s.

Bel i furl her, several points in bhc pn

Ing paragraph might be i ^plained. It "ill be seen tha

reserving for plant ing put eed from em
lated plants, then' is ni If-fertilization. The-

reason for the new vent close pollination oi

the pollination of silks by pollen fi ta Is grown on the

-nine ear. One other
|

ii might bi med and that is,

when weighing the ear- Iran the OWS the number
of plant- growing in the row musl no ;otten. In

other words, the selectii ol a row musl depend on the

average weight of corn borm pei plant. The new points

might be done by more ii but it is more
if actual measurements and weight- are taken.

The following are the main points taken into account:

1. Length and circumference of cob.

2. Shape of ears and distance between row-.

:>. Proport ion ol com to cob.

4. Shape of kernels.

The length of a good ear of Antigua corn is about H>-

inches. The circumference should be three fourths of this

taken about one-third of distance from the butt. The shape
of the ear should be cylindrical with narrow divisions

between the rows.

The divisions should not be more than ^-inch wide. The

proportions of cob to corn should not be less than 85 per cent.,

and the minimum number of grains should be between 800'

and 900.

As to the grain itself, the length should be about one

and a half times the width, and should be wedge shaped.
One other point might be mentioned, and that is the

weight of grain in individual ears. It must be remembered
that selection is performed not merely to obtain large ears,

but to obtain ears giving large weights of grain. Therefore

it will be necessary to weigh the com from each ear before

deciding which to discard. This factor is influenced by the

length of the individual kernels.

To sum up, there is :
—

1. A .-election of ears from a field bearing good ears of

corn.

2. The actual planting of the progeny plot, which

should if possible be situated in a field in which thee i.-

growing only pedigree corn.

3. The detasselling of alternate rows in the progeny

plot.

i. The obtaining of the car- from half of the number
of rows giving the highest yield.

5. The selection ol the besl ears from the fifteen rows

giving the highest yield.

It might be pointed out thai there is a limit to seed

selection, and that aftei a certain point is reached^
undesirable characters are eliminated, further improven
can only be made by introductions oi new varieties.

The observations relating to staple crop- forwarded from

St. Luci i at the beginning of this month show that the cacaO

crop was finishing while the lime emp wa >out ti

ripen. A- might be t tpected, the sugar crop was nearlj
over. It is stated that the yield hi- been g I in the

valley- but short in the dry district-.
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COTTON.

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

write as follows, under dates May 17 and 31, L915,

respectively, with reference to the sales of West Indian

Sea Island cotton:—
Since our last report (May 3) about LOO t.. L50 bales oi

West Indian Sea Island cotton have been Bold, chiefly

St. Kitts 16rf. to
16$c?., and

Barbados]
\\<1.

There is still very little demand ami this industry is

much disorganized, owing to the war in Northern France.

Since our last report (.May 17) about tin bales of West

Indian Sea Island cotton have been sold, chieflj St. Vincent

at 17rf., with a tew Montserrat at 1 tyd.
Then- is very little doing, Imt prices are comparatively

steady.

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

Sea Island cotton in the Southern States, for the week
ended May 29, is as follows:—

TKe market has remained very quiet. There is some

inquiry which resulted in sales of only 5 bales (portion of

a crop) on private terms. The unsold stock consists entirely
of Planters' crops classing Extra Fine anil held at •_'>. to 30c.

There being no odd bags the quotations for graded
cotton are omitted.

This report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
and Manchester, up to May 2!>, 1915, were 108 and

1,819 bales, respectively.

UTILIZING COTTON STALKS.
At Greenwood, Miss. (U.S.A.), a pulp mill with a

-capacity"!'
oil tons dailj is being erected to manufacture

pulp for paper-making from cotton stalks, a hitherto unused

by-product of the cotton fields.
"

This industry is of vast economic value to the cotton-

gTOWing sections of America, as well as of great value to the

paper-making trades at this time of increasing scarcity in

pulpmaking materials the world over.

The COttOn- plant is a well-known annual plant, the

stalks of which, after producing its crop oi cotton, have bei n

destroyed by the farmer in preparing his ground for the

succeeding Crop. A conservative estimate oi the annual

supply of cotton stalks in the cotton-growing sections of the

United States i- abpul 75,0,00,000 tons. H but 25 per cent.

of this can l>e utilized, it will aggregate an approximate pro-

duction of 6,000,000 tons of piper annually, worth more

than .£10 per ton. As there appears to be an inexhaustible

suppl) of cotton stalks that are useless for anyother purpose,

it ensure- a 'raw material cost' of little variation from year
t., year. Usually about 10,000 cotton plants are grown on

an acre of ground. In the Yazoo Delta section the growth

of the cotton plant is large, often attaining a height of 8 feet,

In teet. and 1 1' feet; ^he stalks of which in a dry condition

weigh from
jj

lh. t" •"• lli. i m b

The best cellulose for durable papers will be obtained

from the fibre nl tin .cotton plant. This particular fibre is

a thin walled tube which collapses in a peculiar twisted

manner in the beating process, interlaces in the felting proi

much better than any other fibre, ami holds its grasp tena

ciously. It is strong, flexible and durable, oi light weight, and
with double the tensile strength "i stock used in ordinary

wrapping paper.

Paper made from cotton-plant fibre, when nitrated,

becomes an efficient ami convenient form of smokeless powder.
Chemical works will also he etc, ted at Greenwood in

which to conserve and tefine the by products produced, which
will he of much value in art- and manufactures.

Large quantities of old cotton -talks are being delivered

at the mill site, the COS) delivered being about 1 2». 6(2., or
S.'i U.S. currency, per ton. The daily consumption of stalks

will lie loii -hoit ton-, which will produce 50 tons of valuable

pulp.
The mill lmated on the Southern Railway at < Ireenw

I,

Miss., is the first commercial pulpmill of its kind ever erected,
and the industry has promises of surpassing the present

importance of the cotton oil industry in America.

The process and detail- for manufacturing pulp and

paper from cotton -talks were worked out, and the value oi

the product demonstrated in an experimental plant at

Philadelphia, Penn., with the result that it was decided to

construct a commercial and permanent plant at Greenwood,
Miss., U.S.A. {Journal "i t/i> Royal Society of Attn,

May 7, 1915.)

Botanical Notes. - An interesting abstract appears
in the Journal of the K<-yal Horticultural Society for April

! '.I I

5, dealing with the P.otanic Gardens at Rio de Janeiro. It

is slated that great improvements have been effected at Rio

during the short time thai Dr. \\ illi- I formerly of Ceylon)
Ims been in office a- Director. Quite apart from artificial

improvements, the garden- at Rio are naturally s e of the

in the world. Adjoii ing i- a forest -lope which has

been taken oxer by the Brazilian Government for the cultiva-

tion "i useful tree,-, but the work of clearing is rendered

difficult owing to the rapidity with which the jungle growth

develops. The extraordinary richness of the flora in and
around bio is shown by the fact that no fewei than 11,1)111)

species ate known from the federal area in which the city is

situated. Though forest trees predominate in the gardens
themselves, there are ..pen -pace- when- European and ti op al

flowers flourish bedded side by -i.le a- In an English park:
but the great features are the palm avenues, tile bambini

plantations, tine groups of Ravenalia madagatcariensis, very
tine collections of Cycads and Conifers, and many others

including tropical aquatics.
A second note on climbing bamboo-, in the same journal,

give- -nine interesting field observations on Arthrostylidium
and other climbing bam! I Porto Rico A. snrmnitosum
i- described as 8 \<t\ graceful and delicate!} beautiful species,
and is found hanging from the long limbs of the trees. It

was ob-erve.l to be in full flower on December '_', 1913.

Another species, A. multitpicatum, has the -lender, naked,

growing ends of the culm- beset with short, sharp prickles.
These long grappling branches -wing in the breeze like a whip
lash until they strike ahold. These branches are freely

produced and form an entangled nia-- that is said to draw
blood at ever) step of one- progre-- through it.
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PRODUCTION OF AMMONIA AND
NITRATES IN HAWAIIAN SOILS.

Bulletin No. -'IT of the Hawaii Agricultural

Experiment Station contains the following summary oi

the results obtained from an investigation into the

occurrence of ammonification and nitrification in the

soils of thai t< rritory:—

(1) The pasture and forest lands ol Hawaii, the soils

osed for aquatic crops, and most other island soils not

subjected to frequent tillage :ontain very small amounts oi

nitrate but considerably larger amounts of ammonia.

(2) The uncultivated soils.are capable of supporting

vigorous ammonification ol dried blood, but are toxic to

nitrification.

(:!)
Nitrification lakes place in Hawaiian soils after

aerated conditions have been maintained for a period of

several months, but not immediately following tillage.

Ammonification is also stimulated by tillage.

(I) The inactive state of nitrification in the unculti-

vated .-.nils is not due to the absent^ of the nitrifying

organisms or aciditj

(5) Sterilization in the autoclave and burning tailed

tp bring about conditions favourable to nitrification, but

burning caused a splitting off of large amounts of ammonia.

hi The beneficial effects to crops produced by burning

refuse is probably due in considerable part to the formation

of ammonia.

(7
The plants growing on the uncultivated soils

probablj absorb nitrogen largely in the form of ammonium

compounds.

(8) Partial sterilization of Hawaiian soils stimulates

ammonification for a short time, usually about two weeks,

followed then b) a retardation in ammonification. Nitrifica-

tion is inhibited temporarily by partial sterilization, but

later on regains its activity, due possibly to reinoculation

with iii boii rganisms.

(9) Reinoculation of the partially sterilized with

untreated soil did not overcome the stimulation to aiumoni-

fication, but stimulated nitrification.

(10) A permanent increase in the available nitrogen

(nitrate and ammonia) was effected by partial .sterilization in

Certain soils, while in others the effects were very temporary.

In the latter instances it is possible that nitrate and ammonia

Consuming organisms gained the ascendancy toward the close

of the experimental periods, and that ammonification was

partially inhibited by the too great accumulation of the

products of bacterial action.

(II) Two tenths per cent, of toluol ami carbon

bisulphid were equally as effective as t per cent.

(12) It is believed that both the aeration and partial

sterilization of Hawaiian soils brteg about stimulation in

bacterial action through effects produced on the colloidal -oil

films, but continued aeration in the more effective. The

protozoan tlieorj appears to be "i doubtful application to

soils.

(13) Calcium carbonate produced considerable stimula

in the ammonification of dried blood ami soybean cake

meal in certain soils; in others, only slight effect.-. Magnesium
carbonate, on the other hand, produced marked stimulation

in a number of instances: In two soils only, magnesium
. it. was toxic to ammoaification. Dolomitic and

calcareous limestones produced effects similai to those

produced by calciun i ite.

(II) In certain soils calcium carbonate stimulated

nitrification, while in others no effects wen

Magnesium carbonate, on tl ther hand, was tpa

nitrification in a majority "i the -oil- studied

(15) Nitrification was found to 1 pially as active in

the manganiferous and titaniferous -oil- as in the other soils

studied, but magnesium carbonate was especial!} toxic in

these soils, and was nine toxic to the nitrification oi soj bean

cake meal than ( dried blood.

ihi) Dolomitic ami calcareous limestones produced
similar effects on nitrification, bringing about stimulation in

the soils in which calcium carbonate
|

luced stimulation

and no effects in the soils that wen unaffected by calcium

carbonate.

(17) The application of calcareous and dolomitic

limestones will probably produce similar effects on the

availability of nitrogen in Hawaiian soils, but regarding the

effects of the burnt lime., further experiments are necessary
before conclusions can be drawn.

(18) Positive conclusion can not be drawn concerning tha

effects of the lime-magnesia ratio on ammonification ami nitrifi-

cation in soils. The evidence to date, however, points to the

probability that this ratio exert.- very little, if any, influi

bacterial action in the usual soil. The concentration of

magnesium salts in the soil moisture, on the other hand,

probably has an important influence on bacterial action.

(19) The experiments recorded in this bulletin empha-
size the importance of maintaining the best aeration possible.

This can not be done profitably without the rotation of crops,

including green manuring. The exceedingly high clay content

of much of the cultivated land- causes the soil to "be very

heavy, and to pack after rains, so that aeration becomes poor.

By increasing the humus content aeration will be increased,

drainage facilitated, and bacterial action stimulated. Thus,
the plant food will become more available, deeper rooting of

crops be encouraged, and their ability to withstand the

effects of drought be greatly increased. Xo system of soil

management in Hawaii can be judicious or permanent without

the rotation of crops and the maintenance of humus.

The storage and application of pen manure has been

studied recently in Germany with interesting results. The
main conclusion drawn is. thai to obtain the maximum

benefit, the solid and liquid excreta should, on the estate, be

utilized separately. The reasons for this are so obvious that

one is surprised that they have not been pointed out earlier.

Firstly, the two manures are essentially different in their

effects: for example, the nitrogen in urine acts as rapidly as

that in sulphate of ammonia, whereas the solid excreta's

effect is very much slower. The value of the -olid

matter depends largely upon its high bacterial content,

and its richness in humus-forming organic substances.

Urine, on the other hand, is relatively pom in bacteria and

humus-forming substances, but as already pointed out. rich

in quickly available plant nutrients. It is suggested that

urine should be more commonly applied to the soil along
with absorbents, like peat moss. Further information

on this subject may be obtained from the ref

the English Journal of the Boftrd of Agriculture, for

May 1915.
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NOTES AND COMMENTS.

Contents of Present Issue.

in the editorial in this number the scope of agri-
cultural engineering is explained by means of a review

pi the Transactions of the American Societj of Agricul-
tural Engineers.

On page 194 will be founiJ-Teviewed the recently
issued Reporl on sugar-cane experiments in the Leeward
[slands, L013-14.

Thn i an icli - in i his issue deal w ith various

aspects of soil chemistry. The most important article

is that which describes recenl work in this subject, on

page 205.

[nseci Notes deal principally with locusts in

Trinidad and Venezuela; while Fungus Notes com-
prise an account oi the cause of citrus canker.

Fine Cotton Spinners' Dividend, 1914-15.

According bo the Manchester Guardian
May 12. 1915, the dividend statement of the Fine
Cotton Spinners ami Doubters' Association for the

1914-15, shows thai there has been an appreciable
decline in the profits. This is said to have been

anticipated by everybody. The company, however,
lias ,i reserve fund of £1,175,459, and the directors

feel justified in the circumstances in repeating the
dividend of 8 per cent, which thej paid for each of
the last six years, although their doing s icessitates

the reduction of the balance forward from £256,311 to

£134,868.

Particulars as to the French mill and the results

of the working of the Mississippi cotton estat

likely to be given later, either in the directors' i

or in the Chairman's speech at the meeting.

As td the financial stability of the Association, it

might be mentioned thai the gross profit in 1911-12
was £637,967, in L910-11 £641,845, in 1909-10

£673,220, and in 1908-9 £493,317.

The Nature of West Indian Patois.

The interesting description by Mr. C. F. Condelle
of St. Lucia patois referred to in a gleaning on another

page of tins issue, begins b) noting that this

language in St. Lucia is nearly identical with that

spoken in Martinique, Guadeloupe, Trinidad, Dominica,
and the country districts of Grenada and, which is

more curious, the far distant island oi Mauritius. The
writer points nut, however, thai Wesl Indian patois
differs much more from good French thai the English
of the lower classes in such places as Barbados or

Antigua does from good English. In the latter case
the difference is not greater than, if as great as, the

difference between good English and the various

county dialects. The essential point is that a French-
man could not understand a patois-speaking St. Luci in,

whereas, of course, an Englishman could readily
understand a non-patois speaking individ al.

The article goes on to compare the French and
the patois equivalents of different English sent
The follow ing is an example: Oti. alU z-vojjts .

< Whi
you going?) i- Coti ou ka altt .'. in patois.

Patois, it is pointed put
|

ses a
pi

culiar I-
i

I

of conjugation with ktfi (futurit} or prospective tim i

and various other words of a similar i iture. It is

interesting to note that the sound of : is generally
placid before a French noun beginning with a vowel,
due to the French liasion. For the definite article is

i . >
1 1 1 1 1 1 . . 1 1 1 \ substituted an 'd (French) aftei the noun,

probably fr the French Several

English words have been adopted into
] ?->boy,

slate. 'Little boy come here is 'Ti In vien

The origin of soi »fthe words used is doubtful, but
are thought to be of Spanish or mon oi oi Africa

origin.
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Finally in addition t<> patois there is a curious
i Jai .:

>
1 1 . as it is calli I. Jargon speaking

can be applied to English as well as to patois.

It consists of inserting thi sound of /> with the

assonate vowel sound betweei syllables. When

spoken fast jargon is quite incomprehensible to the

ininitiated. An example will explain this best: I gave

you three shillings Ap I gay-pay youpon threepet

slieepileepings. This extraordinary kind of school-boy

'annua.;.- appears to date back a long way, probably
i mi,. - of slavery.

In concluding this note we may briefly but

seriously refer to the economic importance of elimi-

nating patois as much as possible from the labouring

population, for the simple reason that i( renders their

administrati re difficult, and is a serious obstacle

bhe advancement of education.

Ceylon's Coco-nut Trade.

A very complete account of the coco-nut industry

in Ceylon appears in the Tropical Agriculturist for

March 1915. According to the latest statistics, the

extent of the area m Ceylon cultivated with tea

amounts to 409,500 acres valued at £16,000,000; that

of rubber to 240,500 acres valued al £12,025,000;

whereas the area under coco-nut palm is estimated at

800,000 acres, which maj be vahied al £40,000,000.

A. g I feature about the Ceylon coco-nut industry is

that it is almost entirely in the hands of the local

people.
An outstanding feature is also the variety of

products of the palm which Ceylon exports. These

include, copra from the dried kernels, coco-nut "il from

the copra, desiccated nut, poonac or oil cake, and

coco-nut fibre and yarn. Copra, however, is the chief

product shipped, amounting to nearly 21,000,000 tons

ii L914. I'ln article goes on to say that the cost of

manufacture of copra is very small and many of the

plant'
is are against the use of costly machinery in

place of the simple and economical process now obtain-

ingin Ceylon. Experience in Ceylon is against the

use ot elaborate machinery. As regards desiccated

nut, it is of interest to point out that Ceylon

"•ally monopolizes the world supply of this food

product.

Finally in regard to fibre and yarn it is

pointed out that hitherto much of this has been sent

to Germanj and that the Secretary of State for the

Colonies has suggested the advisability of selling up
brush manufactories in Ceylon with a view to supplj

ing the British market, which has hitherto been

Hi, ie,| for b\ the German manufacturer.

of synthetic dye BIui rge is an almosi indispensable
material, and the besl quality has always been that

which has been dyed with the natural rather than the

s\ nthet ic colour. 1 1 is appan m that in pi

ostances indigo planters in India and Ceylon
a good opportunity for coming again to the front

especially since an effort is being made to get the

British Government t< mpulsory the emploj
men! of the natural product in bhi manufacture o

serge for the Royal Navy, \ g 1 deal ha- :

appeared in the press concerning natural dye culti

vation in England, ami a gleaning dealing with this

will be found in this issue. The fact remains tha

a sufficiently large supply to have any material influence

in the present crisis cannot lie forthc ing Iran

England itself, owing bo the almost complete ah

of organization. In the tropics, on the other hand
considerable orders lor some kinds of dyes can and
have been placed, and one of these might certainly be
natural indigo. According to Tropical Life, to repeat
what has already been said, blue serge must pass away
unless a greater quantity of natural blue dye is to be

quickly forthcoming.

The Dyeing Industry and the Tropics.

What should he an encouragement to indigo

growers is the statement made in the current issue of

Tropical Life that the production of blue serge cloth

is likely to lie seriously restricted through the scarcity

Prussic Acid Content of Sorghum.
The influence of the sod on the prussic acid

content of plants is a subject ot' much interest in the
West Indies m connexion with cassava. 1'haseolus

lunatus (coloured Lima beans) and other plants. The

following results i especially par. 1.) are in accordance
with those obtained i>\ Brunnich ami Treub. On the

other hand, Scurti and Tommasi in Italy found that

the addition of nitrates, in the case of beans, reduced
the prussic acid content:

'(I) When sorghum is grown on poor, infertile

soil, added nitrogen may slightly increase the amount
of hydrocyanic acid in the plant. With a fertile soil

and abundant nitrogen this effect may nol be

produced.

(2) During the first three or four weeks of the

plant's life the prussic acid is concentrated in the-

stalks. Then it rapidly decreases and disappears there,
hut apparently persists in the leaves in decreasing
percentages until maturity.

(3) Climate and variety may he more impor-
tant factors than soil nitrogen in determining
amount of the acid in the plant.

(4) Complete hydrolysis of the glucosid is

obtained by digesting the macerated tissue for two
hours at 40 to 45 < V

The paper on which these conclusions are based

will be found in the Journal of Agricultura
"

h

for May L915.

h may he mentioned that an article is appeariug
In the forthcoming of the West Indian Hull.

which deals with the question of prussic acid Po

in different strains ofbeans; and ii is shown

presence of the poison depends on thi I her
than on the soil.
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INSECT NOTES.

LOCUSTS.

According to the Trinidad newspapers the recenl out-

break of locusts is Venezuela, although not as si vere as one

which was experienced in 1885, is of considerable propor-
i The fears that the flying adult locusts mighl invade

Trinidad appear to have- been justified, since specimens of

this insect were taken at Chacachacare in that island on

May 30, when large swarms began to arrive at that place.

The insect concerned in this outbreak and invasion is the

South American migratory Locust (Sc/tistocerca paranensis).
A related form, ScMstocerca patient, is the common grass

hopper in these islands, whilst another species, ScMstocerca

americanv, is the abundant and sometimes seriously

injurious locust of the Southern United States.

Mr. W. G, Freeman, Assistant Director of Agriculture,
and Mr. A. E. (Alliens. Assistant Government Analyst,

visited Venezuela to study the conditions under which the

attack was occurring in that place, returning to Trinidad on

the day following that on which the swarms of locusts were

observed arriving in that colony.

It was found that in Venezuela the locusts readily

attacked leases of the coco-nut, Palmiste and gru-gru among
the palms, and corn, beans and peas appeared to be accept

able f Is: banana and the Anauca [mmortcl were also

attacked. Cacao, coffee, Saman, and the Bucare Immortel

trees were not eaten: tomato and Guinea grass were likewise

left untouched. It is mentioned as a noticeable fact that the

locusts avoid the shade, settling and feeding on plants which

are iii full sunlight.
In anticipation "I an invasion by this insect, the Board

ol Agriculture issued Circular No. 13 by Mr. K. W. CJrich,

Entomologist, giving information in regard to the life-history

of tlie>e insects and the mean- which would be likely to be

ol value iii controlling them. Tile following is extracted

from the circular.

The swarm of'invading loousts will consist of winged
adults of both sexes. These feed voraciously, and the females

deposit the eggs in the ground. In about three months tin-

eggs should hatch and the young appear.
The young are

wingless 'hoppers' which feed activelj md require another

three months or thereabouts to complete their development.
The locusts, both young and adult, may lie killed bj

of arsenical poisons, and fortius purpose sprays ol

arsenate of lead, arsenate ol soda and a poison bran mash are

recommended.
The arsenate ol lead is used for this purpose at the rate

of i D). tO "ill gall. Mis ..I water, and it is .suggested thai 1 II).

Ol lone lime should be slaked in the water.

The iisenate ol soda mixture is prepared by boiling

together until dissolved 1 ft', white arsenic. 1 Hi. washing
soda in 1 gallon of Water; water should be added to in ike up
for that lost by evaporation during the boiling,

Tins is a stock solution: for »>< as spray, slake 2 to .'i ft>.

stone lime in 50 gallons of water and add 1 pint of stock

Solution and 1 gallon of molasse!

These two spray, mixtures are to be sprayed on to the

f 1 plants when the adults or the young are feeding.
The poison Iran mash is made as follows: -

Pari -i n oi white arsi -.'. ft.

Bran 01 pollard 50 tti.

These are mixed dry.

six lemons, sour oranges or limes chopped upline, rind and
all, 1 gallon oi mo I 5 gallons of water are thoroughly
mixed together, and when needed for us.-, i.e., the same day
it is to be applied, stir the bran and arsenic mixture into

this.

This poison is scattered on the ground where the locusts

are feeding It should be applied early in the morning so

that the locusts may have a good opportunity of eating it

before the sun dries it up. This poison bait, flavoured with

fruit juice, has been verj successful (often destroying as

many as 90 to 95 per cent, in one application,) in the United

States, and should prove useful in Trinidad.

In dealing with an outbreak of locusts it is necessary to

destroy as many of the adults as possible to prevent the

laying of eggs, as far as this may be accomplished. The
destruction of the eggs by ploughing or forking the ground
where this can be done will further reduce the numbers, and
when these methods are followed by a determined attack on
the newly batched 'hoppers', a very fair degree of control

ought to result.

The Pink Boll Worm. According to Current
Notes in the latest issue of the Journal of Econ-miic

Entoiiiolotjti. a general conference was held on December 18,
at Washington, to consider the danger of the introduction of

the pink boll worm into the United States. Tin ncensus
ol opinion expressed was that the present situation demands
a quarantine against all foreign lint, with a provision for the

importation of such cotton only in States outside of the

cotton belt. It was also proposed that such southern mills

as require foreign cottons be allowed to obtain it from stocks

which have been in storage in the northern localities for at

least a year's time.

A Cricket Predaceous on Termites. 'During
a flight of termites

i Femes lucifugus, Rossi) at Manhattan,
Kansas, ..n Octobei 6, 191 I. a common held cricket (dri/llus

penntylvanius, I'.uriu.) was observed feeding on the termites

as they emerged from the ground. The cricket was between
two of the holes from which the termites were emerging
and was devouring one termite after another. During the

fifteen minutes that the cricket wis under observation it

caught and devoured eleven termites.' (Journal of Economic

Entomology, April 19 I 5.
|

The Agricultural Superintendent, St. Lucia, viaited

Soufriere during May and held a meeting at the Court House
in connexion with the Soufriere Agricultural Credit Society.
( me of the objects of the meeting was to ask the Administra-
tor to appoint a < hairman to succeed the late Mr. Kennaway.
Great interest wis displayed during the course of the
ii ting, and manj of the general public were present in

addition to every member of the Society. It is believed that
with careful guidance and more capital this society could be

rapidlj extended.
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VETERINARY NOTES.

ANIMAL CARWBES OF ANTHRAX.
The nature of the disease known as anthrax is

sufficiently well known to render an rj its description

i„ the present article. It is the in i in the folio

paragraphs to outline an inter a e of investigation

work conducted by Dr. W. II. Dalrj igle,
of the Louisiana

State University {American Veterinary Review for Decern

ber 1914) into the ways in which th be dissern

inated by different mammals, birds an I insi

The investigator had long been uider the impression

that infection is spread through the activities of certain

carrion feeders on account of their periodic contact with

anthrax carcasses during seasons which afford favourable

climatic conditions for t lie development of the infection on

areas where the disease had already existed and where strict

sanitary measures were not carried it. \ew areas and

fresh foci of infection, and a wider general occurrence of the

disease could not be accounted for in theabsenceof carriers

that could move from place to plai
I thereby extend the

territory of infection.

This led to the systematic ,vork now under review.

The subjects used in the tests were: the turkey buzzard

(Cat/iartts auro), the carrion crow (Catkaritta atrala), the

dog, pig, cat, opossum (Didelpkys virginiana), and the

common fowl. The term 'buzzard' is used to include both

the turkey buzzard and the carrion crow, as they frequently

scavenge in company. The experiments were conducted in

a wire-screened room, with concrete door and walls.

Buzzards were confined in r oy cages the bottoms of

which were covered with heavy wrapping paper. Alter

feeding the paper was removed from the floors and the cages

repapered, and the faeces collected from the cages as soon

after dropping as possible. Anthrax spores were used in

three different ways: namely, ( 1
) fed in meat balls which were

thoroughly infected: (2) through infected carcasses of

rabbits: (3) injections of suspensions of anthrax spores made

directly into the crop.

A large number of cultures were prepared from the

feces, but not a single anthrax colony could be found.

Not succeeding in finding infection in the faeces, cul-

tures were made from the contents of the digestive tract-

Several buzzards were fed spores by the methods just

described and the birds destroyed at different periods after

feeding (from four to twenty four hours), with a result that

no infection was found beyond the si unai h, and but little in

that organ.
These experiments would seem to show that anthrax

bacteria do not pass through the digestive tract of the buzzard

and are therefore not disseminated in the droppings of this

bird.

In order to test the question of mechanical distribution

of the infection through the contaminated feetand beak of

the buzzard, anthrax carcasses of rabbits were fed permitting

the bird to devour them as it would under natural condi-

tions. At different periods scrapings .eie taken from the feet

and beak, and cultured. As long a Mine as forty-eight hours

after feeding and cleansing the cages; virulent anthrax was

obtained from both feet and beak. In the state of nature,

however, it is possible that the infe tion would not be found

after so long a time, as it would most probably have been

washed off or otherwise removed.

Buzzards are gluttonous feeders and frequently throw up
much of what they have swallowed. Having found infection

in the stomach contents, it was thought likely that the

vomitus might itain the organisms and becoi u
'

source from which the disease could spread. Two hours

feeding on the anthrax caccase of the rabbit, a buzzard

emitted a large amount ol the flesh, which was carefully

collects iltured and colonies of anthrax developed on

dilution plate used. These results would em to

e that the buzzard is capable ol cai i \ ing infi ction foi

long distances, and of creating fresh foci in pa w.

It may be stated I,. i bat a con eqi i le ibove

results has been the repeal, in the Southern United States, of

existing laws for the protection of the buzzard or the

enacting of legislation for the bird's extermination.

Experiments conducted with dogs, swine and its

showed that infection will pass through the body and

in consequence, the excreta of these animals

a source of infection. In regard to the common
anthrax was found in the posterior pari ol the tract, and the

feces contained anthrax infection lor forty eight hour

the spores were fed. In the ease of swine, infection was

found in the excreta no less than five daj il ei feeding the

infection.

The writer of the paper then turned his attention to

insects, particularly horse flies (Tabanids) as agents in the

distribution of this disease. The writer is of opinion that in

Louisiana, the earlier cases of anthrax in a season I

from the ingestion of infection; while the later ones, and

a greater and more rapid spread of the disease is brought

about through the agency of infected flies. Owing to the

semi-aquatic life-history of the tabanids, it should not be

difficult by means of drainage and other sanitary methods to

k.ep them more fully under control.

The writer strongly recommends systematic vaccination

against anthrax and regards the single- and double-dose vaccine

as being equally effective; though it is stated that three

weeks to one month must elapse before immunity is secured,

which when obtained should last for one season of ten or

twelvemonths. Satisfaction is expressed in connexion with

the decision of the United States Government to supervise

the preparation of vaccines. Apparently some of these have

not been prepared in as pure a manner as they should have

been in some of the American commercial laboratories.

Lastly, the writer gives attention to the question of the

spread of anthrax in infected hides. This is a matter which

affects the West Indies commercially, and the quarantine

regulations imposed by the United States are in a general way
well known. Hides may be disinfected in several ways, but

the three accepted by the United States -Government are

immersion in bichloride of mercury (1 to 1,000 solution);

immersion in 5 per cent, solution of carbolic acid: and by

exposing to the fumes of sulphur dioxide. Readers who are

especially interested in the question of hide disinfection

should refer to the Journal of Agricultural Research of the

United States Department of Agriculture, which deals with

special aspects of this subject. Reference may also be made

in regard to the preparation and disinfection of hides, to the

Agricultural Ntm, Vol. XII, p. 247, and Vol. XIII, p. 167.

A notice appears in Future (May 13, 1915) in regard to

the Eleading Courses and Examinations conducted by the

Imperial Department of Agriculture for the West Indies.

This notice is based on the recent Circular issued by this

Department containing a revised book list and a slight altera

tion in the syllabus in regard to crop subjects. It would

appear that Naturt considers these courses serve a useful

purpose, and are worthy of imitation in other parts of the

world.
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GLEANINGS.

Vrmrding to thi tfu Royal Society of A>is

kpril 30, the Indian rice harvest for I'M I l~> was
estimated at 284,125,35] quintals of husked rice as against

292,522,979 quint ds in 1913 I I. The yield of cotton was

9,492,752 quintals a I 9 189,733 in 1913-1 I.

From information received frdm Turks [slai I ivi andei

o called sumi I begun, and

lobster ..inning, sponging, and sisal bemp factories are in full

swing. It is reported that a capitalist wishes to start the
1 'i- lit d< ler industry. These animals are found plentifully
in the waters around the Caii

Most of the important grasses and forage plants of

II iwi i in described in Bulletin No. 86 oi the Agricultural

Experiment Station in that territory. The forage crops
which are poisonous or otherwise undgrsirable are mentioned
in tabular form, ami these include Johnson grass (Andropogon
/talepensis), the guava, the castor bean, and Tephrosia

purpurea.

In Venezuela increased attention is being given to the

collection of chicle gum owing to the falling off of exports to

the United States of t hi> product from Mexico. Chicle is

stated to offer considerable advantages over balata in the

Bolivar province, from the point of view of the collector, as

ii be found much nearer the centres of listribution.

(Bulletin of th* Imperial Institute, Vol. Mil. No. 1.)

Tie . ield of maize in variou

1910 is shown in tabular form in the Journal of th< Depart
A ' Foi March 1915. Cat <

'

i

the list with 57 I'n he!
j following which

there is a 1 to 34 bu hi \s in the case oi Egj pt,

The average yield for tin' United States is given as 26*58

bushels, while thai of Russia is only 19"73 bushels.

As a result of the increased demand for dj es, the Fruit,
'

Journal, for April 24,1915, and
i. 1915, publishes two articles which give an account

if the leading
'

colours. Most oi these

refer to plants that grow in England; but indigo, logwood
md gambier are also m

I, as well as the cochineel dye.
I oted that the stalks of the common rhubarb w

I dyes for wool.

It i reported in 7'/»> A' Journal for

\i i

j 6, I 9 I 5,
i hat upti n intity oi

If] Brazil as the supply has

>nly In' ii equi it ion '
!i ic< '-nuts to the

value of £ 1 ,930
" d in 191! I ina

in. I I rruguay. It i
I cli and get

ditions of i he Bra; -
I

I
i

One oi the, most formidabli is which faces tin

Animal [ndustry Division of the Hawaiian Agricultural Com-
missioners i> the periodical outbreak ebro ipinal

meningitis among equine stock. I ble losses result

also from hog and the Hawaiian I

for April 1915, says that the control of this

e vwiulil n"i a
|

as effective as possible.

The Barbados Standard for June 11 reproduces
article from the St. Vincen ribing the report on
I ir. I Eovey's recent visit to the crater u

pici

the American Museum of Natural History. Dr. Hovey
has revised s ol the altitude measurements. He also

finds there is no seepage of water fr the crater, nor arc

there any signs of volcanic activity anywhere. The volcano
seems to be absolutely quiet and as safe i ii was for ninety
years before 1902.

A concise account of agricultural education in St. Lucia
will he found in that number of the Imperial Education Con-
ference Papers, Section 111. dealing with the Colony in

question. This includes a short history of the agricultural
school and a statement of the position of the agricultural

department in relation to the primary scl Is. A very inter-

esting appendix | F) is attached to this report, consisting of an
article on St. Lucia patois by Mr. C. F. Condelle, late

[nspector of Scl Is. This latter receives further attention on
another page in this

There is an increased demand in < (real Britain at present
for boxwood, which in former years was supplied from around
the Black and Caspian Seas. Several substitutes for true

boxwood have, however, been introduced, and one of these,
the Knysina boxwood (Gonionm Kamassi) has been exported
in considerable quantities from South Africa. A species of

true Boxus is also found in some parts of South Africa.

The Imperial Institute has accordingly suggested to the

Union of South Afrii i G that it would be well to

the present demand as far as possible. In pass

might he asked whether Dominica and other West Indian
islands might not be able to do something in connexion
with this present enquiry for hardwoods, further information

on the present subject will be found in the C/tam
Commerce Journal for May 1915.

Foot-and-mouth disease, which forms the subject of

Farmers' Bulletin X<>. 666, United State- Department of

Agriculture, is not known t cur in the West Indie-, being
principally a cold country disease. It ha- been recorded,

however, in the Philippine Islands, and it is believed that

there is no considerable part of the Orient free from it. The
recognition oi the disease is nol difficult, The combi
nation of high fever, vesicular inflammation of the

mouth, and hot, painful, swi illei m lition of the feel

followed twenty-four to forty eight hours later by the

appearance of numerous blisters varying in si/e from that of

a pea to that of a walnut on the udder and feet and in the

mouth should prevent any serious or long-continued error in

the diagnosis. Foot and-mouth disease is transmissible to

nd i- altogi ther one of the most highly c municable
hat we have to contend » ith.
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RECENT WORK IN SOIL CHEMISTRY.
Three numbers of the Journal >i A i

K •'"'

for Septembei and I tecembei (191 t) ;n d March i 1915

pectively, have been received, and the following notes have

been abstracted, containing interes inf< n icern

ing the latesl wort thai has done in England in

d to the bigger problems of soil chemistry. In mak-

ing this selection it has been endeavon I
ir in mind

the possible application ol the results in a general way in the

West Indies.

The soil solution and the urinei il constituents ol the

soil is the subject of an important paper by Mr. A. D. II. ill,

Dr. Brenchley, and Miss Underw I. The soils of fields at

Rothamsted which have been under cultivation in one crop

for a large number of years were examined, and the work

included the growth of plants in soil water obtained from

the samples. It is concluded that the composition of the

natural snil solution as regards phosphoric acid and potash is

qoI constant, and varies with the composition of the soil and

its past manurial history. The growth of a plant is largely

influenced by the concentration of the nutritive solution,

irrespective of the total amount ol plant f 1 available.

On norma] cultivated soils the growth of crops like wheat

and bailey, even when repeated for sixty years in succession

does not leave behind in the soil specific toxic substances

which have an injurious effect upon the growth of the same

or other plants in that soil.

Another important piece of investigation in the second

number of the journal referred to, deals with the evaporation

of water from soil. Mr. !'•. A. Keen, the author, has found

that the evaporation of water from soil fractions like sand

and silt, an 1 from China clay as well as from ignited -oil, is

a relatively simple phenomenon: but the evaporation from

soil is mon mplex, something being present which operates

in making the relation between the soil and the soil water oi

a different and closer nature than in the case of sand. The-

effect is not due to soluble humus, and it i.s concluded

that the phenomenon is principally due to the colloidal prop-

erties of clay. The rate curves for soil evaporation are exam
ined mathematically in this paper, and it is thought that

a second factor must be taken into consideration, namely, the

effect on evaporation of the decreasing water surface in

the soil.

One of thi' chief lines of research conducted at Kotham-

sted is the 3tudy of soil gases, and Mr. Appleyard in

collaboration with Dr. Russell publishes a lengthy and

important |
ia per on the subject in the March number of the

journal. The free air in the spores of the soil to a depth of

6 inches is very similar in composition to the atmospheric

air, but it differs in two respects: it contains more carbon

dioxide anil correspondingly less oxygen, and it shows

greater fluctuation in composition. The dissolved ail' in the

soil consists mainly of carbon dioxide. Fluctuations in

composition of the free soil air are mainly due to fluctuations

in the rate of biochemical change in the soil: and these

fluctuations are seasonal. Grassland usually contains more

carbon dioxide and less oxygen than arable land, but we cannot

attribute the difference to the crop owing to the large differ

ences in soil differences 1 conditions. There is no evidence

to show that the crop increases tic percentage o| carbon

dioxide in the soil, and such weather conditions as barometric

pressure,
wind velocity, variations in temperature from the

mean, small rainfall, etc., seem to have but little influence on

il atmosphere.

One of the most interesting contributions to the same

number of this journal is a paper on soil protozoa by

Mi \n.lre\\ Cunningham. This paper was prepared
ad was published in ' i< i manj last

*

but

could be
|

'in sd in England owing to the war.

was republished in the Journal oj Agricullui

Duringthe lasl yearortwo, particularly in Am ^sell's

discovery of soil protozoa as a fan., rot fertility

subjected I nsiderable i

i iticism. It is inten

Cunningham's paper, ba ed on research in Gern nj
i

;

i

Professor Lohnis, support iclusions of bussed.

Stated at the end of the paper: 'the reduction in Ki i

numbers in the soils inoculated with protozoa is vet I

and lies well outside the limits of experimental error, lie-

conclusion may safely lie drawn, therefore, that the limiting

factor or at least one limiting factor (of Russi H and

Hutchinson) has 1 n n ulated into the sterilized I
I

has produced its effects on the numbers of bacteria. . . .

Large numbers of protozoa were observed in thi

Used for inoculation and these organisms were cultivated once

re on soil extract from the soils which showed low bacterial

counts. And as it has been shown that the protOZi N

capable of reducing the numbers of bacteria in solutions, it

appears justifiable to consider them as the limitii

in soils.'

The Value of Soil Analysis. -The following is the

advice given by Dr. E. J. Russell in the Journal of the Board

of Agriculture (May 1915), in regard to the value of soil

analysis to the farmer:—
'The farmer who wishes to derive the maximum

assistance from soil analysis must bear the following points
in mind:—

'1. The simplest problem for the expert is to compare
soils, and, therefore, the chances of success are greatest when
a soil survey has been made, or when some similar soil has

been under proper field experiments.
"J. The object of the analysis is to furnish information,

but no one has the time, even if he had the power, to set out

all that he can discover about a particular sample of soil.

The farmer must, therefore, arrange to go over the land with

the expert and discuss on the spot the various points on
which information is desired; the necessary samples cm\ then

be drawn with the proper tools, and with all due precautions.
'.'5. Finally, it should be remembered that the problem

is very difficult indeed when no satisfactory standards exist,

and where the expert has not made a personal inspection; so

much balancing of probabilities has to be done that no

expert can give more than a general opinion or do more than

submit two or three alternative schemes for consideration

and trial.'

Cable advices from the Federated Malay States Govern
ment to the Malay States Information Agency state that the

export of rubber from the federated Malay States for the

month of March last amounted to 3,418 tons, as compared
with 3,41 1 tons in February, making the total for the three

months 10,302 tons, as against 7,32 I tons, in the correspond

ing period of li)l+. {Chamber of Commerce .Inn, mil,

May 1915.)
An American consular report states that the production

of cacao in the Guayaquil district of EcuadoF amounted to

92,213,874 lb., the value, at an average price of l'i centavos

(SOOTS) per It.., being $7,192,682. The 1913 crop was

85,908,495 ft., valued at#7,452,014 The lowei prices in

1!UI were due to the European war. Returns fort] ther

parts of the Republic have not been received from the

customs office, but they will not materially increase the above

figures. (Chamber oi Commerce Journal, May 1915.)



THE AGRICULTURAL NEWS. June 1'.', 1915.

FUNGUS NOTES.

THE CAUSE OF CITRUS CANKER.
In I

i volumi u
ji lurnal, on pages 1 I. l ,;

.

< n ker,

a new and extri I disease I is trees,

..pi- fruit, which has appeared in the United

II E. > n 124 of the Florida

Experin
-

iie disease to a fungus of the

Phoma : b h of two infecl ions

ol negative results, by spraj
with i pure cultui

In the J mil R ed by the

U.S. Department of Agriculture, Vol. IV. No. I. dated April
1 5, 1 9 1 5, ap| pi

•

report on the subje< I J

Citru canker, bj Clara II. Hasse, Scientific Assistant in the

Bun a oi Planl [ndusl rj The author has isolated a bac

tri i
.

.

in, b bich • wnas citri, which

is cl
!

unimpi achable evidence, to

be i hi

'I'h. Following paragraphs are quoted from the report in

questi >n

'Tin- inoculations were made on young, healthy, vigor-

|j growing grapefruit seedlings, which were kept in the

laboratory because the highly infectious nature of the

ease made it impos my mi the experiments in

the Department green houses, Pure cultures ol the organism
were mixed with sterile distilled water, and the suspension
thus obtained was placed upon the upper and under leaf

surfaces by means of a sterile pipette in such a mannei that

the leaves were, for a short time al least, covered with a film

of the inoculating fluid. The main stem and branches were

treated in the same way. In some- cases the leaves and

stems were punctured with a sterile needle, but this is not

necessary, as infections may be obtained without thi-

procedure. As soon as the plants were inoculated they were

placed under bell jars and kept at a temperature of about

86 1-'. Under these conditions the organise i rigorous
hold mi its host, and in three or four days evidences of

infection can be noted. At the end of a week definite, well

defined cankers which penetrate the tissue of the leaf have

been formed. Owing to the stimulating influence which the

organism has upon the infected leaf tissue, then- is a rapid

development of cells, and the tension resulting from the

abnormal growth quickly ruptures the epidermis and exposes
the soft, spongy, underlying canker tissue, which is distinctly
visible on both sides ol the leaf. The cankers produced by
artificial inoculation pp i i haracteristic appearance, and

closely resemble natural cankers in macroscopic as well as in

in- 1
1

.

ii

ipic itu They ]
el rate the tissue of the leal

and are more or less raised on both the uppei md lowei

surfaces. Tl tline is circular, and there i- a sharp,
disl incl - n the canker and th ding
normal li it tissue. \ oun^ i ha vi a sofl spongj
structure and at first -how a light-green colour, which I

turns r d-brown. The cells in ei tissue become
Buberized and

|

tu< e a a n kj growth, whi i

...

of the 'I ea Thi open, sp
- anker is the

'

h due to favour..' . of

temp i
i ire.

'While the canker is still soft and young, th organism
i- in a very active lily.

Upoi out a small pii w ol in a drop
reat numl

lilky, turbid appeal it
ilitj of

the organism can be most satisfactory observed by means
of a dark lield illumination. The organism was re-isolated

from thus,- cankers by plating oul on bee! agar, md was

found to be identical with the original organism, [nocula

tions on grape fruit plants with the organism obtained from

this re isolation produce characti ristic cankers.

'The open surface of the can] he sp mgj character

of its structun excellent lodging place for spores
of all sorts, and it is not surprising to find fungi, some oi

which may perhaps play a minor pari in thi

the disease. A number of fun ed from old

Citrus cankers, and a study of their relation to the canker

problem shows that the fungus flora of the Citrus canker

perhaps ma) bean interesting problem in itself.'

AGRICULTURAL AFFAIRS IN ST. KITTS.
A large and representative meeting of the St. Kitts

Agricultural and Commercial Society was held on Tuesday,
May 18, 1915, to iii. Mi Dr. Francis Watts. C.M.G.,
Commissioner of Agriculture for the West Indies. His

Honour the Administrator presided at the invitation of the

Vice-Chairraan of the Society, and introduced Dr. Watts to

the tting, paying a high tribute to the work of the

Imperial Department in these islands.

Dr. Watts, on rising, explained the functions of the

Imperial Department of Agriculture. By means of the

valuable literature and information that passed through their

hands they wire able to supply information on mosl

agricultural matters. The Commissioner pointed out that

agricultural societies were a useful means of disseminating

information, and other function- of such societies were also

briefly referred to.

The subject of Cotton was then dealt with, more

especially in connexion with the guarantee from the Fine

Spinners of a minimum [nice for fixed types of cotton during
the season 1915-16. Dr. Watts pointed out the interest the

British Cotton Growing Association had taken in this matter,
and thought that it was entirely due to their action that

this minimum price had been guaranteed. Types of cotton

had been fixed, and in the telegram received, St Kitts and

St. Vincent had been referred to as a standard at I8d. per lb.,

and other islands at I id; but it was his opinion that these

standards would be according to fixed types of cotton, so that

it would be possible for cotton from any island to secure the

higher price if it was up to standard.

Dr. Watts carefully pointed oul the distinction that

existed between the British Cotton Growing Association and
the Fine Spinners, the latter being the sole purchasers of our

cotton, and a large wealthy combine. The British Cotton
( Irowing Association purchased no cotton and, as in this case,

protected the interests of the cotton grower. Extracts from

correspondence were read bj Dr. Watts illustrating this.

St. Kit i s -tan. lard of cotton was due to soil and climate,
but the Commissioner strongly advisi !

tionof

seed so as to keep up til)e high quality of the lint. The besl

safeguard in the Wesl Indies was the insular position which

id tbarriet ii feci ion from outside - .hot-.

lb- was issured thai then- would be a greal demand in

the near future for West Indian cotton.

Turning to the Sugar Industry, Dr. Watts remarked on

the presenl flourishing idition, the war having been

for a rise in prices. He compared the prices
i with those of this year, and pointed oul there

was little
#
need for anj depression with sugar at these prices

and cotton at a guaranteed [nice of 18rf. per ft).
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He advised planters tod Jly with their lands

especially
in the application of pen i

re,
- la- regretted to

i ol falling off in some places. In returns "I' cane

per acre the Factory weighbridge was a factor they had

i kon with, and by keeping accurate r irds they could see

their deficii I hem.

In regard to f I or provision crops, maize was a useful

and valuable one, but with the g I prices of sugar and rut ton

in St. Kit ts, Dr. Watts thought that il would only be advisable

to plant sufficient for local use. Corn waa the largest crop

grown in the United S nd none was expi rted. At the

present time th rn imported into the West Indies was

Argentine corn, and he saw no reason why these islands

should not grow all 1 1 1 *
- corn that thej needed.

Dr. Watts then dealt with such crops as Lima Leans,

and showed what a profitable cropthej were. California was

instanced as having an ana of 85,000 acres in Lima Leans,

and the wholesale price was tc. per ft>. [n Canada where

there was a small duty the price was 8c.

Onions were also referred to s i paying crop, and it was

stive that inquiries had lately
1 n made from New-

York as to why St. Kitts did not export onions as well as

intigua.
lie was glad i" see 3ome extension in the planting of

its. There were tracts of land in St. Kitts most suit

[ them, ani ject-lesson of the coco-nut cultivation

at Pinneys '-state. Nevis, was a valuable one.

Another industry to be i sidered aa a paying one was

pigraising. There was a great demand for pork and I

a,

and pigs could easily be raised in these islands. It was

a matter for future consideration. The subject had been

fully dealt with in the West Indian Bulletin, Vol. XIV,
No. 4.

Dr. Watts was next askedfor some expression of opinion

on a Scheme for the erection of a Factory for sugar in the

northern districts of St Kitts. He thought that the erecti in

of a factory in the district would lie the best scheme,

but that would cost about £90,000. An alternative

scheme was to raise a loan through the Government

.•nd lay down a railway line connecting the two ends of the

iresent factory line. That would cost about £30,000.

They could then make terms with the factory for the

payment for their canes. He advised the formation of

a small committee to prepare proposals tor raising the money,
etc. He was of Opinion that after the war was over the

attitude of the Government towards sugar would change.
The Administrator also was sure that the Government

would do all in its power to assist in the erection of such

a factory or railway line.

Some discussion then took place on factories generally,

nd the results of the Basseterre Factory were discussed.

A vote of thanks was then proposed to Dr. Watts for

his interesting and va Idress, and after an expression

of appreciation was made to His Honour the Administrator

who is retiring from office, the proceedings closed.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

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

ing report on the London drug and spice markets for

month of April:

The occurrence of the Easter holidays in the early part of

the month of April has or a ietm in the

: kets durit n
'•

h, how

ivered lati -. both
in the number of b it hat
haw changed hands O en not Ii ed

entry a of 1 ce and Russia, t themi

cals and ill ug .
I':,, P. jlofl ing detai in tl affect ing

West In, linn products.

OIM.I i.-.

A generally linn is prevailed for all

ginger throughout the i i h. At auction on the 22nd it

was stated that new crop J arnica woul I be small and tha

higher freights and fewer sailings were to be exp ted, and
would tend to keep up prices. In the earlj pot of the

month Sierra Leone was quoted at 25*. p iud towards
the close at 25s. 6d to 26*.

\ I TNI Ia.s, vi ICE IlND CI mento.

At auction on the 1 Ith nutmegs were in good suj

504 packages of West Indian, and 77 packages of .lava

being brought forward and sold, the former at the following
rates: 58's Is., 64's to 7 I's .">./. to s

.',,/., 76's to 86's 5d. to 5§d.,
87's to 97's !.',</. to o[,/., 98's to 108's Id. to tfd, LlO's

I20's tjrf. to 1;,/., I30's 3fd, to I

\d.,
loo's

!{,/. to I 'a'

The prices realized for the .lava , signinent were as follows:

66's8d., 96's4£d., 108's Ii., and L20's I

fcrf.
A fortnight

namely on the 28th, nutmegs were again in good supply
at similar rates. Mace, at auction on the 1+th, was

represented by 130 packages of West Indian, all of which
sold at an advance of from 2d. to Id. per Si. on previous
rate-, realizing Is. 2d. to 2s. 8d. per ft), forgood West Indian,
and 10'/. to is. 7d. for broken I

'

atj nine packages of

Eastern partly sold at 1>. LOcf. to 2s. 1-/. per ft). A fori

later, namely on the 28th, I'.' packages of West Indian were

brought forward and sold at the following rates; Fine pale
2s 8d., ordinary 2s. to •_'*. 2d., common Is. lid., and broken

Is. to Is. Id. At the first spice auction on the 1 4th of the

month, 200 bags of fair Pimento were offered and all bought,
in at '2\d. per ftp. A week later the quotation was from 2d.

s IKS VI'VKII.t, \.

At auction on the 15th, sarsaparilla was represented by
1 l

1 bales of grey Jamaica, 22 of Lima Jamaica, and 3 of native

Jamaica, all of which were disposed of, the grey Jamaica

fetching 2s. to 2s. Id. per ft), for fair fibrous, the Lima Jamaica
from Is. 6d. to Is. 8d., and for the native Jamaica Is. Id.

per ft), was paid for mixed reddish and yellow, and L0d. for

ordinary pale yellow.

VRROWROOT, CITRIC ICID, LIME OIL, LIME JUICE, KOLA,
\ss| \ i isi a LA, \M> T IM GRINDS.

Towards the end of the month it was stated that some

1,500 barrels of arrowroot had recently been disposed of, fine

manufacturing fetching as much as \,l per He, good -','/., and
common to fair 2d. to 2Jd. per ft). Throughout the month
citric acid has been steadj at 2s. 6d. per It). The market
in West Indian distilled lime oil was reported at the

beginning of the month to be practicallj cleared,

quantities only being obtainable up to 3s. 6d. or even 3s. 7d.

per lb. At auction on the 28th of the month I casks ol

West Indian lime juice were offered and sold at 2*. 7,/. per

gallon. » »n the loth, kola was in good supply, being
sented bj I bags of fair dried West Indian halves, which

fetched ."Jd. tap 3Jd.; I bug of good bright realized

as much as 5d., while 21 bugs of .lava consisting of small,

part dark to fair bright quarters and halves, sold at It. to

.",',,/.
In the early pari ol the mont h Ci

'.- |uoted at 27s. 6d. with tl

At the same period E Endiar

19j 6d.
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MARKET REPORTS. Barbados.—Mc

L915.

T. S. <
!
m;k w\ ay i Co , June 1 I,

London.—The West India Committee Circular,

J el, 1915.

Arrowroot—2j<£. to 4^rf.

Balata—Sheet, 2/4J; block, l/llj per ft.

Beeswax—No quotations.
Cacao Trinidad, 82 pei owt.; Grenada, 73 to 79, ;

Jamaica, no quotations.
Coffee—Jamaica, no quotations.
Copra—West Indian, t'

-

-'.". I ">.«. per ton.
Cotton—Fully Fine no quotations; Ploridas, no quota-

tions; West Indian Sea Island, 14>W. to 17rf.

Fruit—No quotations.
Fuktii -No quotations.
GiN'.u: -Jamaica, 55/- to 7" -.

Isinglass -No quotations.
Hone? —No quotations.
Lihe Juice—Haw, :; to 3/3; eoncentratsd, no quotations;

Otto of limes (hand-pressed), no quotations.
Logwood - No quotations
Ma.e-!W. to2/ll<*.
Notmegs—4]rf. to o|<y.

ParEirro—l£/. to 2,',y.
Rubber—Para, fine hard, 2/7J; fine soft, 2/2J; Castilloa, 2/-.
Ri h Jamaica, 3,'- to 3/8.

New York.—Messrs. Gillespie Bros., & Co., May 26

1915.

Cacao—Caracas. 14c. to 15c; Grenada, 15c. to

Trinidad, 14ic. to 15Ac. ; Jamaica, iL'^e. to 13Jc.

Coco-nuts—Jamaica, selects, 825*00 to $26*00; Tr
$36*00 to $27-00; culls, 816-00 to $1600.

Coffee— Jamaica, 8c to 12c. per Hi.

Ginger— 10c. to 13c, per ft.

Goat Skins—Jamaica, 4.'!c. ; Antigua and Barbados,
43c; St, Thomas and St. Kitts, .*«»c to 42c.

Grape Fruit—Jamaica, $175 to 83*00,
Limes.—$8*50 to$li*00.
Mace—48c. to 52c per lb.

Ni i mi oa - lie. to 12c.

Oranges—Jamaica, $1 -75 to $2*50.
Pimento—3|c per ft.

Sugar -Centrifugals, 90°, 4K9c; Muscovados, 89°,
Molasses, 88 , 4*12c, all duty paid,

15ic;

inidad,

40c. to

per lb.

I '-' k. ;

Trinidad.—Messrs. Gordon, Grant A Co., May 31,

1915.

Cacao—Venezuelan. $14*60 to 916*00; Trinidad, $17
$18*24.

Coco-nut Oil.—75c per Imperial gallon.
Coffee—Venezuelan, lie. per ft.

Copra—$4 00 per Km II,.

Dhm 07*60.
Onions 84*00 to $4*25 pet Kki ft.

Peas, Split --" I ii < m i

per bag.
Po*J - "" -

English $2*25 to $8*60 per Iimi ft.

Bioi Fellow, 1600 to 86*26; White, 86*25 to $6*50
pel hag.

Si g \h — American crushed, no quotations.

Arrowr -I go to 84*50 per 100 ft.

Cai lo $16-00 per LOO ft.

Coco m t- $1600.
Has $1*90 i

. LOO ft.

Mani ii- Nitrate of soda, no quotations; Cacao manure,
$50*00; Sulphate of ammonia $S'2-IMI per ton.

Molassi - No quqtal ions.

Onions $2*75 per L90 ft.

Peas, Spun No quotations; Canada, S5-4G.

Potatoes No* a Scot ia, $4*00 per L60 ft.

Rick Ballam. SliOO to S04G per l'.HIlr,. ; Patna, no quota-
tions; Rangoon, no quotations.

Si .. m; —American granulated, no quotations.

British Guiana.—Messrs. Wikting a Richtek, May

29, 1915; Messrs. Sandbach, Parker i Co.,

April 30, 1915.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOE THE WEST ENDIES

The 'WEST INDIAN BULLETIN;. A Quarterly Scientific Journal.
Volume 1. No. 1. Out ol print. Nos. 2, ''>. and I, in original paper covers as issued, price U. each. Post free, '. J. 2d.;
V.. In s II. III. [V, V, \ I. \ II. VIII, l\. \. \l. Ml and Mil Price '-

e; h I'osl free '-'<. »•/., where complete.
1 1 1, 2. IV. :;

: I V, 2 and " are out of print. I

Volume \ I V, No-. 1,2, 3 and 4. No. • Containing Papers on: The Production oi Pork and Bacon; \

Industry for the West Indies, by Dr. Francis Watts, C.M.G.; I' terce md 8 ience in

Growing, by John W. McConnel; Rordeaux Mixture: Sun.- Sugar Factor} Cal .

Dr. Francis Watts, C.M.G.; Sugar Industry in Cuba, by Noel Deerr; Eleport on Land Si

Scheme in St. Lucia; Memorandum on the Geology of the Ground Waters of Antigua, b} T. I

Vaughan; The Ground Waters oi Antigua, b} l>r. II. A. Temp ad Cotton Lea Diseases, by
W. Lowell, D.I.C.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the information contained in tie-mis especially

adapted to West [ndian conditions. They contain, at gst other subjects, summaries of the results of the experiment work
on sugar-cane and manures,- the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy-five. Those mentioned in the following list are still available; the rest are out of print.
St G \U I\in STRY. tjrKNJBKAL.

Seedling and other Canes at Barbados (7) and (22) Scale Ensects of the Lessei Antilles, Part I,

in 1! No. 3, price 2</.; in I'.ml. No. L3; in L902. 4./.; Part II., price 4./.

No. 19; in 1903, No. 26; in 1904. No. 32 ;, price 4d. each. (17) General Treatment.of Fungoid Pests. Price 4rf.

Seedling Canes and Mammal Experiments at Barbados, (43) Cotton Seed and Copton-calce-meal on Wesl [ndian Planta-
in L903-5, No. 40; in 1904-6, X... 14: in 1905-7, No. 49; tions. Price 2il.

in 1906-8, No. 59; in 1907-9, No. 62. No. 66, price 6</. each. (54) Fungus Diseases of Cacao and Sanitation of Cacao

Seedling and other Cam- in the Leeward Islands. Orchards. Price 4>'.

in 1900-1, No. L2; in 1901-2, No. 20; in 1902-3, No. 27; (60) Cotton Gins, How to Erect and Work Them. Price 4./.

price 2d. each; in 1903-4, No. 33; in 1904-5, No. 39; in (61) The Grafting of Cacao. Price 4./.

1905-6, No. 46; in 1906-7, No. 50; -in L907-8, No. 56; (65) Hints for School Gardens, Fourth Edition.

price 4./. cadi, in 1908-9, No. 63; in 1909-10, No. ii7; (69) Hints to Settlers in St. Lucia. Price 6<i.

price 6rf. each. (7<>) Coco-nut Cultivation in the West Indies. Price 6?.

Manurial Experiments with Sugar-cane in the Leeward Islands, (71) Insect Pests of the Lesser Antilles. Price Is. '.

J
«l.

in 1902-3, No. 30; in 1903-4, No. 36; in L904-5, No. 4l'; (72) Lime Cultivation in the West Indies. Price 9d.

in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8, No. 57; (73) Knot Borers and other Grubs in West Indian Soils.

in 1908-9, No. H4; in 1909-10, No. 68; price 4./. each. Pi-ice 6d

Sugar-cane Experiments in the Leeward Islands. (74) Cotton Cultivation in the West Indies. Price 9rf.

in 1910-11; in 1911-12; in 1912-13, price Is. each. (75-) Insect Pests of Sugar-cane in Antigua and St. Kitts.

Price, 6 '.

(7<i) Indian Corn. Price 4</.

(77) Erysipelas and Boose. Price 2d.

The above will be supplied post free for an additional charge of .', '. for the pamphlets marked 2'!.: Id. for those

marked 4<f. and for Nos. 73 and 75; ljd. for Nos. 10, II, 19,59, 62~.63, 67,69 and 74. Postage for No. 71, 4rf.

.and for No. 72, 2>l.

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, 2c?. The subscription price, including postage, is

28. '2d. per half year, or 4.«. Ad. per annum. Volumes IV to XII complete, with title page and index, as issued—Price is. each—
Post tree, .">.<. Some numbers of the early volumes are out of print and therefore these volumes can no longer be supplied

complete. The scale of charges tor ADVERTISEMENTS may be obtained on application to the Agents. A application* for

opies are to bt 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. Dulai it Co., 37, Soho Square, W. Grenada: Messrs. Thos. Lawlor ifc I'"., St. George.

West India Committee, 15, Seething Lane. St. Vim-eat: Mr. J. D. Bonadie, Times' Office.

Barbados': AdvocateCo. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nii.ks, Botanic Station.

Jamaica: Thy Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bmdgewatee, Roseau.

Street, Kingston. Montserrut: Mr. W. Robson, Botanic Station.

British Gui'ina: The 'Daily Chronicle' Office, Georgetown. Antigua: Mr. S. 1). Malum:, St. John's.

Trmidxd: Missis. Muir-Marshall & Co., Port-of-Spain. St Kitts: The Bible and Book Supply Agency. Basseterre.

Tobago: Mr. C. I. Plagemann, Scarborough. Xevit: Messrs. Howell, Bros., Charlestown.

Canada: Lewls VV. Clemens, 7 1 King street, West, Toronto.
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THE BEST MANURES FOR COLONIAL USE
-AKE

Dissolved Peruvian GuanO—For Sugar-cane and general use

Special Sugar-cane Manure

Special Cocoa Manure

Special Cotton Manure

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

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

AIT!.\ TO LOCAL AGENTS 01! DIRECT TO:—

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

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

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

COTTON CULTIVATION IN THE
WEST INDIES.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

THIS
illustrated booklet, published as No. 7 1 of the Pamphlet Series of the Imperial Department of Agriculture, gives

a si ii*|
ill- but comprehensive ai unt of all matters pertaining t" the successful production of Sea Island cotton in the

Wfisl Indian islands. The publication constitutes an entirely new and up to date edition of the A B (' of Cotton Cultivation

published by the Dep rtment in the early stages of the industry, and embraces all the new developments that have since

beer the outcome "t practical experience and experiment.

NATURE says: 'This comprehensive account of Sea Island cotton in t lie West Indies. . . . forms a very trust-

worthj guide to those concerned in the . . . industry. . . the pamphlet is very well illustrated; the general informa-

tion has been selected with great ran-, and the compilers are to In- congratulated on the preparation of so useful a manual.'

THE KEW BULL I:"l'l.\ observes: 'The information contained in the work has evidently been selected with great
care. . . and should certainh he consulted not alone by West Indian planters liut by those interested in the subject in other,

cotton producing count! ies,

THE FIELD states An admirable little booklet which might lie wideht imitated by othei part* of the tropical

Empire, a> regards not only cotton hut other products.'

Favourable notices have also appeared in the India Rubbei World Mid Tin Boaidnf Tniiit Journal.

COTTON CULTIVATION IN THE WEST INDIES, pp. lis. Figs. 35. Price 9rf. Post free, Hi.

From all Agents for the Department's Publications.

Printed at Office ol Agricultural Repnrter, I fli^'h Street, Bridgetown, Barb
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R. M. S. P.

REGULAR MAIL, PASSENGER & CARGO SERVICES
FROM THE

WEST INDIES
TO

THE UNITED KINGDOM
CANADA
DEMERARA and PARAMARIBO
PANAMA CANAL and PACIFIC
PORTS

PORTS OF CALL
Azores,
St. Vincent, St. Lucia, Dominica,
Montserrat, Antigua, St. Kitts,
Bermuda, Halifax, N. S., & St. John (N.B.)
Grenada & Trinidad.

Trinidad, Puerto Colombia,
Cartagena, Colon, Panama,
Callao, Iquique, Antopagasta
and Valparaiso.

EtEGULAE MAIL, l\\SSKN< ; Ki; AND CARGO SERVICES FROM THE
INiTKh KINGDOM To

BRAZIL, URUGUAY & ARGENTINA
Via Spain, Portugal, Madeira & St. Vincent.

REGULAR SAILINGS FRO.M Till-. L'NITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,
STRAITS SETTLEMENTS, HONG-KONG, CHINA 3? '

& JAPAN.
Head Office : 18, Moorg-ate Street, London.

Branches at BARBADOS, Trinidad, Tob.igo, Colon, Jamaica, Axilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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Christy & Norris,
Chelmsford, England

Specialize in Machinery

for:—

GRINDING & SIFTING:

MAIZE, COTTON SEED, BONES,
SPICES, SALT, ETC.

No. 2J
Write for Catalogue, and

DISINTEGRATOR, send sample of material you
(346) wish to grind.

just issi /:/).

WEST INDIAN BULLETIN.
Vol. XV, No. 1. (Index number).

Containing papers on: The Development of Agriculture

(Mr. A. D. Hall's Addresses to the British Association for the

Advancement of Sciepce*); Agricultural Industries of

Hontserrar, by Francis Watts, C.M'.G., D.Sc; Report on the

Island ni Redonda, by Dr. 11. A. Tempany; Note on the

Feeding and Manurial Value ol Lime Seeds, by Dr. II. A.

Tempany; the Poisonous Forms of Phastolus lunatus (Lima

beans), by W. I!. Dunlop; Skin Diseases of Cattle in

Antigua (compiled from the notes of I'. T. Saunders,

M.R.C.V.S., A.Y.C.i

THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LTD

Cotton Ginners and Oil Refiners.

\\'.' make a speciality in "in- "Star" brands in

COTTON SEED OIL.
LINSEED OIL.
COTTON SEED CAKE.
COTTON SEED MEAL.

All orders received by us will meet with our carefulatti

THE BARBADOS CO-OPERATIVE
COTTON FACTORY. LIMITED,

WHITE PARK ROAD,
BRIDGETOWN, BARBADOS.

February •"'. I 915.

SPACE AVAILABLE FOB ADVERTISEMENT.

FOR SALE.
The very valuable, fertile and accessible

property

"R U B Y"
At Soufriere, St. Lucia.

Containing about 400 acres, oi whichabout 100

acres is planted in Limes, 100 acres in Cocoa. Then are

also some canes and cocoa nuts, a large number of Vanilla

vines and Pear Trees, also Banana, Orange, Grapefruit and

Pine-apples.

A WATERWHEEL and MILL in perfect

order for crushing Limes and Canes, a lull supply of .arts

and animals two dwelling houses in perfect order.

INSPECTION IS INVITED.
For all further particulars, apply to

FRANK H. JOHNSON,
St. LUCIA,

B.W.I.
(:««)

SPACK AVAILABLE FOR ADVERT1SKMENT.
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Alcohol as Fuel in the Tropics.

l';' (

KHSISTKNT agitation, during the past

?two years, in favour of alcohol as ,-i source

if power in the tropics, does not appear to

have resulted so far in the achievement of anything
Several well-known authorities on sugar

manufacture have advocated the utilization of molasses

in this direction, and have shown thai the proposition

is ;i practical one: other writers have called attention

tii tin- value of the by-prn(lncts oi banana, cacao and

coco-nut estates; while in sub-tropical countries the

cultivation of corn and starch-producing crops has been

mentioned as another source from which alcohol mierhl

be produced.

In this journal (No. 310 of March 14, 1914,) the

whole question of alcohol production in the tropics was

reviewed, and authorities were quoted to the effect

that the supply of petrol is diminishing, and that even

engineers and oil specialists were viewing with

concern the neglect on the pari of the agriculturist

to begin producing a substitute. This journal further-

more published information to show that with very
little modification, the ordinary oil engine can be

satisfactorily run on alcohol, and it was concluded that

sugar-producing countries, at least, should manufacture

enough alcohol as a source of power for local consump-
tion. In making this suggestion ii was pointed out that

theie is nothing essentialbj new or novel in the employ-
ment of alcohol. As i- well known, the whole of the

Prussian State Railways are lighted by alcohol, and

as lung ago as 1901 a not inconsiderable business had

developed in Mauritius in connexion with public

lighting, and domestic lighting and ( king with

alcohol. It is only going one step farther to use this

spirit in place of petrol for- transport.

Noel Deerr's views on the economic side of the

subject were reproduced in this journal last April

(Vol. XIV, No. 333). Tins
authority calculates that

from the present Cuban sugar crop, 100,000,000

gallons of molasses are produced, from which under

modern methods of fermentation and distillation

40,000,000 gallons of alcohol might be obtained, worth

23 cents per gallon. Peck, in Hawaii, has strongly advo-

cated alcohol production in thai territory, ami he has

calculated that 100 tons of cane will yield 1,058 n . of

absolute alcohol. The cosl of production is mentioned

as being negligible since, according to Peck, the value

of the residue as a fertilizer leaves the alcohol as

a by-product free of cost. Referring to a recent report

by the Committee on the Utilization of Megasse and
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Molasses (Hawaii), reproduced in this journal for

Si ptembei 26 L91 I. we find il estimated thai allowing

LOfl). of alcohol a daj for each one of the 1,500 auto-

mobiles in Hawaii an annual consumption of L,800

tons is indicated. A similar consideration applies to

the West Indies.

< me of tlic latest, contributions to the alcohol-as-

fuel question is by Mr. T. II. I'. Eeriot, in the Journal

of the Sur it.'ti/ of Clirminil Jmlustry, Vol, XXXIV,

April 15, L915. This writer gives a large amounl of

<lata concerning the quantit} of alcohol yielded from

molasses (both cane and beet), and the cosl of produc-

tion. Beet molasses has about the same value as cane

molasses as regards the quantity of alcohol obtained

therefrom. An interesting table given in this paper

is the Distillery Balance Sheet, prepared bj Ant. an. of

Hawaii. A 5,000 icre estate is taken as an example,

producing 12,500 tons of sugar and :!"0,000 gallons of

molasses, during a crop season of 17-"> days. The

distillery has to treal 2,000 gallons of molasses a day.

Fuel is the chief expense, but a profit
is shown of

822,500 at the end of the crop.

An importanl source of revenue is the so-called

fertilizer syrup, valued at I' cents per gallon. This

contains considerable amounts of potash and nitrogen.

Noel Deerr in the paper previously referred to, values

the mineral constituents in the Cuban molasses output

at si 980,000 for potash. and $1,200,000 in the case of

nitrogen. The much-discussed question of molasses as

i manure seems to find here a satisfactorj answer. The

sugar in the molasses has little if any beneficial effeel

in the soil: the residue, on the other hand, because

of its mineral content, is likely to prove very useful as

a manure, though it would probably be desirable to

improve its consistency by means of the addition of an

absorbent like superphosphate if il were intended for

sport.
In concluding his paper, Mr. Heriot gives the

following statemenl of the cosl of producing 95 per

at. alcohol, withoul recovering the potash and

nitrogen, and excluding the cosl ol molasses itself:

[n the United States 8 cents per gallon in Demerara

ents (exclusive of fuel), in Hawaii 102 cents, and in

Cuba L0 cents. The actual working expenses there

tore approximate to ocZ.per gallon,

(>n this basis alcohol should be well able to com-

pete
unli

pel rol i' 28 or 30 cents per gallon, and yield

producer. Why then, it max be

asked, has il nol been tried '. There are several pre

linarj difficulties in I h There is the excisi

pari of the question: the or producing onlj

uniform spirit,
as regards water content : the readjust-

ment oi engines to take alcohol, and the conflicting

oil interests. Denaturizine should settle the first,

and the second and third are merely mechanical diffi-

culties easilj overc bj the sugar manufacturer and

the engineer. The fourth isonlylocal in its application.

It would seem, in reconsidering the various

references quoted in this article thai enough has been

written concerning the cost of producing alcohol,

particularly from molasses and that it is time for the

carrying out of demonstrations, li might be sug-

gested that Government enterprise would be useful

in this direction. If only an experiment on com-

mercial lines were tried with successful results

there could be an awakening amongst the three

classes of the community involved in the matter:

the sugar manufacturer would produce alcohol, the

engineer would turn out special!} designed engines of

maximum of efficiency, and the consumer would buy
both. Before this can happen, carefully planned demon-

strations musl be made in different places. Under

ordinary conditions alcohol is not likely to be pro-
duced for fuel until its successful employment has

been indicated on a practical basis* As already sug-

gested, this might be a matter lor ( lovernment considera-

tion. The value of commercial demonstrations bj tie

Governmenl is well seen in the Wist [ndies, for example,
in connexion' with cotton factories, lime juice fac-

tories, and corn drying establishments. It is hoped
that this group may soon be extended to include

a demonstration of the value of alcohol as a source of

power.

SUGAR-CANE VARIETIES IN DIFFERENT
COUNTRIES.

A consideration of the distinguishing characters of

sugar-cane cultivated at Sabour, in India, constitutes the

contents oJ Vol. YTI, No. 2, of the Metnoin of the Depart
A -I tut in I mini i Botanical Series).

The chief interest in this paper lie- in the fact that it

tilts of the first attempts made in India to

propagate sugar-cane by the method of pure line cultures.

I oini i lie informal ii m { in the Introduction it i- clear

that any attempts to obtain reliable results from experiments
en the agricultural, botanical, or chemical characters

varieties must prove abortive tmli pure cultures are used
for the experiments. A pure cul • derived from
a silicic plant.

When once the k>cal varieties had been i in

pure culture aiid the various type- isolated, it was possible t, (

undertake accurate work on the study of their distinguishing

irding which verj little exact data had
.1. There arc a i
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simple field characters by which cane varieties can be

distinguished.
Field characters: (1 ) numb p ms on a si

average height of canesin field, (.'5) general appearance of

uprightness or otherwi tin young or older

stagi

Leal !

:

ance such a- -t
raight, upright, bi n!

over, etc., (5) proportion of withered leaves to green ones, (6)

h oi leaves al middle, (7) I length of

leaves, (9) coloui of leaves, (1 r of 1( it sheath, (11)

colour of band al base of leaf, (12) presence oi hairs at leaf

Stripped Canes: (13) general colour ol cane, (14)

thicknes oi cane at internodes a des, (15) length ol

internodes, (16) colour above node, i 17) colour of inter les,

(18) |"
i wax and. col oi wax, (19) appearance oi

buds eyes well developed or not, (20l appearance oi canal

:l i have eyes sprouted?

In addition to their ise in distinguishing

cane varieties, it is hoped thai the detailed observa

made in regard to the several varieties will provi

useful in studying the behaviour oi these canes under

different climatic and soil conditions, and it will thereby be

possible to obtain an idea of the suitability of the various

groups of canes for the various cane tracts of India. The

results of these observations should also in future provide

useful information regarding the subject of deterioration.

Another interesting publication dealing with varieties

of sugar-cane is Bulletin No. 2, of the Bureau of the Sugar

Experiment Stations, Queensland. This publicati :ontains

a complete list oi the different varieties which have been

introduced, principally from New Guinea, but also from

Mauritius, Demerara, Trinidad and Barbados. That part

of the bulletin which deals with varieties that have been

or are now being grown commercially in Queensland makes

reference to the well-known Bourbons Trinidad seedling

No. 60, D.1135, B.208, B.H7, and D.116. All these canes

have proved satisfactory, though D.1135 has shown the

greatest promise and has proved its fitness for Southern

(Queensland's conditions in a marked manner. Fully four-

fifths of the cane from Bundaberg south is of this variety. It

ed that in Queensland B.208 is subject to disease. It

would seem that some of the New Guinea canes are worthy
tention in the West Indies. N.(!.l"i is described as

a cane with white flesh, highly saccharine, and a remarkably

heavy cane weighing lib. per foot. It is greatly appreciated

by labourers as it is so easily cut, trashed and loaded.

While considering the subject i I s irieties of cane it may
not be out of place to refer to th report of -work of the

! nent Station ol the Eawaiian Sugar Planters' Associ-

for 1905, [n Spite of being published ten year-, ago.

esting consraerations and figures

in regard to the varieiies.it that time under trial in Eawaii

The following |

';n igraph is quoted to show how the charactei

istics of the same variety maj change after it has been

subjected to the soil and climatic influences of various

1 1 ies:—
It we endeavour to trace bad original am

tors our Lahaina, introduced into these islands from the

uesas Group by Captain Pardon Edwards, and

the "d from Louisian years ago,

it appears that From the ick. I

the coast of Mai [ndia

same,) was shipped to Reunion, Mauritius, and Madag
points it was received by the West ft di

the islands of the Pacific. Promt! West Indies "Otaheite"

was introduced into Louisiana md ft m Loui aa into

Hawaii, while the "Laha came fn >ui :

and reached II iwaii bj
.

. of Marqm W a* n bi

! at the Experimeni Station and grown side by side

under the same com ol soil, climate, irrig

cultivation, they n lembled each othei closely, and only
differed in their value a ;ar production, and in the-

ii. tei of the stick.'

A comparison of the chemical characteristics ol thea

two canes showed thai the Lahaina was by far the richer,

having a sucrose content ol 17*8 against li'l in the ease of
< itaheite.

At the time w hen I h reporl from which th

ipli has beet i was published, I >. 117 held the

lead among the recently introduced varieties, and was regarded
as .i promising cane worth} of trial undei th div

conditions of the island. B. 147 had also made a reputation
for itself, having apparently been obtained in II iwaii by way
of Queensland.

AGRICULTURAL AFFAIRS IN BRITISH
GUIANA

On another page of this issue there will be found

a review of the 1913-14 Report of the Department of Agricul
ture of British Guiana, and the information in the present
article will serve the purpose of bringing the review more
into line with current events.

The information given is based upon the Demerara

Daily Argosy's report on a recent meeting of the Board of

Agriculture, at which Professor Harrison made some very

interesting statements in regard to current topic- and develop-
ments. In the first place the rubber industry was dealt with,

and following the statement by Professor Harrison that the

price of planting material was to be reduced. His Excellency
the Governor urged that more enterprise should be shown.

in planting the large areas of land suitable for Para rubber.

Experiments yielding satisfactory results have been conducted.

at Issororo, which have shown that rubber can be collected

quite cheaply in the Colony, but, that in order to do so, tin

cultivation must be on a large scale, otherwise the cost of

superintendence is too great. Interesting evidence n as-

brought forward to show that, so far, the best rubber in the

Colony had been produced at Christianberg.
The census of agricultural industries given in this report

show several noticeable increases in the area under crops during
1914-15. The area under rice has increased by as much as

11,45 4 acres, while maize and ground provisions showanincreasi

of 2,604 acre,. Other large uroareases are to be seen in the ca

of coco-nuts,
:

li e stock. The principal decn

has occurred in tin- Case of limes, arid it is also observed that

there was a large falling off in the number of swine. A table

showing the areas devoted to the principal varieties of sugar-

cane indicates the great popularity of D.625, on the one hand,

and the steady decline of the Bourbon, on the other. I>.1 18

-.iin- to I.,- receiving more consideration at the hands of

planter-.

In conclu ion referei ce is made to v eterinarj
-

principally in connexion with the outbreak of anthrax on the

Ea I Coast. Although averj active campaign has for the past
t

. w months been conducted, then, are indications that the

epidemic has not yet entirely disappeared, and it was moved

at tl that thi - - 1
' ed

,uld be continued until three months after the last

suspicious case. Pi I d in com

[i mil- of swine plague and Fever which h med

iderable 1< as, but which had now for the time being;.

lively disappeared.
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FRUIT.

PAPAW AND PAPAIN.
A verj interesting article appears in Tlu Tropical

Agriculturist ioi March L915, dealing with the papaw tree

(Carica papaya), and the production, properties, uses, and

commercial value of the drug papain, which is extracted

from the fruit. From this the following useful and valuable

information is abstracted.

The papaw tree is a familiar object in many parts of

the tropics, being commonly grown in gardens and ai I

native houses, or occasionally cultivated in small areas near

towns n.i' supplying the fruit to local markets. Much has

been written regarding the well-known fermentive properties
of the tree and it-- capacity foi rendering tough meat tender.

The tree is a native of tropical \iuerica and the West Indies

and was introduced into Ceylon probably early in the

seventeenth century. It is propagated invariably from seed,

but it-- propagation by cuttings and graftings is possible,

though seldom practised.
In recent years the papaw has come into prominence on

it nt the drug papain obtained from the fruit. As t"

the properties of papain, its peptouising or digestive power is

well known, and it is < sidered a good substitute fur animal

pepsin; hut, unlike the latter, it requires neither the aid of

an acid nor an akali to convert the contents of the stomach

into .i peptone. The celebrated chemist Varequelin compared
papain to 'blood deprived "I its colouring matter'. The
material has nut, however, come into extensive use in medi-

cine, its consumption at present being cheifly confined to

America, where it is much used in the treatment of

chronic dyspepsia, gastritis, diphtheria, etc., and it is also

recommended for ecxema. In Ceylon it is said not to

be used medicinally, except perhaps in native medicine. It

is described, however, in Waring's Indian pharmacopoeia
and Dymock's Materia Medica oj Western India. Papain has

the effect of curdling milk, like rennet, ami might be used

as a substitute for the latter. The demand for papain is,

of course, limited, and the present supply appears to come
almost entirely from Ceylon and the West Indies, more

especially the island of Montserrat.

As regards the trade in the drug, it is mentioned that

the export of papain from Ceylon is in the hands of a few

firms who buy from the villagers in the interior, mostly in

the districts of Kurunegala and Kvgalle, and pay from about

Rs. 5 to Rs. 7 per lb. The purified commercial papain
fetches round about 12*. (Us. '.)) per lb. in the European
markets. According to a tabular statement of the exports
from Ceylon, it is seen that the following were, in quantities
and value, exported to the countries nai I. in 1913: United

Kingdom 12,705 tt>., value Rs. 14*1*5=£2,945 13s.; Belgium
376 It'., value Rs. 1,181=^150 8«. Germany 2,555 tt>.,

value Rs. 12,705 = £847; United State- of America 2,912 lh.,

value Rs. 13,078 = £871 17*. The United State- is said to

be the largest consumer, importing annually, it is estimated,

to the value of 615,000 to 616,000. The price paid in the

States for papain varies from 7s. 6(£. to 15s. per Hi., according
to quality, a- tested to determine its digestive properties.

According to The Chemist and firvgfiisi, the demand for

papain at present exceeds the Supply, as the American

importers insist on a high colonred papain, which is difficult

tO plocllle.
Tie- fa.i is recalled that some time ago Jamaica main-

i an industry ot some importance in Collecting and

preparing the juice for the market, but it has now shrunk to

igible proportions. Later, from L 889, the business grew
up in the Island of Montserrat, which became the chief

producer in the West Indie-. Doubt is expressed, however,
whether the trade is likely to increase. Prices have fallen

iily ii, I.,. ni years, but within the past six months,

according i" Tht Chemist and Druggist, for January 1915,

they have shown a distinct advance.

Opinion among large consumers appears to be divided

on the present question ol supply and demand, some stating
that the consumption of the drug is on the increase and

prospects are good for marketing target quantities, while

Others affirm that the only mean- of extending the market

would he in the production of a more carefully prepared

product which would replace the cheaper and adulterated

grades, of which considerable quantities are -old. Attention

is directed to an article on papain in the Journal of the Royal
Society of Arts (September 1913), in the course of which the

statement was made; 'that the United States prefer the inferior

qualities from the West Indies, and also desire a white or

bleached papain, which the Ceylon natives are not always
in a position to supply. Importers, however, could, without

much difficulty, procure an almost unlimited supply of the

best unadulterated Ceylon papain, if they were willing to

pay a slightly better price for it than for the West Indian

product, and would accept it in its natural state.' It

should be mentioned here that the Montserrat papain, when

rapidly prepared, is of a light colour, without the employment
of any bleaching agent.

Dr. Huyberts/, of Candy, who has devoted some atten-

tion to the preparation of papain, is quoted as stating that

'European and American importers object to papain in its

natural colour, and insist that it be white, or at least, light.'

This, he says, is a great mistake, a- it can Only be obtained

by bleaching -a process which sacrifices therapeutic efficiency
for pharmaceutical appearance. ( Senuine papain is slightly
saltish and somewhat acrid. It has a peculiar, unmistakable

smell, and the 'feel' of granular papain should be
crisp, like

biscuit, and easily crushed between the lingers. When it is

doughy or sticky, it has been adulterated or badly prepared.
It has also slight escharotic action, and collectors of the

fresh juice frequently blister their lingers. When mixed with

water it has a soapy 'feel'. I'p to a comparatively few years
ago the value of papain was little understoqd, and it was

mostly used in making mucilaginous product- and chewing
gums. Smce then, the United States, Germany, and Great
Britain have taken considerable quantities, and it enters into

many preparations. Recently, it is stated, America has

found a new use for the drug, but what this is, has not yet

transpired.

INDIAN CORN.

MAIZE IN RHODESIA.
It is estimated that from 350,000 to 4O0.Q00 bags p/

mai/.'- w ill be available for export from Southern Rhodesia
this season. In addition, abonj 50,000 bag.- will most

likely be exported from Northern Rhodesia. The work of

grading will be undertaken by the Government of Southern

Rhodesia, and this year the bulk of the maize will be graded
at the siding to which it is conveyed by the tanner, and not

at Salisbury, as was d last year. This will enable farmers

to avoid the consigning of mojsjl or jveevjjly grain, and the
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consequent expense of the highi mad i

grain unfit foi export. Although the price on the European
mark' t is i

illy high at
]

i: . i red that the

- :fit w ill be largel; mint. '.I b} the high
tits now obt lining as a re i ol the war We under-

ihat repn sentations on tl
ibje

i of freights are

e i" i be principal st< amship i impanies, and we can

only hope that they will no! bi i effect by the time
the ex port oi maizi is due to conm

The following circular letter lias been issued L\ the

Farmers' < !o opi rat ive Society ti unbers;

'The business-oi exporting maize is one of enor us

importance to this country, inasmuch as that export is, as yet,
the only means bj which the producer can find an outlet

for this surplus crop. Excellent facilities have been pro
vided by the Beira and Mashonaland ami Rhodesia railways,

growers of maize now have the maize markets of the

world open to them at export rates which compare favourably
with any in the world.

'Maize is a valuable oversea export,,and is a source of

profit to farmers that can be relied upon. This country is

an ideal one for its production, and has»a harvesting season

th it cannot be excelled bj m\ maize-growing country in the

world. Maize of exceptionally good quality can be produced
irge quantities and, with excellent export facilities and

readj market in Europe at profitable rates, ought soon to

mic tin- lc,i ling source of revenue to the country.

'Members arc requested to carefully note the following:
—

'It is recommended that every member personally

superintends the shelling of his maize, and rejects all damaged
cobs. Such superintendence w ill pay.

'Members should see that their maize is perfectly dry
before bagging. Drying and rebagging is a costly job; and
further, such maize loses the grade certificate and correspond-

dvantages.
•\ SIMPLE i 1st. No maize is tit for bagging which

shows the germ Full and plump. It. should lie hollow and
firm.

'( inly 2J.lt'. grain bags will be passed by the gr.der.
All ' ags must be new.

'The mouths of bags must be double sewn, with lugs, i.e.

the corners strongly fastened and left standing out. This
facilitates handling, and loaders will not require to use I ks,
which tear the Lag- and cause loss of weight.

•The weighing of maize should be carefully carried out,
and bags must weigh 200ft>. net at time of shipment.
Members are notified to till to 2051b. grogs per hag to allow

for 'In ing out.

•The grade certificate is accepted by the Corn Trade
Associations .it the various European parts as final as regards

quality, but the weight out-turn must be guaranteed by the

shipper. Under weight, therefore, causes unnecessary trouble
lll'i expense.

'Members must mark their Lag- clearly a ml distinctly
with the stencil plate supplied by the Society.

'The consignor must see that railway trucks are in

i el in condition before loading maize, and should, as far as

lj
in a truck. This facilitates

handling at the port. Less handling means less damage to

mil conse |uently les» shorl w

'Care must be exercised in loading so that there is no

possibility of any Lags fallit Enicks must not be

ovei i heir can \ ing cap ici
;

rbi L \s marked on ea b

truck.

'The following gr i I"- onl; ited by the Sociel \

I i rails:

'

1 F. W . 1 . To bi Id, plump, 'L
j and wi U leaned,

with a maximum ol er 1 per cenl if di >lo

d( fei tive grain.

'2. F. W. 2. To be sound, dry and well clei ued, and
not contain more than 3 pel cent, of defei e and 5 pei
of discoloured grain.'

FEDERAL CORN GRADES, U. S A.

from informal in.
j ed, it is understood that

following system of clas ineation of Indian com in

United States came into effect last July 1.

The figures
'

pei entagi | repre ent the maximum
portion of water, damagi i irn, etc., allowed in each _

respectively:
—

Grade I 2 3 I 5 6

Moisture 1 I
<i L5-5 17"5 19*5 21-5 23-Q

I damaged corn (exclus-
ive of heai damaged) 2 I ti 8 10 1 5

(Including heat

damaged) \
I

Foreign material 1 I 2 2 ''< 5

'Cracked' corn 2 3 1 f 5 7

The following constitute the general rules that have to

be observed:—
( I ) The corn in grades No. 1 to No. 5 inclusive, must

be sweet

(2) White corn, all grades, shall be at least 98 percent,
white.

(3) Yellow com, all grades, shall be at least 95 per
cent, yellow.

(4) Mixed corn, all grades, shall include corn of

various colours not coming within the limits for colour as

provided for under white or yellow com.

(5) In addition to the various limits indicated. No. 6

corn may be musty, sour; and maj also include corn of

inferior quality, such as immature and badly blistered.

(6) All corn that does not meet the requirements
of either of the six numerical grades by reason of an

excessive percentage of moisture, damaged kernels, foi

matter, or 'cracked' corn, or com that is hot, heat-damaged,

fire-burnt, infested with live weevil, or otherwise of distinctly
low quality, shall be classed as sample grade.

(7) In No. (i and sample grade, reasons for so grading
shall be stated on the Inspector's certificate.

(8) Finely broken com shall include all broken

particles of corn that pass through a perforated metal

with round hole-
,.",

inch in diameter.

(9) •Cracked corn shall include all coarsely broken

pieces of kernels that will pass through a perforate metal

with round holes j-inch in diameter, except that the finely

broken corn as provided Fofc under Rule 8 shall not be

sidered as 'cracked' corn

(10) It is understood that the damaged torn,

foreign material, including pieces of cob, dirt, finely broken

corn, other grains, etc., and the coarselj broken or 'crack I
1

com, as provided for under the various grades, shall be

as occur naturally in corn when handled undei _ -

mercial conditions.

(11) Moisture percentages, as provided for in

grade sj ifications, shall conform to results obtained by the

standard method and te ter a d ci ibed in <

Bureau of Plan! Industry*,
I nite.l States Department o£

Agriculture.
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COTTON.

WEST INDIAN COTTON.
The report of Messrs. Henrj W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ended June 5, is as follows: —
The market remains very cpiiet with limited Inquiry for

the Planters' crop lots, which comprise the entire unsold stock,

lini no sales have been made k the Factors refused to meet

the views ol buj ers.

There being no odd bags in stock, the quotations for

graded cotton are omitted.

The crop lots are held at •_'•"»•. to 30c.

This- report shows that the total exports of Sea

Island cotton from the United States to Liverpool,
and Manchester, up to May 29 1915, were 103 and

1,819 hairs, respectively.

Mutation in Egyptian Cotton. According to

Mr. T. 11. Kearney in the Journal- of the AgrievXtural
Research (Vol. II, No. 1), the origin of Egyptian cotton is

obscure. According to one theory, it is a product oi hybridi-
zation between a brown-linted tree cotton and American Sea

Island, both of these types having been cultivated in Egypt

nearly a century ago. Whether or not this be trite, there

can be ii" question, says Mr. Kearney, that the varieties

now grown are of mixed aneestry, a condition which some

investigators regard as favourable to mutation. So far as

this scanty evidence goes, most of the Egyptian varieties

originated with a mutant, i.e.. an individual plant which

showed an abrupt and definite change in the characters

expressed. This conclusion is supported by the more

complete data at hand regarding tile history of the varieties

which have been developed in Arizona.

Lastly, Mr. Kearney points out the very interesting
circumstance that Egyptian cotton exhibits, although in

a minor degree, the tendency to develop new varieties by
mutation, which characterizes the well known Oeiiotherii

Lamarkiand.

Trt£rt£4L ftEPczr*,

BRITISH GUIANA: REPORT OF THE DEPART-MENT OF SCIENCE AND AGRICULTURE, 1913 U.
The fact thai Professor 11 irrison's report comes to hand

more ft in a year after that with which it deals, does not
the importance of the large amount of useful informa-

tion and ci nclusiona which it contains.

In tin
oj ling i

- 1 -. - mention is made ol official changes
that havi I during the year under review. There were
two notalile i \ nts Of this nature, consisting in the arrival

of Mr. ('. K. Bancroft, M.A., from the Federated Malay
.-slates, to take up the post oi Assistant Director and Govern-

ment Botanist; and lie retirement ol Mr. J. V. Waby, Head

Gardener, alter thirfcj five years service.

Professor Harrison's observations on the general agricul-

ture for the year, deal tirst with sugar. The work in

connexion with the raising of new varieties of cane was

continued, and in all 9,300 seedlings were obtained. Of
these 3,100 were retained at the experimental fields, whilst

a large number were distributed to the nurseries ol certain

sugar plantations. The chief crosses obtained were between

D. 1 18 and D. I Li, D. 118ahd D. 167, D. 118 and D. Hit,

D.118, and D.625. A large number of cuttings were distribol

ed to sugar plantations, chiefly from varieties 1 >. 1 18, D.625,
D. 721, and D. 167. The average yields ami characteristics

of the expressed juices from these canes were very satisfactory.

Experiments with nitrogenous manures confirmed the

beneficial effects obtained in previous years, and it was again
shown that in normal years sulphate of ammonia is preferable
to nitrate of soda. Experiments with molasses as a fertilizer

showed that no appreciable action on the crops is produced,
and the application of this material has resulted in heavy
financial loss. Nor has any advantage accrued from attempt-
ed partial sterilization of the soil with chlorinated lime,

though a good influence was found to lie exerted by caustic

lime on heavy clay land. The prevalence of disease among
the different varieties was noted, and again the Bourbon was
found to be the most susceptible variety.

The sugar cane crop of the colony suffered from the after-

effects of the 1911 12 drought. The exports of sugar were
therefore low, amounting to sT.HI tons. A reduction was
also seen in the case -qf rum, molasses and cattle food. The

campaign against the insect pests of sugar-cane was con

tinned with vigour, and special mention is made by
Professor Harrison of the g 1 work done by the sugar
estates' proprietors, attorneys and managers.

The next crop dealt with in the report is rice. The
area under this cultivation fl i- 33.889 a decrease of

B,035 acres on the area cultivate, | in 1912. This decrease

may be considered to be due mainly to the unfavourable

planting weather experienced in Ma\ and June, and to the

depressing effects of the drought of 1912 on the cultivation

of this product in the colony. As regards experimental
work, by the removal from the fields of stools exhibiting
variation from the type, and by selection of the grain,
the varieties arc maintained at the high standard of

99 per cent purity. The paddy is given live of cost to any
1 a fidi lowers, iii quantity not exceeding 60 ft).

The work of hybridizing rices has been continued. The

hybrids produced in 1911 were thirteen in number; their

l'\. generation with the parentage i- given in the appended
report on the Botanic Gardens. A fresh series of hybridiza-
tion trials was commenced in 1913: the hybrids will he

selfed in the h, and future generations, with the object of

ascertaining now u the distinguishing characters of varieties

are transmissible. This work is in a preliminary experi-
mental stage ami no opinion can lie expressed as to its

probable valui \'<\ direction of the Governor, trials have

been begun oi growing rice under irrigation with artesian

water. The crops *re to he grown continuously with the

object oi obtaining live crops in two years, the probable
maximum of rice crops in the climate ol Demerara. Results-

will not lie available until several ol the crops have been
n

ipi
I
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The cultivation of coco-nuts still remajy the most

progressive industries in the colony. Mi. acn ige returns

show a further increase from 13.69S i i in 1912 to 14,177 in

1913. There was a considerable increase in the exports of both

nuts and copra, but the increase would have been greater

still if it had not been for thi i rding inrli nces of the

11)11 12 drought. Commentinj begeneral condition

of coco-nut cultivation in Demerara, Professor Harrison

not sufficient attention is being ; dd to proper drain

age and cultivation. Overcrowding is to be noticed on

certain estates and the propoi tio nuts is low,

;,,„! hence the greater proportion of the crop must be

manufactured into oil and copra. On neglected cultivations

diseases are prevalent, and for the safety of the coco-nut

industry a I'.ill has been passed which became law in

August 1914, under the title of Plant Diseases and Pests

Ordinance of 191 I. The coming into bearing of the varieties

of coco-nuts obtained from Singapore, Trinidad and Tobago
have afforded some interesting obsen itions. As regards the

first-mentioned class, two of these varieties are "I promise
and their ripe nuts are being used for planting. The

Trinidad strains have yielded heavily, the nuts being me. limn

sized. It would appear, however, that plants raised from the

colony's coco-nuts are better suited to the local heavy soils.

An examination of the specific chara I the nuts yielded

by different varieties leads to the conclusion that cross-

fertilization may take place in a-grove, md that plants are by
no means likely always to come true to the specific ty] f

their parent palm. Hence in selecting nuts for planting

it is advisable not to select from single trees of a desired type.

but from trees growing in groups of which all or the major

part are of the desired type.

Several pages of information are given concerning the

experimental work with rubber, of which the principal plant

grown is the Para rubber (//> i'eu brasiliensis). Other horti-

agricultural industries referred to are cacaO.and limes. The

last-named crop is regarded as a promflfog industry, which

unfortunately received a set-back by the closing down in 191 1

of the citrate of lime factory. The recent installation of two

citrate of lime tart. .lies in the colony, and the contemplated
erection of a factor} for lime products at < (nderneeming School

Farm .1. . nl. tless will supply tie' much needed stimulus tor this

otherwise very promising industry. In regard to pastoral

pursuits, reference is made to the increasing number of cattle

and sheep, and mention is made of the valuable services

rend< re.l by the veterinary staff-during the year under review,

in connexion with the outbreak of mafcflewstderas. Professor

Harrison's report concludes with a review of educational work

with which he has been associated tor over thirty years

The remainder ol the publication under review (i.e. in space

the greater part) consists of detailed reports by the < Government

Analyst, the Government Botanist, and other members of the

staff." [n the report on the Botanic Gardens and their work,

a useful collection of descriptions of mangoes is to be noted,

and some interesting facts concerning the West African oil

palm. Xipa palms, Areca palms, balata an. I ginger lily. The

nil palm seeds imported from West Africa germinated very

satisfactorily, an. I more have I n ordered. Mr. Bancroft

points out that there are two distinct varieties of oil

palm growing in tic- Botanic Gardens, vhich are easily dis-

tinguished bj thecharacter of theii leavfl&and fruits. Interest

attaches to the ginger lily {HedyehiMun coromrium) on

account of its great value as a source oi fibre for paper

making. This matter was dealt with two years ago in the

Keu Bulletin, ami referred to in the A'/riodtural flews. The

ginger lily in British Guiana seems to be very particular

as to its environment, and will only grow vigorously in

a damp situation with a loose soil c mo
i j

organic matter.

A reference of i inl n ide to
| he -

bean a crop which has nol proved up to the present a

factory one for the West Indies, li is said that a Soya Lean

has now been obtained in British Guiana from Venezuela
which is presumably well lited to tropical cultivation, li

this actually proves t.. be a thoroughly acclimatized variety,
its economic importance will he considerable, and there will

be i .. u. til demand in ol hei
part

- of the tropics I

o i ed.

The scientific inve tigations in this report on the

Botanic Gardens and its work principallj concern my
just as the report of the Economic Biologist which follows,

pertains to the investigation of insect pests. The infor

matioii in these sections together with that in the report of

the veterinary surgeon will i Lye notice in a future issue

of this journal, on pages especially devoted to these subj

NORTHERN NIGERIA: REPORT ON Till-: AGR1
CULTURAL DEPARTUK.XT. 1913,

Mr. P. H. Lamb, the Director of Agriculture, has for-

warded a copy of this report with an expression of i .

its publication has been so long delayed.

The report provides interesting information on several

crops which are common to both Nigeria and the West

[ndies. Mention is made, for instance, of the Bambarra

ground nut, and this is considered to be a useful crop
for certain districts where the ordinary ground nuts do
not flourish. It was first described some three years ago
when a small parcel of seed was sent to Kew for distri-

bution to various Botanic Stations in different parts of

the world. With reference to rubber, the Director is of

opinion that Funtumia elastica is not worthy of attention as

a plantation tree. Experiments are being started with Para

and (Jeara.

Turning to cotton, a crop which is more fully dealt witli

than the others in the report, it would seem that this cultiva-

tion can never occupy in Northern Nigeria anything but

a position of quite secondary importance owing to the limited

growing season during which the land must be reserved for

the production of provisions. It is pointed out, however,
that if early maturity be made a principal factor in the process
of selection, pnospects will l.e'improved. The kinds of cotton

that exist in Northern Nigeria are interesting: there are loin-

distinct species in cultivation, namely, Gos&ypiumperuvianwm,
<;. punctatum. G. obtusifClivM, G. arboreum. The first m id,

is, speaking generally, by far the commonest type, and prob

ably 95 per cent, of the cotton handled by the British

Cotton (Irowing AssocjatiofiBonsists of this species.

Recent developments In Northern Nigeria ofanagricul
tural nature include the opening of a school farm where

important selection work In- Keen started and a considerable

number of Live-stock installed of good pedigree, including

ostriches, cattle, sheep, donkeys and goats. It would appear
that developments m,i\ follow in regard to developing the

forestry resources of Northern Nigeria, for as the Director

points out, although Northern Nigeria i> not nearly SO wall

timbered as Southern Nigeria, the fact remains that the

sylvan products «.f tin- Protectorate, namely, wild rubber and

gum, represent considerably more than half of the entire

exports, with the exception
1

of tin and Live-stock.
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Vol. XIV. SA'ITKDAY, -im ."., 1915. No. 344.

NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number contains a review of

recenl literatur the alcdnol-as-fuel question, and

suggests the desirability of demonstrations in some of

the West Endian colonies particularly those in which

sugar i- ' be staple produd

i;, produced on page 213 will 1"- found the general
rules and grade descriptions of the [Jnitedj States

federal corn grades.

The important subj i aciditj in soils is dealt

with as a note and t page 217.

Department of Agriculture, Trinidad and

Tobago, 1913-14.

The Report op the Department of Agriculture,
Trinidad and Tobago, for the year 1913-14, a copj ol

winch has recenth be< n i
I al this ' (flEice contains

several items of interest. As regards the work of the

Botanical Department, amongsl other matters taken

in hand during the year under review was the clea

burning and planting up of 2 acres of the lands in the

Emperor Valley in Hevea rubber and Robusta coffee, and
I acre each in Hevea rubber and limes, Hevea rubber,

limes and coffee, limes, Sapucaia nuts, and Tonka beans.

In connexion with the nursery work al theSt.-Clair

Experiment Station, it is mentioned that -lii th. of

Robusta coffee h.«| specialty imported from the

Belgian Congo were readilj disposed of. The total

amount realized bj sale of plants at this station was

£450 14*. \\\,I. as^compared with £197 12s. 2d. for

the previous year. In addition, plants, etc., to the

value of £36 L7s. T\d. were distributed free, or in

exchange.

The Governnitent stock farm seems also to hi

maintained its efficiency and usefulness, especially in

regard to the raising of pigs. The breeds kept arc

Tamworth, Berkshire and I'..land China; during the

Mar ninety-one pigs were sold, realizing $291"82.

The average rainfall for fifty-two years L862-1913

is given as follows: Januar) 2"84, February 1*56,

.March 1-90, April L91, Ma) :)
:

7!». .Mine 809, July 8-87,

August 981, September 7 "25, October ti (>."). November
(>!!:>. December 471 inches, making a total of 6438
inches.

[nsi ct Notes, on page 21 8, deal a ith t hi pests oi

ind beans, and Fungus Not !22 consist

of the first article o aling with th< internal

bolls.

America, and Agricultural Engineering in the

Tropics.

The Louisiana State University and Agricultural
and Mechanical College possesses an engineering

department in which a special stud) is made of sugar

machinery. Bulletins have appeared embracing the

results of such studies as the efficiency of heating and

evaporating apparatus, boiler test-, fuel economy, and

similar matters.

During last year the department conducted an

investigation in Porto Rico in connexion with heat and

evaporation, and, according to the Twenty-seventh
Annual Report of the College, thi data obtained are of

especial value in that thej make possible comparisons
of the efficiencies obtained in good Louisiana and

tropical plants.
In the West Indies, valuable data arc on record at

the larger factories, but there exists no institution where

this can be utilized for educational or investigation

purposes. In a recent editorial in this journal it was

shown that ject
of agricultural engineerinj

relatively neglected ,

in th West [ndies, and the case of

the Louisiana College offers an example of what might
be d in these c ilonies.

While speaking ol agricultural colleges in relation

to Porto Rico il mighl be in< nl ion d that Porto Rico
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and the Philippines poss< ss the distinction of being the

onhj strictlj tropical countries ^kere agricultural

colleges exist. A letter has reeenth been received al

this Office from the Dean, in \vl pointed oul the

advantages the existenceof this c i m offers to men in

the British Wesl [ndies who desire a scientific and

practical training in tropical agriculture. Engineering
is taughl as well as the usual bi ogical

and chemical

subjects, and it is possible to specialize in almosl anj
cultivation owing to the varied nature of the crops

Acid Soils.

The studies which are being conducted in India

and the Federated Malaj States wit! regard to acidity
as a factor of soil fertility are amongst the mosl nun'

esting of present soil investigations in the tropics.
A recenl editorial in this journal made reference to the

large quantity of lime required to neutralize certain

soils in Malaya.and now from 1. country a publication
has been received containing a review of an investiga-
tion designed to show the value of lime as an antitoxin.

In Assam, according to the publication under
consideration (Agricultural Bulletin ofthi Federated

Malay States, Vol. 3, No. 4), it has been found that on
untreated soil certain crops consistently fail to survive

the seedling stage, but that after the application of

lime, normal crops are afforded. Laboratory examina-
tion of the soil disclosed the presence of an acid organic
compound which is definitely toxic to certain seedling

plants. A number of manurial experiments were
carried out to see whether the unfavourable factor

could be eliminated by different nutrients. It, was
found that satisfactory crop production was always
obtained on those plots to which lime was added. Of
all the unlimod plots, the only ones to carry a crop to

maturity were those to which basic manures bad been
added on the one hand, and on the other, tour plots in

which, superphosphate was the only constant manurial
factor.

According to the publication referred to, it

seems extremely improbable that this favour-

able action of lime and the alkaline carbonates
can be credited to anj common attribute other than
thai of providing a base and thus diminishing the
soil acidity, and probably rendering harmless the toxic

compounds which accompany it. As regards the good
effect of superphosphate, the explanation is put forward,
that this manure probably stimulates root development
which, by increased extra-cellular root oxidation, leads

to the dest rucl ion of the toxic material.

Transpiration of a Partial Parasite, and of

Shaded Tobacco.

The above heading indicati -
:

subjeel of two in-

notes that appear in tl Experiment Station
R rd, Vol. \ \ \ I No. 4. !' a these il appears
that experiments with a mistletoe (Loranthus
j" nta on Mangift ra ca in Java, have
.shown that the dail'j loss ol pei unil an a

or leaf surface of the il i iboul .50 per c< at.

greater than that of the host, tic difference being
at a maximum during the hotter part of the daj

owing, presumably, to observed better coi I oi

the stomata i>\ thi host. The same gem ral n

was obsi rved in the casi of, another mistletoe growing
on guava. The hig I evaporal ton is considered
to es plain the desii und death « hich sometimes
occur oftbat part of the host bey I the location of

the parasite.

The second note referred to concerns the effecf of

shading on the transpiration and assimilation of the
tobacco plants in Cuba The transpiration of plants

grown in the open was nearly •"><> percent, greater than
that of the plants grown under cheese-cloth shade.

Shading of tobacco plants did not, seem to result in

a diminished production of total plant substance as

compared with other plants not shaded. As the

leaves of the shadi s;rown plants had a greater total

area than those of plants in the open, the quanti
plant material elaborated per unit id' leaf area was

greater in the plants grown in the open. As regards
the influence of shade on the deposition of material, it

was found that in the shade-grown plants, relatively
less material was deposited in leaves ind more in the
stems than in the corresponding organs of the plants

grown in full light.

It may be added that the question of the effect of
shade upon plants was dealt with editorially in the

Agricultural News for May 8, 1915. Experiments
with tobacco have been conducted in St. Kitts, and it

has boon suggested that a similar trial should be made:
to test the effect of shade upon sugar-cane.

West Indian Bulletin.

The contents of tin:' current issue of the West
Indian Bulletin (Vol. XV, No. 1) comprise several

articles of interest. The first dealing with the

development of agriculture, i- based upon and in part
consists of the addresses of Mr. A. 1). Hall, F.H.S..

delivered before the Agricultural Section of the British

Association—Australian Mooting l!t|4. These ad

dresses have been published in the Bulletin with

Mr. Hall's special sanction. The second paper^also*
deals with agricultural development, bul with special
reference to tin.' industries of Montserrat. In this

article Dr. Watts gives an interesting review of the

progress. of events in the Presidency. In this number
of the Bulletin also appear two short, articles bj
Dr. H. A. Teinpany dealing with the island of

Redonda, and the feeding and manurial value of

lime seeds, respectively. Finally, two articles appear
concerning the poisonous forms ,,f Lima beans, i,\

.Mr. \Y, K. Dunlop and skin diseases of cattle n

Antigua as paper compiled fr the notes of

Mr. I' T. Saunders. M.R.C.V.S., fornierl) Veterinary
( )fficer to this | (eparl ment.

With this issue of tin- Bulletin is sent out the
title page and ind< •• to Volume X 1 V. Readers an
now advised to have Volume XIV bound.



218 Till'. AGRICULTURAL NEWS. .1 1 i.\ 1915.

INSECT NOTES.

PESTS OF PEAS AND BEANS.
In ,i recent number of the 'Agricultural News (see i

for Maj s
. p.

l"il) attention was directed to the weevils

which attack stored peas and beans, and one of these, the

cowpea weevil, was figured, Since the appearance oi that

article stored pigeon peas have been reported from St, \ inci at

us being attacked by an insect which on examination proves
to be the species mentioned above, Bruchuz chinensis; and

.i sin. ill -uppK of pigeon peas for planting, sent to the

Imperial Commissioner from Antigua, proved to be

badlj infested with the four-spotted bean weevil (Bruchus
qvadriviaculiitus).

It is to be expected that the several species of bean and

pea weevils which occur in the West Indies will be found to

attack beans and peas generally. At the present time

B. chiiunsis is known to attack pigeon peas and cowpeas, and

B. r/ua-lrimaculutus to attack pigeon peas.
The use of naphthalene instead of car

bon bisulphide as a protection for stored

seed against the attacks of these insects

, is indicated in the Agricultural N"ew$ in

the article referred to above, and it

would seem that this substance should

prove a must useful insecticide foi such

insects as the cowpea weevil and the

four-spotted bean weevil. These insects

are alike in their habit of infesting the

glowing grain in the tield, and developing
Successive broods in the stored seeds.

This development r,m probably 1»'

checked at once by the use of naphtha
lene,but the point needs to l.e proved by
careful experimental trials.

On reference to the article in the Agricultural Netos

already referred to, it will lie seen that when used at the rate

of 1 tt>. to 40 bushels of grain, naphthalene afforded a very

satisfactory protection for stond corn. In this instance the

naphthalene was used in cloth bags, each containing J-fl).

It seems probable that, used at several times that strength,

say, 1 lb. or more for each bushel of grain confined in tight

receptacles for a few days, the insects in peas and beans

Would be killed, and the injury which OCCUrs after the grain
is stored thus be entirely prevented.

Naphthalene is also recommended by it- cheapness and

its Safety. It could be used OVCl and over again, and it is not

explosive like carbon bisulphide.

Fig.

PEA

'.1. Till ('ow

Weevil. En-

larged. {From
U. S. Dept.

of Agriculturi )

I n. in. Tilt: I'm i: SPOTTED BeAH \Vi:i:\ ii..

ii. adult: h larva: c, pjipa. All enlarged

{From U. S. Department of Agricultw
The economy in the use of naphthalene as an insecticide

in stored grain results from the method ofapplying it. This

consists in enclosing. the desired amount oi naphthalene in

a bag of suitable size. The bag might be made of muslin,
in the small sizes, and of ordinary burlap or sacking in the

larger -i/es. Wlcn used a- , preventive in stored grain at

the rate ol lib. to 10 .bushels grain as mentioned above, the

naphthalene Was employed in
\

lb. lots; but if it were desired

to kill insects already in the grain, the larger dose oi lib. to

1 bushel, with tin naphthalene in 111', lit-, should be tried.

Experiments would soon show how effective this treatment

would be, ami atso the length of time necessary to accom-

plish the desired object. At tile end of this period the

large bags of naphthalene could be taken out and the

try protection' Afforded by the smaller doses. In this

way very little of the insecticide i- used at each application.

It must be borne in mind that in all fumigaton

operations it is necessary to use tight receptacles, and in

storing beans and peas as well a- corn, infection and

re-infection will occur unless suitable storage container- are

used.

In connexion with tin- attacks of these two sp s if

would seem that naphthalene would prove to be a most useful

insect aide.

Another insect pest has been recently reported as

attacking beans. This report coin. - from St. Vincent, where

imported seed "t pole Lima beans had been planted for

trial in the plot- at the Experiment Station. Specimens
forwarded to the Imperial Department of Agriculture prove
on examination to be a Cryptorhynchus similar t" that

recently reported as attacking cassava {Agricultural Xurs
for May S).

The following is quoted from tin: memorandum ol the

As-istant Agricultural Superintendent, St. Vincent, in

regard to the larvae of a ( 'ryptorhynchus I tie attacking
the stems of beans ut the Experiment Station:—

'A small beetle grub tunnels the stem, beginning prob-

ably in the root, and cause- t he plant to break near the ground,
and the leaves to turn yellow and fall off.

'The adult beetle wa- discovered on the -teiii- ol several

plants, and "ii the ground near the base oi the stem. In

appearance the beetle resembles the cassava stem borer, but

is slightly smaller. A stem which has been attacked can

often be recognized by -mall brownish punctures in the -t. in.

and by the enlarged nodes in which the grub is usually
found.'

The genu- < 'ryptorhynchus i- a large one, containing some

twenty-seven species in the West Indies, according to a recent

Catalogue.* Oi these, several are known to occur in the Lesser

Antilles, and the records now indicate the fond plants of live

of them. One attacks sweet potato, another is a borer in

the orange tree, another is a borer in the woody stems and

branches of ornamental crotons, another attacks cassava

stem., ami the last reported attacks beans.

This recently discovered species has not been investi-

gated, and sonsequently nothing is known as to its habits.

A careful watch shouM be kept by everyone interested in

''.in cultivation for the appearance of this pest, and even
effort -h"iild be made to learn as much as possible about its

life-history, habits, and food plants other than cultivated

beans

11. A. B.

" I'lelnnilial \ li-l ,.t I he Coleoplela of the West Indie- a-

i' .1 bo Ji an by 1914, by Chas. W. Leng, Hon. Curator
of Coleoptera, and Andrew -I. Slut, id, ,. Vssistaut. Published
a- ,i Bulletin of the American Museum of Natural History.
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LIVE-STOCK NOTES.

TICK ERADICATION IN ANTIGUA.

Spraying for the control ol ticks in Antigua formed the

subject of a paper in Vol. \IV. No. 2, of the Ives' Indian

tin, in which ii was shown thai t In- results obtained

fimii the use "I one of Messrs. <

oopi i Nephews' spraying

machines were exceedingly satisfactory. The paper referred

to contains a full accounl ol the appliance, and gives figures

to show the expenditure involved. Since the establishment

of this appliance, the value of spraying lias been very widely

appreciated in all parts of tin' island, and although no

further investments have been made in large sprayers like

the mi'' in question, many stock-owners have adopted

systematic hand spraying, with the result that the general

appearance of Antigiia live-stock shows n very marked

improvement compared with that to be observed two years

ago.
In the United States and South Africa, in Argentina,

Australia and other great cattle-raising countries, the use of

permanent swim dips has Keen verj generall} adopted, often

as the result of compulsion by the Government authorities.

In considering the relative values of spraying and dipping,

Messrs. Cooper & Nephews are ol the opinion that the

dip is more efficient, because it ensures every part of the

animal, as for instance the folds of the skin, coining into

contact with the arsenical liquid. On tin- other hand, the

spraj can he equally efficient provided the operation is

conducted with thoroughness.

I' should he pointed out that -praying is not limited

to large herds and large machines. Ihnid spraying, if only
a small number of animals have to he dealt with, can be

\.i\ effective, shice it is possible to giv.c each animal indi-

vidual attention, liven failing a
specially made sprayer,

it is quite possible to employ eft'ectivelj an ordinary garden

syringe. Hence the small owner can treat his animals as

well a> the large owner.

The comparative value of spraying versus dipping, on

a large scale, *is soonto be demonstrated in Antigua, where

Messrs. Cooper a- Nephews have offered* bonus equal to

half the cost of erecting a swim clip in order to enable

planters to test the appliance at a moderate cost. It is

understood further that a second offer ol a bonus of one

er the cost of a sei d dip ha- ilso'been accepted. It

i- ,i matter for some regret, however, that both the estates

on which these dips are to be erected Jire situated in the

same district "t the island. However, tin' enterprise shown

by both the planters and Messrs. Cooper a- Nephews is to he

highly eoi snded, and there ran he no doubt that the

fort] ruing demonstration will he productive of much good,
not only as regards live-stock improvement locally, but also

as a stimulus towards similar action in other places.

TROPICAL FOODSTUFFS AND THEIR
VALUATION.

A useful attempt has been made in Mauritius by the

Director of Agriculture to collect together figures and other

information concerning the nutritive value of local foodstuffs

foi -lock, and the resull i- a m urn pn it ed to

the Board ol Agriculture ol that Colony, The I Istuffa

available for cattle at Mauritiu classified as follows:

( 1 i green fodders, > \g. cane, cane leaves and maize; (2) tubers,

e.g. manioc, sweet potatoes^ (''<) seeds, e.g. dhall,

beans, oats, rice and maize; |
I) brans and meals, e.g. wheat

bran, rice bran, ground nu I ureal, cotton-seed meal: •"

waste, e.g. molascuil and molasses. The paper continues

with an explanation concerning the relative values of the

different proximate constituents of foods, like protein and

carbohydrate, and a table i- then given showing the crude

composition of Mauritiu- foodstuffs. The question of

digestibility of fond i stit i nts i then taken into account,
and the digestible constituents of Mauritiu- foodstuffs are

determined by calculation by means of factors, which are

the mean of European and American authors. These factoi

are likely to be useful to West Indian planters, since in" many
ea.-es unly the i irdina r\ composition of foodstuffs is known
and not the digestible constituents. The factors in question
are:—

Seeds. Meal.

Cellulose and non-nitrogenous" substances '7 <i7

Fats or oils
-9 -62

Crude proteins <» -7

This means that for every gram of cellulose or non-

nitrogenous substances shown by analysis in seeds, u-7 is

digestible, while in meals and brans "67 gratn only is

digestible.

The last point dealt with is the important one of

rations. The daily ration- prescribed for Stud animals by
the Board of Agriculture are as follows:—

I.

Manioc 111 Ih.

Bran 3 ,,

Dhall 4 „

Molascuit 1
,,

The food values of these rations are calculated as

follows:—
Starch. Digestible Starch. Digestible

protein. protein.

lti lb. manioc 2 •"> '05 1 ft>. manioc '9 '02

.'! ., bran -1 "3 I .. maize 3'0 '33

I „ dhall 34 7 4 „ dhall 3 I 7

1 ,, molascuit "5 Ol 4 ,, bran i'l "3

II.
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GLEANINGS.

An Ordinance has been passed in Dominica; to provide
for the administration and disposal of Crown Lands.

A provision is made t" tin' effect that it the grantee "i lessee

"I any Crown lands neglect to comply with the conditions

igreed to, the land shall revert to the Crown.

By an Order-in-Council, the names of certain birds in

the Virgin islands have been removed, according i" the

Leeward Islands Gazette, f i the protected list in the

Wild Birds Protection Ordinance, 1014. The birds referred

to are: the pelican, the man of war bird, ami thr booby.

An interesting ace Hint of Nigerian leather appears in

the Journal or thr Royal Society of Arts for April 23, L915.

The method of treatment of leather in West Africa can lie

divided into four operations: depilation, bating, tanning, and

dyeing. These operations are described in the article referred

t>'. ami the dyes employed ate mentioned.

in connexion with the article which appears on another

page of this issue on the subject of tick eradication, it is

interesting to note that the Jamaica Gleaner for May 21, 1915,
refers to an experimental dipping vat which is now in course

.,i erection at the Hope Farm School. The results following
the use of this appliance will he watched with interest.

A formula for the measurement oi logs is given in the

Agricultural Gazettt «j New South [Vales tor April 1, 1915.

The superficial contents of any hull log may lie determined
as follows: take the mean girth of a log in inches, divide by
four, . > ii*l square it: multiply this result by the length of the

log in feet, and the result will he the contents of the log in

superficial
feet.

A statement appears in Natvtlte for May 20 L915, to the

t tint tin' I'o' idenl ol i le- Board of Edm at ion in

England In- announ I the proposed formation of an

Advi orj
i out I to 1 :erned-with industrial and scientific

research. The suggested L'ouncil^will deal with the general

question oi the relation ol ence to I lie State, and its

form it ion should result in increased application of science to

industry,

An import -int in i ei cerning coffee cultivation in

Southern [ndia appears to be thepollinati f the (lowers

by bees (Apt in certain districts, considerable

numbers have been destroyed iy the native tribes,*and it has

ill hat ' state m imagers should eomniunicate

the boundaries of the adjoining g lands which

reqi ition, which would assist the forest department
to put a stop to all inteii'in hi. with thi of bees.

I

ry 191 5. i

In his address to the Legislative Council of St. Vincent,

during March 1915, His Honour the Administrator referrei

at some length to the importance Of maize cultivation as

a new industry for the Colony. The fact that a small corn-

drying plant to be installed by August next was mentioned.
The scheme was warmly supported by several members oi

the Council. His Honour's address will be found in

the St. Vincent G ver^ment Ga ><• for April l'9, 1915.

An interesting article appears in the B tanical Journal
for April 1915, dealing with ramie thread. The plant from
which this is obtained belongs to the same natural order as

hemp, and then- are two species, one of which is purely

tropical, while the other grows in semi-tropical or even

temperate region-.. It is said that ramie is cultivatied in

most parts of the tropics, including the West Indies. The
most important use of ramie is in the manufacture of gas
mantles, but for this purpose fibre from the semi-tropical

species is principally employed.

A new Canadian sugar refinery is described and illus-

trated in the Louisvim Planter for April 10, 1915. This

large establishment has been erected by the Atlantic Sugar
Refinery, Ltd, at St.'Johns, NVu Brunswick. Directly in

front of the building is a wharf where steamers can come

alongside to be loaded straight from the refinery, and

throughout the establishment every effort has been made to

secure the highest efficiency in sugar refining at the lowest

pussilili st, utilizing the very best machineries that can he

had for all of these various purposes.

An instructive table in 'llu Journal ><< the Board <><

'/rode, April :J'J, 1 'J 15. show- the difference between the

exportation of rubber from Brazil during February 1914 and

February 1915. For that month last Mar Brazil -cut t.. the

United State- 1,848,136, and to Europe 3,359,322, making
a total of V_'i>7. 1 5s kdogs. I luring February 1915, Brazil sent

to ilc United States 3,531,905, and to Europe 2,837,289, mak
iuga total of 6,369, 1 :''

;

kilogs. 1 1 kilog.
= l'-l' Hi. i. These figures

seem to show that the embargo placed by Great Britain upon
Eastern rubber necessitated bigger purchases from South
America by the I

"

n it .-.I State-.

An attempt made to utilize COCO-ntlt oil for rifle

lubrication in England ha- not proved altogether satisfact ry.
\ C parison between the oil referred to and the ordinary
service rifle oil showed in favour of coco-nut oil after seven

days' keeping, but a large amount of fouling appeared on the

barrels treated with .coeo nut oil after keeping one month.
i it nil i- therefore considered inferior to service rifle

oil for the purpose ol preserving gun barrels. The

samples used were Trinidad and Ceylon oil-, respec

lively. The} yielded 4>almos uk. Tin'

Trinidad oil ..I,, ither.more freo acids (4
-

9.pei

against 51 per cent.) but the oils were considered of- equal
value with regard to their gun barrel preserving properties.

(The Monthly Magazint of the 1 •

C<>ni'< • re. n' Liverpi >ol, Apt ill' 1 !'
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STUDENTS' CORNER.

AGRICULTURAL EXAMINATIONS.
Xmv that the cane crop is pra over, students will

be able to devote a greater proportion of their time to

systematic study for tin- forthcoming examinations, to be

conducted by the rmperial Department of Agriculture in

November, h aot alreadj done, copi s should ' btained

of the revised syllabus of the Reading Courses issued a few

months igo from this Office. This contains an up-to-date list

of references including a useful collection of refer

to matter in the Agricultural News for the benefit of final

students. Perusal oi the Leaflet referred to will show thai

coco nuts have been introduced as a :rop subject, and in view

of the rapid extension of the area under coco-nuts in many
of the i>lands.ii is hoped that some of' the candidates will

select this crop as a subject for examination. As regards

textbooks, the student will remember thai a useful though
small library is to be found at most of the Botanic Stations,

and it should not be forgotten that many of the public

libraries contain works on agricultural science, which may be

borrowed in the usual way. In (ireuada, a good move is

being made to establish a borrowing library for the agricul-

tural cadets at the Botanic Gardens.

The suci— of the Reading ( lout examinations does nol

depend entirely upon the enthusiasm of the candidates. It

is essential thai initiative should be shown by the agricultural

officers, and also, it may be added, by the planters, on whom
the students arc in many cases dependent. The function of

the agricultural officers in connexion with these examinations

is to arrange meetings and, if possible, to give lectures. In

Antigua special facilities exist for this teaching work, but it

may be suggested, now that chemical assistants as well as

science masters exist in Dominica and St. Kitts, that it maybe
found possible to increase the amount of assistance given in

connexion with these examinations. The object of any lecture-

that may lie given should not be to pSesent information so

much as to stimulate and guide. At such meetings candi

dates can discuss the difficulties encountered in their work

not only with the lecturer but amongst themselves. This

makes the study more interesting and live, and it affords

a means of guaging individual progress.

A final consideration concerning these examinations is

that which has relation to their utilitarian value. Several

cases have occurred where the holding oi the diploma of this

Department has led to personal advancement, and for this

reason alone, overseers and othei 1 make every effort

to become registered, and to stud} along the prescribed lines

with a view to obtaining a qualification which will stand

them in good stead in alter life.

Questions for Candidates.

ci:i:i.uii\ \i;y Ql ESTIONS.

1. Name at least three activi agents which aid in the

formation of soils.

2. Give the reasons for growing leguminous crops other

than for food.

IN II i:vm>l UK IJUESTION8.

1. Giveoneoi two points to be noted in selecting coco-

nuts for .seed. At about what M the seedlings be

removed from the nurserj
'

"2. What are the most comi I error*.in the cultivation

of cacao!

UN N'S.

1. Explain fully the reasons why the cultivation <•!

n corn and u ged ill many p irts i

U
I Indies.

2. Name certain operations on the i tal fhich ire

helpful in controlling pests anotdisi i Explain why.

Training of Agricultural Pupils in Dom
inica.—A notice appears in the Dominica Qffi

"< for

June If, 1915, to the effect that this month (July) there will

be three vacancies foi pupils, under the pre tem of

agricultural instruction.

The course oi training extend- ovei a period of two

years, and pupils are required to"engage in the vat nches

ol field and nursery work with a view of acquiring a

knowledge of practical agriculture.

The course of instruction will be directed toward the

acquirement of a practical knowledge of the methods oi plant

propagation, nursery work, planting and care of Staph
such as limes, orange-, cacao, rubber, vanilla and fruit. The

course will include it trui ion and practical work in the

various forms of drainage, weeding, sowing, transplanting,
use and application of ma 1 mulches; the treatment

of insect and fungoid pests, pruning, grafting, packing, trans-

porting and planting OU1 young plants: picking, preparing,
and packing crops for market.

In addition to the practical instruction and carrying < nil

of the above outlined work at the Botanic and Experiment

Stations, the pupils will receive an appropriate amounl of

class instruction in the fundamental principles underlying Un-

practical work. They will also be required to undertake

a prescribed amount of home reading and study under the

direction of the Agricultural Superintendent,
Candidates must be at least sixteen years of age, physically

tit. and have shown aptitude for instruction in agriculture.

They must have attained a standard of elementary education

corresponding to the sixth standard of the primary schools, or

sufficient to satisfy the Agricultural Superintendent that they
are capable of taking full advantage of the course of training

offered.

Subject to good behaviour and satisfactory progress in

their work, the pupils will be granted a small monetary allow-

ance, increasing each year until the conclusion of their course

of study.

DEPARTMENT NEWS.
Mr. H. A. Ballon. M.Se., Entomologist on the staff

of the Imperial Department of Agriculture, and

.Air. W. Xowoll. D.I.C. Mycologist, left Barbados by
the R. M. S. 'Quiliota' for the purpose of paying an

official visit to Montserral in connexion with the pests

and diseases of cultivated plants in that island. The

above officers are expected to return by the

i
! i;. M. S. i Jaraquet' on July L4.

May proved a wet month in the Virgin Island-. LI .1

revived new hopes in the agricultural community in rd

to next year's prospects. The greatest fall for one day
was 2 inches. The total precipitation for the month was

8-37 inches, which was well distributed. The weather was

very favourable for the estabiishmenl of the young cotton

crop.
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FUNGUS NOTES.

THE INTERNAL DISEASE OF
COTTON BOLLS.

The ition of this trouble having reached a -

•where it seems likeh that the Bourse oi future research will

follow entomological as well us mycological lines, it seems

advisable to summarize the history, and state the p

position with regard to it.

The essential character of the affection consists in the

discoloration, partial or total, of the lint in unopened bolls,

without any sign of disease or injury occurring on thi exterior

. t the boll.

Recognition of this condition as a distinct affection

appears to have been confined to Montserrat and Antigua,
and almost entirely to the former of these islands, until

recent enquiries led to it- recognition in St. Vincent and

Tortola, In the first named island the earliei accounts,

while evidently including this affection, do not always avoid

i in with sheddiug, with that type oi failure of bolls

ji,,u attributed to Bw erium malvacearum and known as

bacterial boll disease, and with the Montserrat soft rot due to

i Peronosporaceous fungi This seems to have led to the

adoption of the misleading name 'black boll' under which the

tffection has been until recentlj described, which has

doubtles tended to prevent the identification of the same

trouble in the other islan Is with that occurring in Montserrat.

The first reference to 'black boll
1

in the mycological riles

of the Imperial Department of Agriculture goes baci to

December 1903, whin specimens of bolls which rotted before

opening were sent for examination by Mr. C. Watson, of

Montserrat. In January 1904, Mr. Watson reported that the

disease had spread, and that the whole of the cotton on the

Windward side of the island, some 100 acres, was affi

In going through the fields ami picking fine-looking bolls

from the most promising trees, only about 10 per cent, were

tnuuil tn In sound.

The .specimens were examined by .Mr. L. Lewton Brain,

then Mycologist tu the 1 tepari meiit, who reported the presence

of Cercospora blotching and a small amount of anthracnose,

but did not suggest these as the cause of the trouble. He
recommended experiments with Bordeaux mixture.

In Decembet 1904, two reports a- to the disease in

Montserrat wen- made by Mr. A. J. .Ionian, and one by
Mr. W. II. Patterson, Curators of the Botanic state

Montserrat and Antigua, n ipectively. Jordan's first report

contains no information on the subject; I associates

a mis-shaping. and hardening t the pods with the disease,

gives evidence of it- rapid development, and -low

rotation of crops and manuring have apparently no effei I

upon its incidence. Jorda cond report, made in connex-

ion with Patterson's visit, describes the affected '"'11- as

'oval cuspidate' in all but one instance, but records the

finding of healthy bolls al shape. The sprouting of

the seeds in some of the ro is mention* d I n

January 1 905 Patte d I he occurr n< of what he

ided a< ti in Antigua.
In Februarj 1905 ition

of the affection in An Vti rrat. His i

printed in the W \ ol. VI, pp. 1 20-23.

1 1,- re i distinct disea e bolls,

ntirely fron

up', thi ! with the ! i alluding to

thedeformation of thi which

I. ' la

; oils Oi

healthy external appearence, ending in a condition in which

the enlarged partiajry germinated seeds are separated onlj by
a thin film of decayed lint. Such bolls usually drop about
the time they should be opening, and fields were seen which

had lost every boll in this way. Sometimes the bulls dn
u]

on the plant and opsp slightly, when they are distinguishable

bj the appi irain of the lint. The disease could not be

ascribed to climatic cAnditi it had occurred in very

dry and very we4 nor could the condition

of the soil be responsible, since I on both lime

and clay, and on poof and rich land He
was unable to connect the disease with any insect

attack, or with any of the known disea cotton.

A plant might have one Or two hulls affected while the

remainder continued healthy, and plant- which had lost

every boll might afterward- bear -omul bolls in the second!

crop. No corresponding affection oi -t i li tves could be

found. He reported the presence in affected bolls of a rod-

shaped bacillus, which he regarded ibable primary
cause of the disease, suggesting the possibility of flower

ion by the agency of wind or insects. Heoutlineda series

of field experiments to ascertain the which infection

place, but there is no record of their having been car-

ried out.

From the time of Lewton-Brain s report the subject does

not appear to have been brought to the notice of the [mpi rial

Department until 1911. The narrative of subsequent
developments will be continued in the next issue of this

journal.

W.N.

THE ITALIAN TOMATO TRADE.
The tomato was given to the world by America, but

Italy is to-day teaching the rest of the world by example how
it should be raised and how it should be preserved. Italian

canned tomatoes have practically pushed the American

product out of the English market, and have gained an
enormous market in the United State-. The Italians raise

a -olid meaty tomato of fine colour, and it is so packed in the
cans that the consumer is not obliged to pay for a large

percentage of water.

• 'aimed tomatoes, however, are put 141 principally for

the export trade. The Italians themselves prefer their

tomatoes in the form of sauce or paste, which 1- nothing more
nor less than boiled-down t ato pulp, minus the skin- and

seeds, asset forth in an interesting mannet in a report by
Commercial Agenl J-. Uexis Shriver, entitled 'Canned-Tomato

Industry in Italy', recently issued by the Bureau of Foreign
and Domestic Commerce. This sauce is put up in can

is used by the Italian- in a great variety of dishes, of which

spaghetti is, perhaps, the most familiar to Americans.

According to fairly accurate statistics the area planted
iii tomatoes iii Italy is about 22, acres, producing abouj

385,000 tons. The exports to the United States amount to

20,000,0000). of canned tomatoes and tomato sauce,
and- 8,000,000tt>. of the product go to South Am
The total value of the total export 1

ily is well ovei

g6,000,000
The -],in- and -ceils that were formerly wasted are now

utilized, thi

of oil. The crude .>il is suitable I'm soap making and for

lamp-, and the refin A oil is -aid to he edible. Commercial
Orl 'Special V \

93^ may
be obtained -

:

|

tendenl of 1 1 lovern-

Prit :e,
w ashingl it 1 copy. (

The
lliii' I March 1915. )
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.

Grenada, The Agricultural Superintendent (Mr. •!. C.

Jjoore) states thai arrangements have been completed to

carry out the experimental .mil de'monstrational cultivation of

provisions
this year on an acre ploi ol land at Dumfries,

Carriacou, with the kind cp-operation of the manager,
Mr. C. P. Thomas.

Work in the Botanic Gardens has included the distri-

bution of a considerable number of limes and coco nuts, and

trials are being made with sisal, and Lima beans.

As regards the general appearance of the estate crops, the

cacao fields during May showed splendid vigour, and in many

parts of the island were putting oul (lowers plentifully.

During the month, forty-one settlers were: given permission

"to occupy allotments at the St. Cyr movfttain estate under

the Grenada Land Settlement Scheme.

A special committee of the primary Education Board

has been appointed to consider agricultural education in the

primary schools.

The first two weeks of Maj were comparatively moist

but the latter half was rather dry. The last day of the

month showed signs of the weather breaking into the rainy

seas, .11.

ST. viMKNT. The Agricultural Superintendent in this

y (Mr. \V. N. Sands), in referring to the experimental

work at the Botanic Station, state- thai plots of Indian corn

have been sown at different distances, and different varieties

of Lima and "ther beans are under trial. On the estates,

extensions in the planting of coco-nuts, Indian com, beans

and peas are to be noted. Cotton planting has been started.

During May the Assistant Agricultural Superintendent

restarted agricultural scii -at the Grammar School,

ud examined several boys to fill vacancies for the agricul-

tural pupils.
The rainfall for the month was sea Oflable.

dominica. Mr. Joseph Jones (Agricultural Superin-

tendent), reports that a large amount of routine work has

been done in the nurseries, while in the lime experiment
Btation the principal operations I

.1 weeding, draining,

-owing green dressings a ng the young limes, and the

picking and recording of the crop from older trees. In the

xperiment station the annual application of manures

has been completed. The picking and recording of the crop

eing cai ried on at the time of writing.

As regards the condition of 1! 1 lime crop, there are

iridicati. ns ol .1 fail avei heavier on the

Leewan listricts tbi Ise where. The cable quotation
trated juice was £25 pei pipe. Local price for

- was 10*. per barrel, and for g 1 raw juice Is. !/.

lion. Heavy shipmi - n 'lines amounting to

5,600 barrels were m ide during the mouth.

Matters of general ini the period under

the official visits of th Co
. and the Mycologist.

1 iinl ill for th d.

\io\ -11:1:1 Th. Curator ol

M r. W. Ilobson i eral ural

interest from this island. \l n has followed the

ml shipment ol il onions to Canada. These

reported to be 1 mda
stock. This will help to 1 hose who

anxious to see an a in VI irrat similar to the

one formed in Antigua two years ago.

Most of the cotton an a has been planl I, and there b

been no complaints about germination or disease. Planters,

however, art- rinding difficulty ill gelling (lit last cotton crop

shipped. The rainfall for the month is having
been quite heavy enough for the cotton crop al ge at

that time.

win. 1 \. During May, the variety 3Ugar-Cane -lops at

Cassada Garden, Diamond, and Friars Hill were reaped, aa

well as the corn and other plots at Skerretts. The young
cane crops continued to improve.

There were several meetings held during the month ol

agricultural interest, namely meetings at the Government

Board, Permanent Exhibition Committee, Committee of the

Agricultural Society, and general meeting of the Agricultural

Society. One lecture was given to students by the Superin-
tendent of Agriculture and one by the Curator.

During the month of May the rainfall was Lis inches.

ST. Kiirs. According to the Agricultural Superin-
tendent (Mr. K It. Shepherd) a considerable part of the

work in the Experiment Station consisted in the production
of beans, corn, and Other provision crops.

On the estates the leaping of the old cane crop has been

pushed on with the favourable weather, but the quality of the

juice had very much gone off owing to the heavy rains. In

consequence, the yield of sugar per acre on the muscovado

estates has not been so great as was expected. The young
cane crop was growing rapidly, but in some districts fields,

were to be seen which were not so advanced as they should

have been, and the growth was very uneven owing to the

large numbers of supplies.

A fairly large area of cotton has been planted and the

germination of the seed has been excellent. The total area of

cotton planted for the coming season will be reduced to about

one-third owing to greater attention being paid to cane. About.

1,000ft. of selected cotton seed was procured and shipped
to the Agricultural Superintendent, St. Vincent, for planting.

During the month, the Commissioner of Agriculture
visited the island for a few days and delivered an address

before the Agricultural Society. This has already been

noticed in this journal.

Work conducted at the Government Laboratory by tie-

Assistant Chemist has consisted in the comparative estima-

tion of fibre in sisal leaf for the purpose of comparing methods
of extraction, and the an;tl\ ol vera] samples of milk

received from the Inspe
• Police. Work connected wiih

the sugar cane 1 s periments has also beei
;

ress.

m:\is. During May, the young cane throughout the

island were very promising. Mr. W. Howell (the Agricultural

Instructor) states that it is sal ote that pen
in,, nine is being more generally used. Tin- yon,. was,

on the whole, doing well. As regard m crops, a

acreage of sweet potatoes and yams ed during
month. With hi- 11 . it is stated thai

nuts in the nurser} I

'" have started to germinate
and that the lands are bei

'

red for planting.
I luring the visit of the Com if Agriculture,

. me ting 1 Id I Court House «

] )r. Wal •

'i with he present
\\ ural outlook of the i land.
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MARKET REPORTS.

London.—The West I\m\ Committei Ciri

June 1, I

Abbov i

2£ei. to 4jd.
Bai.vi \ Sheet, 2/4|; block, 1 11* per ft).

Bek-w ax- -Nii quotations.
Cacao -Trinidad, *2 -

per cut.; Grenada, 73 to 79/-;

Jamaica, no quotations.
Coffee—Jamaica, no quotations.
Copra—West Indian, £23 15». per ton.

Cotton—Fully Fine no quotations; Floridas^no quota
(ions; West Indian Sea Island, 14irf. t.. I7rf.

Friit—No quotations.
Fustic—No quotations.
Ginoek—Jamaica. 55/- In 70 .

Isinglass—No quotations.
Honey—No quotations.
Li,Mr. .1 1 ICE—Raw, :'• - to 3/3; concent rated, no quotations;

Otto of limes (hand pressed), no quotations.
Logwood—No limitations
Mace '.'./. to 2/1 Id.

Nutmegs—Qa. to r>j<y.

Pimento—lfV. to
2,',.,./.

Rubber—Para, fine hard. 2/7j ; tine soft , 2/2J; Castilloa, 2/-.

Ki m —Jamaica, ''• - to •'• 8

New York.— Messrs. Gillespie Bros., & Co., June 9

1915.

Cacao—Caracas. l'tjc to 15c; Grenada, 13|c. to 14c;
Trinidad, lllje. to 14 Jc. ; Jamaica, lOfc. to ll|c.

Coco-NnTS—Jarnaica, selects, 825-00 to 826-00; Trinidad,
$20-00 to $27-00; culls, 816-00 to 81700.

Coffee- Jamaica, 7|c. to 1 Ic. per lb.

Ginger—12e. to 15c. )ier ft.

Goat Skins —Jamaica, 43c; Antigua and Barbados, 40c to

43c; St. Tl ias and St. Kitts, 39c. to 42c per ft.

Grape Fruit Jamaica, 82*25 to 83*50.
Limes. 87-00 to 88*00.
Mace 48c. to 52c. per 1I-.

Nutmegs LOjc. to He.
Oranges—Jamaica, 82*50 to $3*25.
Pimento—3$c. per ft.

Si car—Centrifugals, 96 , 4 "89c. ; Muscovados, 89°, 424c;
Molasses, Sit , 4*12c, all duty paid.

Trinidad.— Messrs. Gordon, Grant & Co., June 28,

1910.

in, 815*00; Trinidad, no quotation.
nut Oil- 80c. per imperial gallon.

Coffee Venezuelan, imitation
Oopiti •'

i
-.

,

.'t',{i to 83*80 per loo ft

Dn v' No quotat ions.

Onions 82-60 to 83*25 per loo ft.

Pea-. Spi i
l 812 00 pei b

Potato* E ngli h 81 76 to 82*60 pei l"" lb.

Kn» Yellow, 86-00 to 86-25; White, 85*75 to 86*9*9

per bay.
Si i. m:— Amei iean crushed, no quotations.

Barbados.— M ssrs. T. S. Garuaway i Co

1 9 1 5.

Arrow B4*00 to S4*50 per 100 ft.

per inn ft.

Coi o m rs 816*00.

II i-j 81*90 pi
i 100 ft.

MaNI ii- \ lite of soda, no quotations; Cacao manure,
850*00; Sulphate. .1 aimii a 882*00 per ton.

IMoi. v--i- \ iiotai ions.

Onion- 82'75 per L90 H .

Peas, Sri 1 1 No quotations; Canada, 85*40.

Potatoes Nova Scotia, 84*00 per L60 ft.

Rice—Ballam, 86*00 to 86*40 per
190 It..; Patna, no quota-

tions; Rangoon, no quotations.
Si gar -American granulated, no quotations.

British Guiana.—Messrs. Wieting i Richteb, June

26, 191"); Messrs. Sandbach, Parker & Co.,

June 25, 1915.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN;. A Quarterly Scientific Journal,
me [.No. I. Out ol print. Nos. 2, 3, and 1, in original paper covers as issued, price 1*. each Post ti"", Is. 2d.;

VolumesII, III, IV, V, VI, VII, VIII, IX, X, XI, XII and XII] Pri. e 2s. 8d., where com

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

Volume \IV. Nos. I, 2, 3 and t. No. I Containing Papers on: The Production oi Pork and Bacon; \ new

Industry for the West Indies, by Dr. Francis Watts, C.M.G.; Conuneree and Science in Cotton

Growing, by John W. McConnel; Bordeaux Mixture; Some Sugar Kurt i\ Calculations, by
Dr. Francis Watts, C.M.G.; Sugar Industry in Cuba, by Noel Deerr; Report on Land Settlement

Scheme in St. Lucia: Memorandum on the Geology of the Ground Waters of Antigua, b) T. Way] I

Vaughan; The Gr id Waters of Antigua, by Dr. II. A. Tempany; and Cotton Leal Diseases, by
W. Nowell, D.I.C.

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

adapted to Wesl Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy-five. Those mentioned in the following li* are -till available; the real arc out of print.
Si gab Indi -

1 ci . General.
Seedling and other Canes at Barbados (7) and (22) Scale [nsects of the Lesser Antilles, Pari I. price

in 1900, No. 3, price 2d.; in 1901, No. 13; in 1902. 4,/.; Pari II., price 4d.

No. 19; in L903, No. 26; in 1904. \... 32; price 4d. each. (17) General Treatment of Fungoid Pests. Price 4d.

Seedling Canes and .Mannnal Experiments at Barbados, (i''>) Cotton Seed and Cotton-cake-meal on Wes( IndlaH Planta-

in 1903-5, No. 40; in L904-6, No. tl; in 1905-7, No. 49; tions. Price 2d.

in 1906-8, No. 59; in 1907-9, No. 62, No. -66, price 6d. each. (,
r
>4) Fungus Diseases of Cacao and Sanitation of Caci

Seedling and ether Canes in the Leeward Islands. Orchards. Price 4''.

in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; (60) Cotton Gins, How to Erecl and Work Them. Price 4rf.

price 2d. each: in 1903-4, No. 33; in 1904-5, No. 39; in (til) The Grafting of Cacao. Price 4d.

1905-0, No. 4(i: in 1906-7, No. 50; in 1907-8, No. 56; (65) Hints for School Gardens, Fourth Edition.

price 4d. each, in 1908-9, No. 63; in 1909-10, No. 07; (69) Hints to Settlers in St. Luck. Price Orf.

price 6d. each. (70) Coco-nut Cultivation in the West Indies. Price 6d.

Manurial Experiments with Sugar-cane in the Leeward Islands, (71) Insect Pests of the Loser Antilles. Price Is. 3d.

in 1!hil'::. No. 30; m 1903-4, No. 36; in 1904-5. No. 42; (72) Lime Cultivation in the Wesl Indies. Price 9</.

in 1905-6, No. 47: in 19(»0-7, N,,. M ; in 1907-8, No. o7: (73) Root Borers and other Grubs in W'wt Indian Si ils.

in 1908-9, No. ii4; in 1909-10, No. 68; price 4d. each. Price 6d

Sugar-cane Experiments in the Leeward Islands, (74) Cotton Cultivation in the Wesl Indies. Price 9d.

in 1910-11; in 1911-12; in 1912-13, price Is. each. (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

I 'lice, 0<V.

(70) Indian Corn. Price 4./.

(77) Erysipelas and Hoose. Price 2d.

The above.will be supplied post tree for an additional charge of .V. for the pamphlets marked 2d.; Id. for those

marked id. and for Nos. 73 and 7-'-:lW. for Nos. 40, 44, 49,59, 62,63, 67,69 and 74. Pestage for No. 71, 4d.

and for No. 72, 2</.

The ' AGRICULTURAL NEWS ': A Fortnightly Review.
The 'Agricultural News' contains extracts from official convs) leuce 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

load agents of the Department at one penny per number, post free, 2d. The subscription prise, 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 Is. each—
Poet free, 5*. Some numbers of the early volumes are out of print and therefore these volumes can no longer be supplied

complete. The scale of charges for Advertisements may be obtained on application to the Agents. A application* for

opus are to he addressed to tlie Agents, not to the Department.

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

—
London: Messrs. Dulatj & Co., 37, Soho Square, W. Grenada: Messrs. Titos. LawXOE & Co., St. George.

West India Committee, 15, Seething Lane. St. Vincent.- Mr. J. 1>. Bonadie, 'Times' Office.

Barbados: AdvocateCo. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Xii.es, Botanic Station.

Jamaica: The Educational Suppli Company, 16, King Dominica: Mr. J. I!. H. Brldgewatee, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The 'Dails Chronicle' Office, Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinid-id: Messrs. MuLR-MaRSHALL & <

'•>., Port o! Spain. St Kitts:TuE Bibu: LND BOOK StFPPLX AGENCY, BaSSBTERRB.

Tobago: Mr. ('. L. Plagemann, Scarborough. Xnds: Messrs. Howell, Bros., Charlestown.

Canada: Lewis W. Clemens, 71 King street, West, Toronto.
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THE BEST MANURES FOR COLONIAL USE
AUK

DiSSOlved Peruvian GuanO For Sugar-cane and gynoral u&e

Special Sugar-cane Manure

Special Cocoa Manure

Special Cotton Manure

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

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

APPL1 TO LOCAL AGENTS OE DIRECT TO:—

THE ANGLO-CONTINENTAL (LATE OHLENDORFFS) GUANO WORKS.

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

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

COTTON CULTIVATION IN THE
WEST INDIES.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

rilHI> illustrated I klet, published ;i.s No. 74 of tin- Pamphlet Series oi the [.nperial Department ol Agriculture,
1 ;, simple but comprehensive account "I all matters pertaining to the successful production "t Sea Island cotton in the

West Indian islands. Tin- publication constitutes an entirely new and up to date edition of tin- A I'. (

'

"t Cotton ( lultivation

published by the Department in the early stages of the industry, and embraces all the new developments thai have since

been the outcome of practical experience and experiment.

NATURE says: This etttnprehensive account of Sea Island cotton in the West Indies. .

- a verj trust-

worthy guide i" thos icerned in the . . . industry. . . the pamphlet is verj well illustrated; the general informa-

tion has been selected with great care, and the compilers are to be congratulated on the preparation oi so useful a manual.'

THE KEW BULLETIN observes: 'The information contained in the work' has evident!) been selected with great
can. . . and should certainly l>e consulted not alone by West Indian planters Iml by thos,- interested in the subject in other,

cotton-producing count i ies

THE FIELD states: 'An admirable little booklet which might be widelt imitated bj othei parts of the tro]

Empire, as regards not onlj cotton but other products.'

Favourable notiees have also appeared in the India Rubbei World and Tin Hoatd of TtwU Jomual.

COTTON CULTIVATION IN THE WEST INDIES, pp. 118, I
- Price 9rf Tost tree, Lid

From all Agents for the Department's Publications.

Printed at Oflire of Agrioultwrol Reporter, I High Street, Bridgetown, Barl
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M. S. P
REGULAR MAIL, PASSENGER & CARGO SERVICES

FROM THE

WEST INDIES
TO

THE UNITED KINGDOM
CANADA

PORTS OF CALL
Azores,
St. Vincent, St. Lucia, Dominica,
Montserrat, Antigua, St. Kitts,

DEMERARAand PARAMARIBO
I

Bermuda, Halifax, N. S., & S ;. John (N.B.)

PANAMA CANAL and PACIFIC
PORTS

renacla & Trinidad.
Trinidad, Puerto Colombia,
Cartagena, Colon, Panama,
Callao, Iquique, Antopagasta
and Valparaiso.

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

BRAZIL, URUGUAY & ARGENTINA
Via Spain, Portugal, Madeira & St. Vincent.

REGULAR FAILINGS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,
STRAITS SETTLEMENTS, HONG-KONG, CHINA \

«Ss JAPAN.
Head Office : 18, Moorg-ate Street, London.

Branches al BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LTD.

Cotton Ginners and Oil Refiners.

W e make a speciality in our "S i tls in

COTTON SEED OIL.
LINSEED OIL.
COTTON SEED CAKE.
COTTON SEED MEAL.

MAIZE, COTTON SEED, BONES, All orders received by us will meel with our eareful atti

SPICES, SALT. ETC. THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK ROAD,
BRIDGETOWN, BARBADOS.

I'Vl'i uary 5, 1 '>! •"'.

Christy & Norris,
Chelmsford, England.

Specialize in Machinery

for:—

GRINDING & SIFTING:

Write for Catalogue, and
DISINTEGRATOR, send sample of material you
(346) wish to grind.

JUST ISSUED.

WEST INDIAN BULLETIN.
Vol. XV, No. 1. (Index number).

Containing papers on: The Development of Lgricull

(Mr. A. D. I hill's Addresses to the British Association for the

Advancement of Science); Agricultural Industries of

Montserrat, by Francis Waits, C.M.G., D.Sc; Report on the

Island of Redonda, by l>r. H. A. Tempany; Note on the

Feeding and Manurial Value of Lime Seeds, by Dr. II. A.

Tempany; the Poisonous Forms 'if Phastolus lunatui (Lima

beans), by W. 1!. Dunlop; .skin Diseases of ('attic in

Antigua (compiled from the notes of P. T. Saunders,

M.R.C.V.S., A.V.C.)

SPACE AVAILABLE FOR ADVERTISEMENT.

FOR SALE.
The very valuable, fertile and accessible

property

"R U B Y"
At Soufriere, St. Lucia.

Containing ali-mt 400 acres, of which about 100
acres is planted in Limes, 100 acres in Cocoa. There are

also some canes and cocoa-nuts, a large number of Vanilla

vines and Pear Trees, also Banana, Orange, Grapefruit and

Pine-apple -

A WATERWHEEL and MILL in perfect
order for crushing Limes and ( 'anus, a full supply of carts

and animals, two dwelling houses in perfect order.

INSPECTION IS INVITED.
For all further particulars, apply to

FRANK H. JOHNSON,
St. LUCIA,

B.W.I.
1.,

SPACE AVAILABLE FOI! ADVERTISEMENT.



A FORTNIGHTLY REVIEW
OF THE

IMPERIAL DEPARTMENT OF AGRICULTURE FOR THE WEST INDIES.

Vol. XIV. No. 345. BARBADOS, JULY 17, 1915. Price Id.

CONTENTS.

Page.



oo6 LICULTDRAL NEWS. .] i i.v 1 1 1915.

diffi as noted in the relative bility of

( !n oles and Easl Indians: the pen of

infecl ion in -• lie I Ire iles was 32 -

7 1 . while

that in the case of the East Indians was 85 78 I' might
in probable .-it first thai this diffi i as due

to difference in habits, but since both races live under

'In- sa conditions in adjoining houses and follow

similai i ons, it is e\ identrj the r< suit oi racial

m unity.

In comparing the San Fernando figure's with those

given by l>v. Marshall for Antigua, onlj the Creole

ires can be taken in i hi of the formi r as i here

.

i ipulation in Am igua. According
Dr. Marshall, in some districts, my, a- .")ii percent, of

adult populal ion and 10 to -7 per ci nt. of the

childn ii are infected. These percentagi s an high and

ii lated with th< hargicand Lazy characters

.is i.f these districts. In the < lenl

Plain il-- i, the percentage ofinfection is

ii 191. lii-- pointed out, however, that

heavier rain fall and soil of this district render

more likely to thrive than inth ms areas

soil and rainfall are lighter. This condi-

ii of extreme prevalence of 1 1 1
I in the drier

district more or less unfavourable for it naturally,

m- in point forcibly to the chronic lassitude that

must prevail amongst the inhabitants.

A.s regards the eradication of Ankylostomia-
recommended that efforts should be

ixamine and treat, where infected, every
iid child in the villages until they

pronounced free from infection. It is imp
tant that latrines of a suitable pattern should be

in each village, and that the people should

be comp lied to make use of them. Water sources

uld be carefullj pr I I from contamination.

Finally, provision should be made to prevent the

entn or n entrj of infected persons from abroad.

Anyone failing to produci a certificate of health should

be quarantined until certified to be free from anky-
mir ova.

Iii.- information has been given by I >r. W.

Thomas i >)concerning Ankylostomiasis in North Brazil.

In Manaos, in 1909 86 pet int. of the population har-

boured the
|

uoact ion was
| I

.

.. the

State to combat the disease Dr. Thomas refei to the

at value of the internal antiseptic thymol in treat-

ing the disease, and records the case where a veritable

The Sanitarj < lontlil ions and I »

ing in

North B L905-9 1. i tl Medi-
, Vol. I V, pp. I

1

1

was by this treatment transformed into a bright,

child: a change which impresses parents, and is

ble aid in pursuading other patients to take

Even in I'. mama, on the Canal Zone, Ankylos-
tomiasis is still very common, or was in 1912, when
I >r. D. Thomson visited the /.one on the Malaria

Expediti I* that yeai i
i

| NevertheL ss the di

is combated by the establishment of a ver) thorough
latrine system along the line of the Canal. The

irj Inspectors look after the latrines in their

respective districts. The latrines are fly-proof, and

their position is frequently changed. Patients coming
into the hospitals and dispensaries are constantly
examined for ankylostome ova, and tin \ are e

a thorough course of santonine treatment if these

are found.

All that we- have said in the preceding para

graphs puts emphasis on the fact that Ankylo
is a w idely prevalenl d disease seriously

affecting tropical labour. It is therefore in the

rest of the planter to i perate in enforcing
measures tor ils eradication. The rays in which this

can be done have been outlined above. To the measures

sted may be added a ingot
- educational cam-

paign. More might be done in the elementarj si

to make the children realize the importance of living
' i-eordanee with the principles oi hygiene; more

might be done on the estates to encourage the

observance of such teaching in every-daj life.

PRACTICAL WHITE SUGAR MANUFACTURE,
By II. C. I'rin hi Geerligs, Ph.D. Norman Rodyer, London,
1915. Price 12s. net

Hitherto tin- conditions ler which sugar manufactured
in the British West Indies has been marketed, luxe larger*

precluded the consideration of the manufacture of sugar oilier

than that intended for the refiner. A certain quantity of

of the well known type oi Demerara or Vellow crystals
has been saleable in the London market, but tl era md fbi

in. Sanitation on the Panama Canal Zone, Trinidad and
British Guiana. Annate of Tropical

'

<

!

itoloay,
Vol VII. p, 137.
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this has been limited, and the bad made to

suil the refiner.

Comparatively little raw \\
-

[ndian sugai for the

h late years been sold in England until condi
.

Ily disturbed I \ i he pi
Par [n

Eormei sugar ivenl to the

New Vork marl et, it has 1 irgely been
i ( lanada.

In i In -

1 1| the refiners have

|!\ HI!

which are lig vhich might concen

jo into din imption « ii houl refining, the

,i ..in li\ reference to

the 1 iutc.li

Now i hal i ii ,

|i ii' lii duties on
i

: jud I
I ''! Ii 3 in.

1

in-. -ii abolished in the United States, and e I it it is

jland, mil' ':U' in h i lately been

ii may not be possible
in the tropics generally, and so in the West In. lies, to

manufacture light-coloured and p
'

rly, white -

which may find e markets in the United Kingdom
and the United -

>i the purpose of entering into direct

con si

In view of this much has bei n written lately on the
"' the manufacture of white sugar in cane

The most recent addition to this literature is the

work Practical WhiU Sugar Manufacture, by Dr. II G
I rue. u (

feerligs.

Dr. Geerligs is so well known as an authority on the

cture of cane sugar that anything
written by him commands imm di md world-wide atten

m, and this will be the case with this, his latest work.

The book «ill prove a very useful guide to the numerous
planters in the West Indies, as well as elsewhere, who

are asking themsel' es whether they should give consideration

to the question of making white sugar. It can safeh be

led to them, and careful study will impress those

ited readers with its value. Thai l>r. P Geerligs
r need- and tries to m 'hem may be shown

b] quoting from the book under review:—
'When asked to choose between the many different

processes for the clarification of can? juice intended for

Pacture of white sugar, we should be guided in our
considerations by different observations. IS we are sure to

ii .I our u hole pr<
i luct as w] [gar, it is advisable

to arrange the whole sugar house for I he manufacture of that

special article and have the best machinery and equipment
for that purpose. If, however, we make, say, half our crop in

white- in one year without knowing whether in a subse

quent season the market will irable tor white- 01

ps be better for raw sugar, referable to choose

a system in which the main 1 in mfacture run parallel,
and only some relatively small alti m are sufficient to

turn out either raw sugar or plantaton whites.

The work it -I tailed consideration to the

points involved in the prod ICtioil of w I

The first part deal- with the general m of the

lice, the t

:

clearly
and in langu

• maker who
mi which the woi k

ification is bas hi mid :

kers, whether making white

'I'ln - describe in detail | he I ho

on carbo tion in
-

:

1 1 _ ! 1 1 1 I

carbon Ha ification, V
B lie method, as well asol

"Mi on the ii- ol phosphoric and sulph

special methods, such a
'

decol arizing
agenl

- as anitn il char, n and certain special decoloii

carbons mi h a 'Ep , 'Norit' and 'X

1

M of the -'.

The stateraen d principli
ill Of In"

, but
well di

ugar makei

Several of the me Is d are

in West Indian

and th" U ,H

advised to read what lid co m, not the
least "

i id iii Chap d VI,
which deal with the advantages and disadva of the

its and yields of the different

clarification processes, respectively.
The second part o

'

treats of the boiling, curing;
and finishing of white sugar.

In th" first chapti r of this pari clear di riven

for the boiling and graininj ol w bite 3ugar in I he vacuum pan:.
much stress is laid formation ol and building upon

I grain, and of the maintenance of ade tl ition

of the massecuite, for if this is not secured local over heating
may take place, resulting in dark-coloured products, nullifying
all the efforts to produce white sugar. The use of stirring
devices is advocated; in tin c ixion valuable directions are

given tor working mixed massecuites in which molasses i*

worked up.

Chapter II of this pari is devoted to cu finishing
jar, and contains much valuable inf. rmt m on this

. ritical part of the work of white sugar-making: the produc-
tion of various grades of white sugar such as (Iran

Lump, Pile or 'Broksuiker', and Cubes being descri

The second part concludes with a useful cl iving-
schemes for the manufacture of white sugar of different

di scriptions, and the necessary capacity of the plant required.
The third part is devoted to the consideration of the

materials employed in tk manufacture of plantation white

sugar, and is of considerable importance to the sugar manu-
facturer and chemist.

This review may fit inglj end with a quotation from the-

inlroduction to the work in question.
'Instead of being rathei task, only requiringr

additional machinery over that used in a common
raw -ugar factory, the manufacture of Plantation White

Sugar demands not only a good know h< I ieral sugar
manufacture but also special skill on the pari o

employees and workmei dabi e ill i
i _ capacity in all

ments of i he uj ie, and a pn >p t arrangeme
th" whole plant.

'( inr greati I oem ire ii
• md coloural ion, and

we havi to suppress these two to the utmost i

i refoi no juice 01 syrup or masecuite should 1"- allowed
to stand i >nger than can possibly be helped, and. in the

place, an\
| bility of over he it i ild be

avoided in every way.
'N assing togi thei of heterogeneous types of m ichin

should lie allowed, in. h item of til" whole pi u

be wi II cal relation to the rest, so that al no

slag" will the regular course of manufac with an
obstacle to prevent it ft n turning out the xiniu

brilliantly whitesugar from the-i i in the hortest thin



THE ! LTURAL NEWS • I
I LY 1" 1915.

MINOR CROPS.

ONION GROWERS' ASSOCIATION
FOR MONTSERRAT.

Principally as a result of two i
s isits, on

the Curator, Montserrat, to the Antigua Onion Growers'

premises, the other by the Superintendent of Agriculture for

the Leeward Islands to Montserral where h m address

on the subject of the co-operative sale of onions in Antigua,
it ha- been practically decided by planters in Montserrat to

establish an Onion Growers' Association in thai island.

A Committee has i
1 en formed, and has drafted rules

based upi ia, and the same Committee

has approached the Government with a view to obtaining
stance in regard to the provision of suitable premises for

carrying on the business operations of the society. The
( lommittee has also applied to the Government for assist

in raising capital required in the first year for making advam
meats to growers at the rate of Lc. per lb. of onions. As

in Antigua, it is intended that subsequent profits shall be

distributed pro rata among contributing growers, after deduct-

ing necessary working expenses and a small percentage as the

profit of the Association. A.s in Antigua also, the Associa-

tion, which is in process of formation, will be provided with

an official brand or stamp, and thi this brand or

stamp to any package shall be deemed i guarantee that the

nts have been properly cured, graded and packed.

It would seem that the present time is a good one for

the establishment of the Association referred to, especially since

the Montserrat orders for onion seeds this year have b

eptionally large. There is little doubt thai if due

advantage is taken of the experience in Antigua, and due

ideration is given to local conditions in Montserrat,

the proposed Association will serve a useful purpose and

meet with gratfiying success.

OBSERVATIONS ON THE LIMA BEAN.
In the West Indian Bulletin (Vol. XV, No. I) just

i by this Department, there appears a review of our
'

knowledge concerning the poisonous forms oi

tin- Lima bean {Phmeolus tunatus). There is n ,, evi

dence to show that I
this occur to any largi

in the West [ndies, and there are no recorded cases ol

iie_
r

. Brieflj it would seem that while many of the

numerous coloured strains may contain mall quantities of

t],,. cyanogenetic gluco ide, it is only the so-called purple

Java or Mauritius beans that have produced fatalities. The

white Lima, extensively cultivated in America and elsewhere,

is harm is a well recognized article of diet. This is

an which is being increasing grown at present in some

of the West Endian islands.

\. faras one can tell, the white Lima as well as the

Barbud nd the Suj West indie i

from a coloured form, the impiovemenl being effected by

selection. The re pon h i ol these beans

is indicated by Borne specimens recently forwarded I

i; e Botanic Station, \

i es consisted ol three sorts -mall, ordinarj I

large Barbudas. The following table shows that bj

the -mall has been so improved as to exceed in size the

imported I . own in ( California:—

Average length
in inches.

Small Barbuda "l

Ordinarj 0'6

Lai la i

Imported Dim i 0'8

These figures are very - 1 1 i : i i f

—
. and indicate what might

be expected it selection work were systematically carried on.

The Raising of Sugar-cane Varieties.—In
reviewing the recent report on seedlit in Barbados, the

West India Committed Git vilai (June 15) reproduces the

following account ofthesysteu d: 'The m
j

seedlings are raised from seed planted early in the year in

Hid afterwards potted. The better specimens
rally some thousands in number,) are planted in May in

a field arranged for irrigation, so that during their more
tender period thej an be protected from drought, if neces-

sary. They aw kept under careful observation during their

growth, and when they r to maturity in the March OI

Maj of the following year, th< e varieties whose agricultural

qualities are good enough ar -

aped and analysed. The whole
stool is cut, weighed and crushed, and if the chemii

shows that tin- juice is rich and pure, the stools are dug up,
cut in half, and planted where they can be irrigated to induce
a spring of ratoon canes to provide plants for multiplying
the variety the following December. From that time tin;

variety is annually propagated and multiplied in the usual

manner, anil if the results warrant, it is grown in an i.

ing number of plots indifferent districts both as plants and
ratoons. Each year these plots air reaped and weighed,

samples ol the < rushed in a small estate mill at the

Laboratory, and the juice i- innly-ed, ami this goes On until

the cane is either ultimatelj rejected, or plat pplied
to the planters witli the recommendation to try thei

a -mall estati scale

It might be pointed cut that the practice of
raising

-
IHng canes has of recent years rapidly extended; tor

instance, in Porto Rico, the plantei
- themseh anally

some 2,000. While Barbados and Demerara are the pit

good work in the present connexion is being carpj

i broughout the tropics.

IMPROVEMENT OF INDIGO.
The present -In n t pnthetic dyes has created an

unusual demand Foi natural indigo. Tin Government of

India, who are giving special attention to the improvement of

indigo at the present time, no doubt appreciate this fact,

p
. able that it i- on,- of the reasons foi the work of indigo

improvement described in the Agricultural Journal oj India
to, April 1915.

The paper in question, bj Albert Howard. CLE., M.A.,

Imperial Econ ic Botanist, and Gabrielle L. ('. Howard,
M.A., Personal Assistant, deals with ti, made in

establishing the seed supply, in improving the .. Id ol indigo,
ami dso in indinga mon aluable covi or 1 he Java

plant Tin- ai.lli.ii- state that nothing ha- been attempted
in the direction of studying the manufacturing process with

a view to discovering the best way of producing pure indigo
direct from the plant. This is not necessary for thi
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trade, bul it will ha> iken ii Qatura I indigo is to

make any progress ill the European market. One oi the

greal advantages of the synthetic producl is that ii is easily

manipulated in the vats, whereas natural indigo varies greatly
in composition and dyeing power, and therefore requires

expert supervision. Under modern conditions of production
this is a great disadvanta

In considering the manufacture of indican from the

standpoint of the planter, it is made clear that future

3s "ill depend upon the capacity of the planting

community toapply the principles underlying the successful

growth of the crop.

In the course of several interesting pages on this part

of the subject, Mr. and Mrs. Eoward strongly emphasize the

importance oi encouraging the development "I the root

nodules of this plant. Apparently observations have shown
that there is a direct correlation between nodule activity,

i.e., the fixation of atmospheric nitrogen, and high indican

cntent. Everj planter knows, it is stated, that indigo grown
on rather poor land gives the be_st yield of finished

indigo, and often the besl colour. When indigo is grown on

rich land containing a high proportion of organic matter

such as seeth (residue after extraction), the number of

nodules formed on the root is small, and the bach ria in them

do not work at an} great pressure. In such soil, nitrates

are formed in abundance, and the indigo plant then behaves

like tobacco and takes up its nitrogen by way of the root

hairs, in the form i>t' nitrates dissolved in the soil water.

Under such circumstances the growth is rapid, but little

indican is accumulated, and if such plants be steeped, the)

give a small proportion of indigo and, moreover, of poor

quality indigo.
The necessary conditions for the activity of the rool

nodules i.s an open soil, well aerated. Hence one of the

principal features of soil cultivation when growing indigo
is the use of the tine harrow, and similar implements for

keeping the soil well stirred. The importance of the

aeration of the soil is strongly emphasized.

The improvement of the yield of indigo with reference

to cultivation also depends upon the stirring of the soil and

the judicious use oi cover crops. A word of warning i.s

given in regard to tin- over-pruning of indigo at tic first 'ait.

As stated in an earlier paragraph, one of the principal

objects in the work under review has been to establish a seed

supply of -lava indigo. It may be mentioned here that the

Java indigo is more generally cultivated than the Sumatrana

indigo, which is a different and less desirable species.

Mr. and Mrs. Eoward have come to the decision that in

future seed supplies, leaf growing, am! seed growing should

be regarded as separate things. It is impossible to carry on

satisfactorily cultivations with both objects in view.

A satisfactory method of producing
-

I has been arrived at

at I'usa, the plants being sown much wider apart than when

grown for leaf. It is mentioned incidentally that the flower

of the Java indigo is a bee Mower, and the visits of these

are necessary to bring abou pollination. Finally
attention i- called to the successful cultivation on high lands

of wheat and indigo together. The well known l'usa I has

d most satisfactory because this is a rapid grower, does

not tiller much, has a very strong straw, and i- provided with

few leave.-. If tic cultivation of indigo conies to be taken

Up again by planters in the West Indies, the question of

growing the crop in conjunction with another one will have,

fcp be one of the first things to be considered,

As regards the manufacture of indigo from the plant, tin

reader who may desire information on this part of the subject.

is referred back to the Agricultural News, Vol. \IY, p. 15.

MAIZE SHOW IN ANTIGUA.
A notice appeared i

recent issue of the Agricultural
Newi to the effect thai i

uggestion has been made t.o hold
a small show of maize i maize products with the id

endeavouring to stimulati interesl in the growth of tin

in Antigua. More definite information has now been

received, and it is understood that the exhibition will take

place in November. It i proposed to make admission to

the show by invitation- broadly distributed throughout the

community, and to combine with it an alien , ,,

given by the members of the Agricultural Society; while tit

the same time special arrangements will be made for the

staging of a Department oi Agriculture exhibit i bined with

a popular address on ome oi the more important points
connected with the industry.

The following is the suggested prize list, which has been

forwarded to this Office by Dr. H. A. Tempaiiv:—

(1) ill ears of corn grown by an estate

to be judged on points.

(2) 12 ft), of shelled corn grown by
an estate to be accompanied by
a certificate as to acreage, the

plot to be open to inspection anil

report by the Agricultural De-

partment.

(•'!) 4 ft), of corn and cob meal ground
on an estate.

(
1 1 t lb. of com meal prepared from

locally grown corn.

(5) 12 ears of corn grown by a cul-

tivator of not more than 2 acres

of land.

((i)
12 B>. of shelled corn grown by a

cultivator of not more than

2 acres of land, to be accouipan
ied by a certificate signed by a

member of the Committee of the

Agricultural and ( !i immercial So-

ciety or Minister of Religion,

Doctor, Member of Legislative

Council, or Head of a-.Govern-

ment Department a- to yield

per acre.

(7) 8 lb. of

fodder.

corn stover dried for

(8) Any other article made from any

part of the corn plant.

(9) Champion prize for the best single

ear of corn exhibited at the show

in any class. The ear to become
the property of the Agricultural

Department.

(10) Collection of dish is illustrating

various methods of serving corn

and corn meal as 1 1.

1st prize 7s. Gd.

2nd „ 3s. Gd.

and a diploma.

1st prize 7 s. Gd.

2nd „ 3s. Gd.

and a diploma.

1st prize 1-.

2nd „ 2s.

1st prize 4s.

2nd „ 2s.

1st prize 6s.

2nd „ 3s.

and diploma if exhib-

its warrant it.

1st prize 4s.

2nd .. 2s.

1st prize 4s.

2nd „ 2s.

1st prize Is.

2nd „ 2s.

Lsl prize 10s.

I -i prize 21 Is.

.'ud „ 10s.

presented byj.the
Chairman of the Agri-
cultural and Com-
mercial Society.
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COTTON.

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

write as follows, under dates June L6 and 28, L915,

respi cl ively, with refen ace bo the sales of West Indian

Sea [sland col

Sii ir last re] itf 160 bales of West Indian

I land cotton have b en ild, including St. Vincent L6|rf.
and St. Kitts [&/?.; the sales also include about 30 ba

Stains at 6

iur last report [June lf?j
there has been no busi

in-- ,i West Indian Sea Island cotton.

COTTON EXPORTS FROM THE
WEST INDIES.

The following table gives the quantity and estimal d

value of Sea [sland cotton exported from the . iri us West
Indian Colonics for the quarter ended March 31, 1915:—

( !i ]i
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A> a consequence of this, i 31 '•

culti' "lit this time.

The following 1890-4, shows

some improvement; this maj fly
attributed to thi

efforts that wi sug ir industr;

this largely througl
...

and to improve ichini rj
on the

I i efforts,

i

quently the period
Still more

serious decline in thi ! the i the

i Ha] of the

sugar industry, and the increased d i
I the latter to the

disastrous huri I $99. In the yi r 1 '" "
i

due of the total Fell I
i the alarming figure of

£8,287 i

'

il value of the peril
"1

first considered in this review.

Co sidei tion may now be gi' to the last two periods
of five years. 1 ports during

1905-9 was £31,649, b ii more than double thai

of the precedii ile u :ceeding

1910 1 I. they rose to E 1 1,068, th si attained.

The writer gives a table it? which are set out the values

of the principal item >rts for tin- ten yen's 1905-14.

In-] tion "i i his table al i mce how - thai the ini i

in the value oi the exports is due to-the development and
if the cotton industry. The story of the restored

i rity of Montserrat is clearlj the story of its cotton

industry. In conseqt
<

i e is good reason for

anxious thought as to ow that the cotton

industry is depressed owing to the disturbed condition of

trade as a result of the present European war.

Before suggesting othet croj that may in the future

take the place o n to some extent, Dr. Watts gives
b tabl

!

i ure showing the acreage under cotton, the

quantity shipped, and the average yield per acre for the last

ten year-. This table is of considerable interest, and is

reproduced as follows:

i ITTOS in MONTSERRAT.
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Research at Rothamsted: 1914.

In the Annual Report of the Rothamsted

Experimental Station for l!U4. Dr. E. J. Russell (the

Director) furnishes a useful review of the latesl

principles of soil chemistry. At Rothamsted two

general methods oj investigation are adopted the

operations of the best practical men are studied; and

experiments are mail.' to discovi i precisely the plant s

requirements. The Brsl often furnishes useful ideas,

but the second generallj gives i 'e precise informa-

tion, and frequently purely academic investigations
have been the moans ..t solving practical problems.

Water-supply is a factor of tin- first importance
In, ih as regards the supply of mineral nutrients and
the activity of micro-organisms. Recenl research has

furnished important results concerning the evaporation
of soil moisture (see Agricultural News, Vol. XIV,

p. 205) and work on tin soil atmosphere has been

equally profitable. In tin- latter connexion it has been

found, tor instance, that there is a second atmosphere
dissolved in the soil moisture and colloids, and that

oxygen is used up in this 'water-at sphere' mere

rapidly than if is renewed by solution from the

tree ail.

.Much has been done in regard to the effects of

lime and chalk, but the precise effects of these sub-

stances are still to Vic determined. New ideas have

arisen concerning methods of soil analysis. The usual

method of extraction of acids is apparently being

displaced by a process of absorption. The reaction

between dilute acids and soils app ars to he
essentially

a displacement of absorbed material by something
which is itself absorbed. Hence, by this view, any

agenl capable of being absorbed 1>\ the soil can be used

at any rate for the extraction o| bases. In fact it has

been found already that ammonium nitrate dissolves

as much potassium, calcium, etc.. as an acid does.

NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number deals with thesubjecl
of ankylostomiasis, more commonly known as hook-

worm disease. Its cause prevalence, and means "of

eradication receive attention.

On page 226 will be found a review of a recenl

Rook by Dr. Prinsen Geerligs entitled Practical White

Sugar Manufacture.

Some interesting information concerning minor

crops appears on pages 228 and 229. Ai gst those

considered are onions, maize and indigo.

Insect Note- deal with the subject of col

etainers and stained cotton. In Fungus Notes the

article on the internal disease 61 cotton bolls the firsl

I which appeared in last issue, is concluded.

Universities in the Tropics.

The interesting sketch of the late Dr. Treub's

energetic work in connexion with the promotion of

botanical res. arch in Java, which appears in Tropical

Life tor April 1915, calls to mind the striking
circumstance that educational movements in the

tropics have been almost entirety foreign
in origin. In

other words, countries like the United States and

Holland have been the pioneers a- regards the

establishment of public institutions for agricultural
research. The Philippines possess a large university
in which agriculture holds the status of an important

faculty; Porto Rico has an agricultural college, which,

though in its infancy, may 1» expected nevertheless to

develop successfully; and as Tropical Life points outs

Holland made Buitenzorg a centre lor the study of

1 ropical botany in t he East.

Tic- striking feature of Dr. Treub's constructive

work in the promotion of agricultural research was its

international character. Not content with providing
facilities tor local students. Dr. Treub founded the
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jii Laboratory at Buiten
irg,

and since I
ss ~>

until the present day L50 I

- have made use of

it.

In the British colonies the Governments have

achieved a great deal by means of Departments; but

official establishments possess disadvantages as well as

advantages. Full developmenl socially and economi-

cally, demands unh ersity inflin

'Onion Cultivation'.

The above is the I n le ol a new Pamphlel on

onion cultivation, prepared by Mr. T. Jackson, Curator,

Antigua, and recently issued by this Department. In

this a brief history of the cultivation of the Bermuda

variety of onion in the West Indies; together with

useful information as to the type of soil and rainfall

requisite for the successful production of onions possess-

ing g
I marketable qualities is given. Other mat-

dealt with are seed and varieties, manuring,

propagation, seed beds, transplanting and establishing

ofcrop, plantingvn situ, planting by means of sets,

watering, tools, harvesting, yield, insect pests, etc.,

curing, curing house, grading, stringing and plaiting,

packing, shipping, crates and markets.

Onion cultivation lias undergone considerable

extension in Antigua during the past two years. This

is more or less directly due to the formation, at the end

ofl913 of an Onion Growers' Association, consequent
on whose instrumentality then his been an increasad

production of this crop for export, as is shown by the

fact that 6,557 crates were exported in 1914 as againsl
4.4(>i'p in L913. It might also be mentioned thai

a movement is now on fool for the formation oi

a similar Association in Montserrat, where the industry
has also been taken up and there have been successful

shipments recently of crates of onions to Canada.

Tie information given in tins pamphlet should be

found especially useful to onion growers in the

Leeward Islands.

Dipterocarp Forests.

An important memoir on the
*

Dipterocarp forests

of the Philippines^ has recently been published as

No. 5 of Section A, Vol. [X, of the Philippine Journal

of Science. The forest is a tall tropical, lowland forest

characteristic of the inter Malayan regions, usually

occupyingthe localities most favourable to tree growth.
It receives its name from the 1 :1 that species of the

family Dipterocarpaceae are the dominant trees. The
forests ma\ be composed almost wholly of one diptero-

carp species, as in some of the f n sts of Shorea robusta

of Northern India, and of Dipferocarpus tuberculatum

of Burma, [n other cases two or more different species

may predominat e.

The importance of the dipterocarp family as

nee of timber supply of thi Philippine Islands is

very great. One hundred and foi
3

four out of a total

oi 200 billion fei I ol -•

nding timber in the Philippines
is estimated to be dipterocarp. The large size of the

individual trees, thi density of the stand, and the

readiness with which the markel receives the tmber
for construction and finishing work of all kinds 1

the forest an extremely important one and capital
has already been invested in the commercial
ment of this forest to •v\ considerable extent.

1
1 is stated that certain grades of diptei irp

timber can be used in place of woods like walnut
and mahogany, while other grades furnish excellent

constructive timber; these two uses make the exploita-
tion of the forests on a large scale almost a certainty.

Lectures at the Imperial Institute.

Mention was made in an editorial in tins Journal
some months ago of the tact thai arrangements had
been made for lectures to be delivered in the Colonial

Galleries at the Imperial Institute. In this connexion
1 he following paragraph, taken from the current issue of

the West India Committee Circular, will beofinterest.

'Dr. Gray, the whilom head of Bradford College,
who has been recently appointed lecturer at the

Imperial Institute, delivered his lecture on the West,

Indies and British Guiana at that Institution on

Wednesday last. The audience, which was limited to

tilt\ and amounted to twenty-eight, was very enthusi-

astic in their interest in the matter of the lecture. \o
doubt the lecturer will follow up his lecture by a visit

to the West Indies, which should, in the circumstances,

be of especial interest to him.'

It may be pointed out that while Dr. Gray may
not have yet visited the West Indies, he has travelled

extensively, it is understood, in South America. The
institution of these lectures is calculated as likely to

do much good in the way of enlivening the Galleries,

and their great educational value in the matter of

teaehing commercial geography is certain to be felt.

Jamaica as a Centre of Botanical Research.

A lengthy article m- Naturt for June 17. L915,
calls attention to the splendid facilities and accessible

nature of Jamaica as a centre of botanical research.

Special advantages are provided by the circumstance

that the Jamaican (mvernment has leased the so-called

Cinchona Station to a committee of the British Associ

torthe advancement of Science. This Station,

known also as Hill Gardens, was at one time the head-

quarters of the local botanical department, but is now
the least important, economically, of the agricultural
and botanical stations maintained bj the Government.

The article in question gives a g I general
account of the flora around Cinchona, and shows that

it is very rich in botanical interest. The come

referred to rents a bungalow at the Station, and

botanists desiring to make use of it should apply ( with

suitable credentials) to Professor Bower, University,
(

llasgow.
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INSECT NOTES.

COTTON STAINERS AND STAINED
COTTON.

i

, here© ttoi is grown. 'I

iept Bai

the>

the introd tl

'

t ^

Two articl by Mr. I of which appears in

the presei
'''

- v • deal witn
''."'

?eral years past, and in

I ,
.

\y St. Vincent - oi cotton

bolls, Tli- I

known under difiP rent nan
;.," di

Although at firsl no co could be traced betv

.

' evidence avail

the preseui tin* to ii di iti thai the i
i

i
omi

of them, mayl i ociated with the attacks of si

This evidi n© hat Mr. Robson, I rator

f t|,,. i;, il -cperiments Stati< i 3,
Montsi n

apting to campaign against th( cotton

island. !t is suggested that the i ergetic

ting of these insects sh< ""' ;"

the first staineri appear in young cotton fields, in order to

check as far as possible, the rapid increase which often takes

xll -I il-- brei ding of tl"' Brsl and ;

i_. aerations.

While it is re© gnized that i pmions may differ as to the

method to be employed, Mr. Robsou recommends the use of

a collecting funnel such as that shown in the accompanying

This plan o early ci cotton stai

should he taken up in every locality when tainers

es ire © m

or win cause consicl d from

ton. Every stainer killed earlj helps to keep down
1.1 be easii down the

i
- n hen they h ive '» c ime

lant,

1 I.A.I',

smiHcm^/
jf

Fig. 11. Cot I i \ m i..

:
i devised i

I

' ,,,,.,,,

a thi ( lotton
-

Bug, ( lircular No. 6, I. iculture, Trinidad and

•, red oi I i from the cotton

.. .it the bottom,
-i I ill. d.

THE ADVANCE OF AGRICULTURE IN

THE UNITED STATES
A rep irl bj Mr. I K V Eouston, CJniti

I he i earbook of the Departn d foi L914,

provides a most interesting review of the various advai

thai are I eii g made in connexion with the rural industries of

tli. republic. As would be expected, the report is entirely

economic in nature, and is principally de igned to show how

the G nt is expending energj and lej to improve
the position oi the farmer.

Dealing lust with aspects of production, the Secre-

tary points "in that progress reveals itself more par-

ticularly in 1 1 ;ricu e, in the rise

of minor crops t" larger proportions, than in the increased

production oi staple products. For example, dairying in the

last generation has risen t i the position of an exceptionally

mportant part of American agriculture to-day. Similar

advance has been made in regard to vegetable production.
In considering the standard of yields obtained, it is

realized that the Vmeriean farmer dor.- not produce as much

per acre as the farmer in a numl .i'ilized nations:

but production per acre is not th '<-. tandard. The
ndard is the amount of prqduce for each person engaged

in agriculture, and hy this tesl the American farmer appears
to be from two to -i\ times as efficienl as most of his

competitor-. C' •ntiiniitijr, it is "slat.,!-
'relatively speaking,

extensive fanning is still economically the sound program
in our agriculture, but now it is becoming increasingly

apparent that the aim must be, while maintaining supremacy
in production for each person, to establish in

production for each acre.

A number of instances are given to indicate the manner
in which the experts of the different Bureaus render valuable

assistance to the farmer, enabling him to surmount difficulties,

and to produ e greater yields.

The meal supply of the country on account of its

somewhat critical condition n in a special

section. Problems relating to this q come within

the activities of the Bureau oi Animal Industry, and

although it is appreciated by Mr. Houston that these

have hem intelligently and zealously attacked, it never

thcless remains line that the United States faces

,

.-. ...ii ituatior in the mattei ol - meal supply.
i

. ., ;,- i hope for a considerable inert - nation's meat

supply lies in live stions: first, in helping the cattlemen

to develop further the bigranch; in a more satisfac

tory handling ol the public grazin I hird, in
.--;.

tematic

attention to the production
- animals in the settled

fai h mntry, -particularly in the soul h; fourth,

in increa ed attenl >i to the m h rw ine

and litry: and fifth, in th - dication ol

tick, hog tuberculosis, and other animal

diseases and pests



Vol. XIV. No. 345. THE AGRICULTURAL NEWS.

After recoi rlii . -•
I itements

inceming live -
. 11 i i

.
i

.
» the

radication whii
'

the of 1 lie i Hfice of Farm

Management, the - to show the farmer the

right wa s in ordei to see what
liins are

| unprOfitabli

The il programme I by
the United States < iovernn ei I o it} pre
i place for dis a< well us production The
distribution side of agriculture is ol quite recent gn n 1 1 id

this growth has been fasi in the I nited 3 te .
; "

ng five

i ": I Markets

perform s the duty o ; mt market a i
i

tions and i estab

'I'll [elusion is

al thai in commnn re Fai mers' associations

properlj ed and ited, better results are

obtained than under a system of individual handling.
Adva nt themselves in the standardizing and

eking oi
pi iducts, and in the discover} of the besl daily

mat kef. L special i

,

this ( ffice lias bei a

the possibility of n and express, and
it lias

'

d , ,v in packing and
hand erci ed, the marketing of certain commodi

by parcel ,

id express can profitably be undertaken.

Coming tinder the heading of distribution is the subject

grain and cotton standards. This work is realized

r m 'st important and li
sjag

id the attention of

experts of the Bureau of Plant fndustrj for years. It is

pointed out that the far r cai I be expected to improve
methods unless it can be clearly demonstrated that it

will pay him to improve his product and his handling
methods. Concrete evidence oi the profitableness of this

course in the form of larger net returns for his output will

than anything else to arouse active interest. At
the same time, whatever the yield, a satisfactory price for

produce can only be secured by the establishment of

mdards, and much progress has been made in this wa}
by the United States Department. In the grain belt the

Government grades for corn have already been adopted, and
in connexion with cotton, apart from the' continuance of the
standard grade system, an investigation of the spinning
value of these grades has recently been undertaken. Fur-

thermore, in connexion with the imi crop, an important
Act has just been passed, which also tends to simplify and

date proper marketing. This Act provides that future
contracts musi be based on uniform standards established

by the Department of Agriculture, and prohibits the pro
.forma deliveries and the tendering

1

of fcotton of less than
nch in staple in settlement oj fu ire contracts; and makes

various other previsions designed lo'ruake the sale of cotton
ntilic rather than speculative. The Act, as a whole, is

constructive and regulatory: not destructive or oppressive.

The subject of rural credit in the United state, is riot

me about which we have heard a great deal, and
section which Mi-. Eouston

|

iking briefly, there are two systems
advocated: first the i proper land mortgage
banking systt private funds; second,
I -' lation authorizing and i a local personal

perative credit associations. e all eady
en steps in this direction, and are contemplat ing

taking them. Mr. I louston point
- out in refi

proposed
'

. of the utmost imp
thai intention 1 lie use i hich ma} • d £

I that th.

should be guars
ductive purj he i ru c ivere I by
obligations.

( )u.. of t

port is the di

the I 'niie.l Si ite De i

in agriculture be realized
that

the cl .

,

pie of
the United Si I , drive
home information i leform I

co operation has bi I between nenl an I

the press with a view i

|

! izi

country's benefit. Tli , i

I nformation.
< Ine of the mos I has ever been

taken in connexion with igricul e, is the passing in the
United State- of the C .

.

:

'

m Act. ]

' o realized thai bulle tilars, and pi key-

ing information for farmers, no matter how excellent
'

be and how numerous, will not sol hing
the farmer and of inducing him to adopt the b hods.
Personal contact, in this field of education, as in others, is

ntial. The m lem ton by comp
individuals to farmers on their farms has been tested by
department for m its. It has 1 n ju I

its

results, and has been formally sanctioned by Congress in the
recent Act referred to above. The Act provides for

appropriation of large sums of money fortius farm to farm
demonstration work, and in 1922-23 there will be a total

annual expenditure of $8,680,000. This sum will ha

expended in direct instruction in the field, as the Act is very
cific in prohibiting its use for teaching, oi ...

ting
buildings at institutions, and in limiting the proportions that
can be expended in printing bulletins.

The last matter dealt within the report i .cent

rganization of this great Department. Part of the work
of certain Bureaus has been transferred to others, and in
certaii the names >f offices have been changed. For

instance, the Office of Exparimenl Stations has been altered
to State Relations Service. A useful transfer seems to be
the removal of the Office of Farm "Managemi
Bureau of Plant Industry, to the Office of the Secretary,
since the work of farm management is more essentially
economic than botanical. The general principle under-

lying tin- reorganization, or rather its most important feature,
is the definite outline or segregation in each Bureau of three

groups of activities the regulatory, the research, and the
extension. In the allocation ofI work, pains' will he taken to

-a those who have n . rch talenl to the investigation
work: those who have administrative ability to the

regulatory: and those who have special talent for tl

direction of extension work, to that entirely Thereis good
for believing that the redirei ion md relocate f the

work as prop.. I in
!

i,
;

,,i under review will result in
a marked im r :ase in the efficienc; hours of the

department.
In drawing this review to a close, it may not be

inappropriate all i er i attention to

"

the very
comparable nature of somp of the phases of development in
the United States with those in the West In. He-, particularly
in regard to the minoi crops, the distribute f

produce, co operative met rally, and the dissemination
of information, Reg irded from a West Indian . he
L91 I Report

:

. re is pa ticularly

suggi ,
i .1 will doubtless prove stim

i mj tged in the d if agriculture, in this and other parts
of the tropics.
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The efii I ol the cattle tick upon milk production pf

dairy cows i- the subje^ of Bulletin .V.<. / /-' of the Bureau

of Animal Industry, United States Department of Agricul-

ture. Ii was found that at the c lusion of the tests tiot-

infested cattle gave only 65-8 percent, as much milk as the

tick-free. The tick-free group gained 6"1 per cent, in body
weight; the tick-inl ted e I 6. Spraying temporarily
reduces the milk yield.

GLEANINGS.

It is stated in the Louisiana Planter for June 5, 1915,

that next year Cuba will produce over 3,000,000 bags of

sugar made in electrified factories. The smut- journal referr

ing to sugar in Europe puts the l>eet crop reduction for next

yeai
at about l"> to i.'

11
pei cent.

Efforts are being made in Cyprus to extend the cultiva-

tion of certain spiers like Coriander, Carraway,and Fenugrec.
Cultivation experiments are soon to be started and the

Imperial Intitutehas offered to receive samples of the produce
for examination and valuation. (The Cyprus Journal,

April 1915.)

Herbarium specimens of the mistletoe which attacks lime

trees in Dominica have recently been determined at Kew as

Dendropemon caribaeus, drug e( Urban. Apparently D. cari-

l/aeus is a synonym for Loranthus emarginatus, a description

of which will be found on page .">li! of Griesbach's Flora of

the British West Indies.

The Perfumery ami Essential Oil Record for May 191"),

refers to the rising market for distilled lime oil. It is

mentioned that this matter was referred to in the last two

issues of that journal, and has been further evidenced since

the last issue by the price Is. •'!</. reported, paid; for large

quantities of hand pressed 6s. 6rf. to Is. would buy, but 7s. 6c?.

was W rated for smaller lots.

In the issueof Nature for June ''>, 1 915, appears a review

ol the Mora of Jamaica, Vol. in, Dicotyledons: Families

Piperaceae to • lonnaraceae, by W. Eawcett and Dr. A. B. Ken

dall. of the British Museum. Although the work is essentially

systematic, it is mentioned thai here and there economic and

other untechnical notes are introduced, as in the Auonaceae.

The prii e oi the volume is 15s.

In the India Rubber Journal for June 5, 1915, appears
an article by Dr. II. P. Stephen- oh the function of lit]

iii the vulcanization of rubber. It is shown that the addi-

tion of litharge in moderate quantities increases the coefficient

of vulcanization, but increasing proportions cause a progres-

sive reduction in the i ffioienl of vulcanization.

Published in the Dominica Official Ga.ette for June 14,

1915, is the annual report on the vital statistics of the Colony,
I i

i timated that the population of the Colony on

Decembei 31, 1914, was 36,645, The birth rate for 1914

7-84per 1,000 against 34-70 j»r 1,000 in 1913. The

rate foi '•> .- -
p -' '

' '

913

According to the Dcinerara Daily Agrosy (Mail Edition),
for June 26, 1915, great success has attended the sinking of

a new artesian well at Onderneeming Industrial School. It

was expected thai tour or five week-, drilling would be

necessary to reach water, which would mean boring to a depth
of over 1,000 feet, but it was found that good water was
obtainable at a depth of only 320 feet. The artesian well at

Onderneeming is the shallowest in the Colony;

In feeding experiments with ten dairy COWS, in which
1 1 : i \ and wheat bran constituted the basal ration, and gluten
feed and coc> nut meal the supplementary feeds, substantially
the same results in milk yield and slightly more butter fat

were obtained from the COCO-nut meal than with the gluten
feed ration. In amounts of from :i if., to tlh. daily per head,
coco-nut meal is considered to be a desirable dairy feed in

Massachusetts ( Experiment Station Record, January l'.'l.i.)

The Act to regulate the registration and inspection of

commercial fertilizers, fertilizer materials, and chemicals in

Porto Rico will be found reproduced in Bulletin No. 3, of the

Board of Commissioners of Agriculture, Porto Rico. In this

publication also is given the result- of analyses made in

connexion with this law. It appears that from eighty-
seven fertilizer analyses, twenty-three were found -hurt

in one or more constituents. Phosphoric acid was up to

the guarantee in all but four sample-, and in many samples
was above.

Information i- published in Th> Board of Trade Journal
for May 27, 1915, to the effect that the shortage of the supply
of synthetic indigo and the consequent high price,- tor

imported indigo have led to a revival of the native production
of indigo in various parts of China. Ii i- impossible to

estimate the increase in, the productionof the dye, but it is

well to recognize that indigo production is one of China's
oldest industries. It is unlikely, however, that there will be

anj of the product available for export, for the time being
at any rate.

Reference is made" in Natun for June 10, l*)13, to the

recent discover} that X-rays can be defracted into spectra by
the natural grating contained in the ordinary -tincture of

crystals, which ete at rest the question as to the nature of

these radiations. They are of the same nature as light waves,
lini oi \,i\ much higher fie, |ueue\ .from 10,000 to 100,000
limes as high, t »n the living cell \ rays produce remarkable
effects. The study of these effects in plants ha- shown that

the rays may retard cell division, and more especially affect

the germinating embryo. When present in large amounts,
they may kill such cells but. On the other hand, may in very
feeble doses have i stimulating effecl upon cell division.
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ALCOHOL AS FUEL IN CUBA.

Possibly as the result of Mr. Noel Deerr's reporl

on the Cuban sugar industrj (i d -I in bhe West

i,, Bulletin, Vol. XIV V.. I) practical trials

have recent!) been made in Cuba to run engines on

alcohol madi from exhausted m lasses. Readers will

remember that we published an editorial on the subject
in the last issue but one of this journal, and stronglj

advocated the carrying out of such demonstrations in

the British Wesl [ndies.

The following information is taken from the

Louisiana Planter for Ma\ 29:—

Expensive experiments are being carried on by Messrs.

Levy of Havana and Matanzas, looking toward the utilization

of alcohol here in place of gasoline to upprj the motive power
utomobiles, tractor ploughs i

>

engines that are

now gasoline driven. Thus far these trials have been eminently
iftil, for nol only have th ded in < . such

internal conl ngines by niear of alcohol, butaredoing
so at much less cost than with gasoline. Besides the satis-

factory experiments they have made with Ford automobiles

(which are to a ! at replacing the time-honoured cocfies

thatan afeati i of every Spanish-Ameri prominent

isgenio owner between here and Matanzas, since changing

gasoline to alcohol, reports that be is saving mere than

$10 a day in the cost ol big tractor that he

The United States Department of Agriculture has

issued a very useful and instructive Farmers' Bulleti

No. 638, describing laboratory exerc les in farm mechanics.

These re intended for agricultural high schools and

are verj practical and, in man) c . original. In each

exercise the equipment needed i u ; b n instructions

are given as to how to pr :d Etopew irk figures as

:

are, including the tieing i knots and the

employment of cope in the
|

animals. Other

exercises concern the naming ol parts in various

implements. Si drainage, irrigation, and building
construct ion are also included. '

branch of the subject of farm mecl ics,
useful instructions

are given as to the building of a poi ad it is

md in other exerci n nee is made
tn previous Farmers' Bulletins for more detailed information,
and advice is often given to communicate with thi

State Agricultural
<
lollegi

The publication I nig] be used with

advantage in some of our West Indian schools. Some of the

exercises are sufficiently simple and inexpensive to be used in

the higher standards of the elementary schools provided

arrangements could be made for giving this kind of

instruction. In the West [ndi < rk could be

easily done out of doors in the scl i li us.

Manurial Experiments with Bananas in

Queensland. -The I Seer
i . :

tion in the Queensland Agricultural J
1 'J 1 5,

< if the results obti ma manurial

ments atone of the S Scl Is nea Buderim

Briefly, it is shown that is the supply the -nil is

used up in the no-manure
plot,

tl urns show ad
falling away, which will From this it

:
i hided that banana growing even on fairly good land

soon becomes unprofitable if syst is not

ed to. An examination of the table ol figures shows

that the mot
tj ing for n

as follows for 1913-14: V-
potash, £18 ">•. ld.\ complete

manure No. I, £53 "-. lid.; Cot il i Manure No. i!,

£16 Is. ><!.

DEPARTMENT NEWS.
Mr. H. A. Ballou, M.Sc., Entomologist on the S

of the Imperial Department of Agriculture, and Mr. \V.

Nbwell, D.I.C., Mycologist, returned to Barbados "ii

Jul) 14 by the C.R.M.S. 'Caraquet' from Monts

where the above officers hav< conducting in

gations in regard to plant pests and dise

The Russian G o the Zntt

Sugar Journal for May 1915, is offering prizes for the inven-

tion of better denaturant i for alcohol. The new denaturant

should be a substance possessing a repugnan ph]
•

b)gical

action on the would-be drinker, while at the same time it

should be incapable of spreading any danger whether by
fumes or by possessinj lucl spontaneo tstion,

and incapable likewise of being easily separated by simple
methods from the spirit in which it is combined. The

question of a suitabl trant for industrial alcohol is of

Importance in connexion with the proposed manufacture of

alcohol from molasses, and it would seem to be a point to

which sugar chemists might profitably turn their attention.

A special number ol the Perfumery and Essential Oil

Record for dune II, L915, contains or rather consists of

a valuable epitome of e ential oil knowledg 'y UP
to date. It surveys the sources, constituents, separation;

chemistry, characters, analyses, and sophistication of the

aromatic distillates in the light of the most recent in fun nation,

and its comprehensive ai ill secure it an

immediate place aim , fen nee books of those intei I

in essential oils. A grea deal of the matter is based upon
lectures delivered to the Pharmaceutical Societ]

William Tilde,,, Profe i VV. II. Perkin, and Mr. J. C. Umney
Editor ol the Journal).

According to the Journal of Aaricultun ol N ' '

oid,

for April 20,1915, hine is now on the

market for harvesting maize fi Not Only does the

mical harvesting ol maize effect gn
'

economy in labour

and time, but, most import ml ol all, it enabl i
, ess of

silage on a large scale to be carried out in a shorter pi

time, and with the desii
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FUNGUS NOTES.

THE INTERNAL DISEASE OF COTTON
BOLLS.

91 I. Mr. \V. I;

the Botanic 8

'truing tin e pi bacterial blight due to

Bad 1 1 urn m la nd, submitted specim
of what appeared to hin i

'

inct boll affection.

I'. \\ Soul h, M \ co! I lepartment, examii

these and noticed i ority of the bolls the association

oi discoloured lint with proliferations ol the inside tissues of

tin n of t In nn ire dec

ecimens. II istence of the proliferations
;.- si ggesl ive "' dama i

; insei It may be

i b proliferations in

• :ked by plant bugs appears to have ! "

first described and figured by Df. A. \\ . Morrill (United
States Departinei B au of Enl

54, I9i
'

'

i. In the same month
ison called { occurrence on two estates of

large numbers of internally discoloured bolls. In respo
to a query b) South he expressed the opinion that cott >n

stainers were not pn ?ali d1 on these fields at the time of the

observations. Further reference was made to the affection

in the Report of the Montserrat Botanic Station For 1911-1 2,

and in th report the cotton stainer was said to !»

incn ice as 6ton pest, so that many
planters had found it necessary to adopt means of < trol.

In December 1913, Robson's attention was a,

called to the ; the presence ol discoloured lint in

the second crop of t]
!

I led I hi occui i

of co egarded the apparent disproportion
between theii served numbers and the amount of the

injury as telling a thi ted i sion. Ma
collected at tliis !

i nined by the present writer,

who found the general appearance! of the affected bolls to

coii i except that of abnormal sh :

with the description given bj Lewton-Brain. Proliferations,

as described by Morrill and mentioned by South, were found

to be general in the affected bolls, and it seemed clear in

some that the rot had commenced from these.

i ibed by Lewton Brain, were not prea

but in all cases hyp] round growing amongst
the lint and in the lumina of the fibres. Spores of

one type were present to a greater or lesser extent in

all the i samples, but their conm i

ild not be out. They an- one-celled, elongate,

straight or more usuall} slightly ereacentic, acuminati

;0 by 2 microi They oi

in irregular tufts or clumj I adhere closelj

At' i] were un

cessful.

In January 1914, Rob tor confirmed i
i mnt

nt t he rapidity with w I ion devi lopi i ling

discoloured l»>lls to >

wei I free. ] otes the

.mil

sakell
'

:

! in t\ pes, 1 . itei I added

to thi~ li I
i he Mont set r it \\ ild ci >l < nial

which he I

In \l;i\ 1914, fivi ntal pints were started it

Monl serraf on line rj bj the present writer I

sumption that a definite fungous infection was con-

cerned. Three plots of some fil h were p]

in close pro two of them with tained

bolls, i irrosive sublin

ited in tin
:

fr Bat

the affection is not known to occur. There «

material din Its of these tin lo The
first crop, picl ">epte

I a peri enl

I bolls which varii 1 irn gularly from 10 to

ill i Wit h the beginning of I he 'si nd
pii

ou November II, the number had fallen to i ro o

plot (tit: \ bolls pel plot i very
low throughout the month. InD pidand regular
rise ' mrhood of 7i

cent, towards the end of the month, and maintained in the
- and nineties in the two January pickings which

concluded the experiment. trth plot, n om the
I id with Barba los seed on land not recently

in cotton. No staining whatever occurred during 8

t tctobet
,
and Ni >\ i ruber, bul fi im early 1 1

i inward
i he plot shared in the rapid ris al the same
time mi the prei iously defect ibed plots.

During the course of tl riments Robson bet

convinced that t

a neci int of the affection.

He gives as his reasons for this view: (a) the absence of

Section in situations where cotton - 1

ire not found,

(b) the high percentage of afl level cotton

are plentiful, (c) the issoi n of

proliferations on the inside of the carpels with the staining,
and (d) the occurrence, in bolls in which staining i

commencing, of wa d taken as indii

punctures such as would be cause. I \>\ the setae of tin

The history of the fifth of the plots above mentioned i-

interesting in this connexion. It was planted with Barbados
seed on land where cotton grown the previous season had
been heavily stained, and the rest of which was now in sugar
cane. During September and Octobei staining was recorded

in two out of five examinations, namely 5 per cent, on
ruber 12, I per cent, on October 12. Whether stainers

were present on these occasions was not n
I There

was no .staining during November. On tin 27th of that

month about 100 stainer bugs were artificially intro

duced. Affected bolls occurred ] examination

during l> mber and January, varying irregularly from
' to I

: '
i ient. The Imgs did not seem to find the

situati ion trial and are reported to have all disappeared

by tin I i

signifii mt point is that

while On all theother plots, which remained infested with

the ie to : reached 50 per cent, by
t he middle i t I tecembfir and culminated at the

observation in J nuafj al 92, 94,84, and To pei

tively, the amount on the fifth plotdid not go above
15 and ended at operant. Examples of the affected bolls

from these plots were exi y the writer. In a

' ion ot ria were dominant, iii the real

,i hint in the stained lint. The
seen in the previous year were not found, which m ly or may

I
l f the

to t he id

When h - the cause uf the

affectio I I to imitate their action by pricking about

twenty bolls with a needle. Six diys latei
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into spirit and I'm ition.ll wa hum. I

th.it in most <
• 1'" 111

what one would expi iry
'"

young seeds. i
'

killed, and there a staine*

I

however, linl on the - Is dja© i unded

had be© ined, and a rot had set in which involved or

sd to involve the whole coi a loculus. [n three

in three others

it was wholly or in ;oid. No spores were seen in

connexion with I

An experiment carried on at the b

,f December tends to suppoi itton staim

h in theabsence it doesnot amount to

A plant was enclosed in a muslin-covered cagi

. trodui ed. At the time this was done the adjoin

ing plant was examined and onlj one boll out of seventy

six was found to be damaged. A week later the cage was

removi I
I

lant bad ne bolls of

: showed more or less staining. The nearest

iv, I plant had at the s ime i eighty eight bolls of

which thirteen were stained. B i,t this time present

in tlic plots. The experiment was then repeated, the num

bers obtaii follov plant at time of

enclosure, eight bolls five; enclosed plant
; of one " ! ^': neighbouring

plant not covered, thirty-one out o irenty-seven.

Unless i ends on infei tion

with organisms of limited distribution,-it is obvious that

the same affection should exist in other stainer-ini

Enquiries on this point le in tl arly part

of the pi
led to its recognil ion in '!' ii I ola and

imongst the complex of boll rots induced by tl

climate of St. \ ocent. From the latter island a number

of full-sized green bolls, of sound appearance, were ob-

tained near the end of the crop season. All had stained

lint in one or 1 e loculi, and in every case the dis-

ced to be due to the ol fungi or

bacteria, the former being by far the more common. In the

greater number of cases spores were present, often in

numbers, which were identical in appearance with those found

in the Montserrat material of 1 '-

'
I

: : 11. In a few of the

St. Vincent specimens containing hyphae these sp

not found, and in others only bacteria in great abundance

were seen. (It is remarkable that in three or foui

mites or their developing eggs w< re present in the bolls.) The
ration of the lint appeared in every case to be

tssociated with proliferated tissue on the inner surfai I the

wall of the boll, or on the radial divisions. The proli-

ferations are like those figured by Morrill, and consist of

rather loose parenchyma, the cells of which are dissociated

toward the surface of the mass. No hyphae were d

,,r between the cells of the proliferated tissue.

The general concl isi a< hed is that while I he staining

may l,e initiated by matter issuing from punctures in the

young seeds, it depends for il a with

a foreign organism, and that while in the majority of cases

this ap] fie fungus, such infection is in some

cases due to other Fungi, oi to

There, for the
i ent, the matter stand-, and while

further invi is obviouslj necessary, the connexion of

fection with tl i cotton stainers is so

probable that measures for their ontrol assume a greater

mportai ce than thi - rto realized to possess.

W.N.

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

Mr. J. R. Jacl n LL.S warded the i

port on the Loi d drug and spice inarke

the nt h of May :

1

; he early pai i irly brisk,

accompanied bj
but later, the a, Kent of ne weather and* the oc

the Whitsuntide holid

realized for most of thi

have also been satisfactory, most of the West India

having realized good prices.

Tlii> spice has maintained a firm
'

ad »h Cochin

for 30s.

m mi: \ni> PIMENTO.

For the former then- has been a land. At.

!i on the 1-tli West
Indian were brought forward and 6 sold, fair palish and
reddish fetching 2?. 2d. per lb., fair reddish, partly I

Is. sd. to Is. 9rf., and broken Is. Id. to Is. Id.; 10 cases of

reddish Java sold at 2s. od. per tt>.;
v cases dull red,

partly wormy Penang ught iii at 2s. 3d. per Bb

in the month, 53 oi West Indian were sold, good to

line pale realizing 2s. 2d. to 2s. id., fair 2s. to 2s. 2d., and

ordinary Is. \0d. to Is. [id., while red fetched Is. 8rf. to

Is. 9d., and broken 8d. to Is. *>l. At auction on the li'th,

110 bags of pimento were offered at -\>l. per lb., and all

bought in.

- IRS LPARIL] I

At the drug auction on May L3, sarsaparilla was

in good supply: •">'.' bales of grej Jamaica ivei offered

and 25 sold, fair fetching from 2s. to '2s. Id. per tt>.;

native Jamaica was represented
b< 8 bales, all of which

sold at [[\d. to Is. lrf. per lb. for dull pale to fair red;

15 ball's of Mexican were also id at

'.>.',</. per ft>.: 19 bales of Honduras wer

12 bales of which were disposed of privat

CUBIC ACID, LIME OIL, Mill: JUICE, KOLA, I \mii.u m

Citrie aeid has remained very firm throughout the

mouth at 2s. 6d. per lb d al the close of the month it,

advanced to 2s. §\d. Pair West Indian distilled lime oil

was sold at the beginning of the month at Is. per I*

towards the close, inconsequence of the small arrival

price had advanced to ts. 9tf., and it was further stated that

good West Indian distilled was not to 1 " obtained.

juice also continues i
i rce, 3s. 6rf. per gallon being the

price at which any quantity would sell. At auction on the

i packages oi W Indian kola wei

2 sold at
I'l'i. per lb.

halves; on the 19th, i ban U of dried West Indian were

disposed of at 3d. pei lb. Al auction on the L3th, 20

packages of cashew nuts Were ottered but nom
m the I 9t h, 97 pad igi ere i ffered and al

bought in at 10«. pei
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MARKET REPORTS.

London.—The West India Committee Circular,

1, 1915.

i i 79 -

Sheet, 2 U: block, 1/1H perlb.
Bek.^v, \\ - No quotations.

Trinidad, 82/- per cut.-. Grenada, 73

Jamaica, n< quotations.
Coffee—Jamaica, no quotations.
Copra Wesl Indian, £23 15*. per ton.

Cotton—Fully Fine no quotations; Floridas,*jio quota-
tions; West Indian Sea Island, 14id. to 17rf.

Fui it No quotations.
Fustic—No quotations,
Mi\. i

i Jamaica, 55 to 70 -.

IstNOLASs - No quotations.
Honey—No quotations.
Lime .Ji ice- Raw, :; to 3/3; concentrated, no quotations;

Otto of limes (hand pressed), no quotations.
Lon\ ood No quotations
Mv i 9d. to 2/lld.
N. i mm.- i[d. to 5£4
Pl.MKNTo -lfrf. tO '-',',/"

Rubbeb Para, tin. hard, '-'/;]; line soft, 2/2£; Castilloa, 2 .

Rim—famaica, 3/- to •'• 8.

New York.— Messrs. Gillespie Bros., a- Co., July 2,

1915.

Cacao—Caracas, 14§c. to l.">Jc. ; Grenada, 14ic. to 14;*e. ;

Trinidad, 15c. to 18c. ; Jamaica, 12c. to 12£c.
Coco-nuts—Jamaica and Trinidad selects, $26*00 to

$27-00; culls. $16-00 to $1700.
Cot .

;

7|c. to tic. per ft>.

Ginger— 12c. to 16c. per ft.

Goat Skins—Jamaica, 4'V. ; Antigua and Barbados, 40c. to

43c; St. Thomas and St. Kitts, 38c. to 40c. per lb.

Grape Fruit—Jamaica, $2*50~to $3-25.

Likes. $4-50 to $5-00.
Mace—48c. to 52c. per lb.

Nutmegs—HAc.
Oranges Jamaica, $2-00 to $2*60.
Pimento—3Jc. per ft.

SUGAR—Centrifugals, 90°, 4'9t5c. ; Muscovados, 89°, 4 : '»< »c. ;

Molasses, 89 , 4 -

17c, all duty paid.

Trinidad.—Messrs. Gordon, Grant & Co., July 12,

1915.

Cacao—Venezuelan. $15 50 to $16*25; Trinidad, $16*50
to 17-00.

Coco m t < >n. lai gallon.
Coffee—Venezuelan, IlV. to 13c, pel ft.

Copra $3*76 per Hki It,

Dhai No quota! ions.

Onion- $] 20 to $2*25 per loo II,.

P -
i

. $12*00 per bag.
Potatoes—English $2-00 b $8*26 pi i 100 ft.

Rice—Yellow, $6*00 t - '" white, $6*60 $5*76
per bag.

Suoar—American crushed, no quotations.

Barbados.—Messrs. t. s. Garraway & Co., July 12,

1915.

Arrowrooi S4*00 to set 60 per 100 ft.

Cacao i 100ft.
mi- §1600.

II > si -.m per 100 ft.

Manures Nitrate of soda, no quotations; Cacao manure,
$5000; Sulphateof ammonia $85 00 per ton.

Molasses No quotations.
Onion- $3-00 to -sun' per L90 ft.

Peas, Split 88*50 to $9 00; Canada, $5*40.

Potmoi \ -
. . $400 pei 160 11>.

Rice Ballam, $6*00 to $6*10 per 190 ft.; Patna, no quota.
lion-.; Rangoon, no quotations.

Sugar American granulated, $6*25.

British Guiana.—Messrs. Wieting i- Richter, June

26, 1915; Messrs. Sandbach, Parker & Co.,

July 9, 1915.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOB THE WEST I \ hi IX

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. No. 1 . Out ol print. Nos. '_', 3, and 4, in original paper covers a- issued, price I*, each. Posl free, is. 2d.;

Volumes II. 111. IV, V, \ I. VII. VIII, l\. V XI, Ml and XIII: Price 2s.ea< h; Posl free 2s. 8<f., where com]
•

(III, 2. IV. :!: and V. 2 and :'. are oul of print.)
Volume \1V, Nos. 1, _, Sand 4. X". 1 Containing Papers on: Tin- Production ol Pork and Bacon; \ ii'w

Industry for the Wesl Indies, by Dr. Francis Watts, C.M.G.; C merce and Science in C<

Growing, by John W. McConnel; Bordeaux Mixture; Some Sugar Factor} I alculations, by
Or. Francis Watts, C.M.G.; Sugar Industry in Cuba, by Noel Deerrj Report mi Land Settlement

Scheme in St. Lucia; Memorandum on the Geology of the Ground Waters of Antigua, bj 'I'. Way] d

Vaughan; The Ground Waters of Antigua, by Dr. E. A. Tempany; and Cotton Leal Disea es, by
W. Nowell, D.I.C.

PAMPHLET SERIES.
Tin' Pamphlets are written in a simple and popular manner and the information contained in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, summaries of tin- results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy-five. Those mentioned in the following 1 i — t are still available; the rest are out of print.

Sugar Imh stry. i General.

Seedling and other Canes at Barbados (7) and (22) Scale bisects of the Lesser Antilles, Part I, price
in 1900, Ne. ::, price 2d.; m L901, No. 13; in 1902. i<l.\ Part II., price 4./.

No. 1!'; in L903, No. 26; in 1904. No. 32; price id. each. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

Seedling Canes and Manurial Experiments at Barbados, liens. Price!.''/.

in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; (60) Cotton Gins, How to Erect and Work Them. Price 4d.

in 1906-8, No. .V.i; m 1907-9, No. 62, X... 66, price 6d. each.
(65)

Hints for School Gardens, Fourth Edition.

Seedling and other Canes in the Leeward Islands, (71) Insect Pests of the Lesser Antilles. Price Is. 3d.

in 1900-1, No. \2: in 1901-2, No. 20; in 1902-3, No. 27; (72) Lime Cultivation in the West Indies. Price 9,/.

price 2d. each; in 1903-4, X". 33; in 1904-5. No. 39; in (73) Root Borers and other Grubs in West Indian Soils.

1905-6, X... 4ii; in 1906-7, X... 50; in 1907-8, X... 56; Price (id

price 4,v. each, in 1908-9, No. 63; in 1909-10, No. 67; (74) Cotton Cultivation in the West Indies. Price 9d.

price (ii/. each. (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

Manurial Experiments with Sugar-cane iir the Leeward Islands, Price, fid.

in 1902-3, X... 30; in 1903-4, X... :;ti; in l!MI4-."">, X... 42; (7<i) Indian Corn. Price 4< ( .

in L905-6, Xo. 47; m 1906-7, No. 51; in 1907-8, No. 57; (77) Erysipelas and Hoose. Price 2d.

in 1908-9, Xo. 64; in 1900-10, Xo. 68; price id. each. (78) Onion Cultivation. Price 3d.

Sugar-cane Experiments in the Leeward Islands,
in 1910-11; in 1911-12; in 1912-13, price 1*. each.

The above will be supplied post tree tor all additional charge of .',</. for the pamphlets marked 2d.; Id. for those

marked id. and for Nos 73 and 75; \},d. lor Nos. 40, 44, 49, 59, "62, 63, 67 and 74. Postage for No. 71, id.

and for Xo. 72, 'Id.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence and from progress and

other reports; ami, 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 t,, be distributed, regularly, by each mail, and is on sale by :he

local agents of tic Department at penny per number, post free, 2d. The subscription price, including postage, is

2s. 2d. per half-year, or is. id. per annum. Volumes IV to XII complete, with title page and index, as issued—Price 4s. each—
Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes can no longer be supplied

•omplete. The scale of charges for Advertisements may be obtained on application to the Agents. A applications />>r

opies are to he addressed to the At/ents, not to the Department.

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

—
London: Messrs. DlJLAU & Co., 37, Soho Square, W. Grenada: Messrs. Tlios. Lawi.oi: & Co., St. George.

West Imua Committee, 15, Seething Lane. St. Vincent: Mr. .1. I). Bonadie, 'Times' Offiee.

£arUido«: Advoiatk Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. Et. W. Nn.Es, Botanic Station.

Jamaica: Tele Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewater, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The 'Daily Chronicle' Office, Georgetown. Antigua: Mr. s. D. Malone, St. John's.

Trinid-id: MeSsrs. Muir-Marshall a- Co., Port of Spain. St. Kitts: The Bible and Bobs Si pply Agency, Rasseterrk.

Tobago: Mr. ('. L. Plagemann, Scarborough. Nevis: Messrs. Howell, Bros., Charlestown.

Canada: Lewis \Y. Clemens, 71 King Street, West, Toronto.
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THE BEST MANURES FOR COLONIAL USE
AKE

Dissolved Peruvian GuanO—For Sugar-cane and general use

Special Sugar-cane Manure

Special Cocoa Manure

Special Cotton Manure

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

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

APPLl To I,m AX A.GENTS OK DIRECT Ti >
:
—

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

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

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

COTTON CULTIVATION IN THE
WEST INDIES.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

THIS
illustrated booklet, published as No. 7 1 ol the Pamphlet Series of the Imperial Departmei I ol Agriculture, gives

a simple bul comprehensive account of all matters pertaining t" the successful production of Si Island cotton in the

West Indian islands. The publication constitutes an entirely new and up to date edition of the A B C of Cotton Cultivation

published by the Department in the earl} stages of the industry, and embraces all the new developments thai have since

1 1 it of practical experience and experiment.

\ 17'/ /,'/.' says 'Tin- domprehensive account pf Sea [gland cotton in the West Indies. . . . forms a \"erj trust-

worthy guide t" those concerned in tin- . . . industry. . . the pamphlet is very well illustrated; tin- general info

tion has been selected with great i are, and the compilers we t" !» congratulated on tin- preparation "I so useful ;t manual.'

'/'///•.' A'A.'ir BI'LLETIN observe- 'The information contained in the work has evidentlj bi d with {{real
care. . . and should eertainh he {consulted not al bj West Indian planters but l>\ those interested in the subject in "t-li«r

cotton producing countries.'

THE FIELD states: -An admirable little 1 klet which might be widely imitated 1 \ other parts of the tropical

Empire, a^ regards not oiilj
< m |>ut other products.

Favourable notices I app in the Tndiu Rubber tVoiidsuid Tin Bumd •;' Frarfi Jm

COTTON CULTIVATION IN THE WEST INDIES, pp. 118, Figs. 35. I'.
I st free, 11A

From all Agents for the Department's Publications.

Printed at Office of Agricultural Reporter, I High Street, Bridgetown,

i
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Christy & Norris,
Chelmsford, England

Specialize in Machinery

WJLfwm _. fOP:

GRINDING & SIFTING:

MAIZE, COTTON SEED, BONES,
SPICES, SALT. ETC.

No. 21
Write for Catalogue, and

DISINTEGRATOR, send sample of material you
wish to grind.

JUST ISSUED.

WEST INDIAN BULLETIN.
Vol. XV, No. 1. (Index number).

Containing papers on The Development "i Agriculture

(Mr. A. D. Hulls Addresses i" the British Association tor tin

in "i "I Science); Agricultural Industries of

Muiit-trr.ii, by Francis Watts, C.M.G., D.Sc; Report on the

I oi Redonda, by l>r. II. A.Tempany; Note on the

I ifanuna) Value of Lime Seeds, by Dr. II. A.

Tempany; '1 Poi onous Forms of Phaseolus lunatus (Lima

beans), by \V. R. Dunlop; skin Diseases ol Cattle in

Antigua (compiled from the notes of I'. T. Saunders,

M.RC.V.S., A.V.C
I

THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LTD.

Cotton Ginners and Oil Refiners.

We make .i speciality in out "Star"' brands in

COTTON SEED OIL.
LINSEED OIL.
COTTON SEED CAKE.
COTTON SEED MEAL.

All orders received bj will meet with our careful attention

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK ROAD,
BRIDGETOWN, BARBADOS.

n\ 5, 1915.

S1'A<|-; AVAILABLE FOR ADVERTISEMENT.

FOR SALE.
The very valuable, fertile and accessible

property

"R U B Y"
At Soufriere, St. Lucia.

Containing .ilumi 4O0 acres. "I which about l' H|

acres is planted in Limes, 100 acres in Cocoa. There are

also some canes and cocoa-nuts, a large number of Vanilla

vines and Pear Trees, also Banana, Orange, Grape fruit and

Pine ap

A WATERWHEEL and MILL in perfecl

order for crushing Limes and Canas, a full supply of carts

and animals, two dwelling houses in perfect order.

!
INSPECTION IS INVITED.

Ynv all further particulars, apply to

FRANK H. JOHNSON,

16)

St. LUCIA,

B.W.I.

SPACE AVAILAPLE FOR ADVERTISEMENT.
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tries to arrange a boo ambitious or : ixtensive

•course. A thorough fcreatmenl of a few well defined

subjects like Our Bird Visitors. Pond Life, Plani

Association in Pastures, is better than an incomplete
tn .n in, i,; ol many. Throughout, the pupils should be

encouraged toobserve ami reason aboul thesubjectoi

studj lor themselves, and full use should b of

their instinctive curiosity; bul it is equally essential thai

they should have some guidance and advice from the

teacher as to what they are to observe. Further the

children's observations should have a bearing on one

another, and should lead up to some definite result.

Tin.' later lessons of a course, accordingly, should be

made to depend upon the earlier, and there should be

constant opportunity lor comparison ami conti

Children should be encouraged to make renewed or

continued observation of the same thing in different

circumstances i.e., a plant in bud, in flower, in fruit.

They should also learn '" tost anil apply their

conclusions.

Continuing, the Paper refers to the subject of

expression. 'The child's expressions are the teacher's

only guide to its impressions.'
< >ur teaching experience

leads ns to tho belief thai the pupil observes things oul

<>f all proportion to his capacity for reproducing them

intelligently or artistically. Tin- same holds g 1 in

after-life. Powers of expression or articulation can be

developed in the child by written descriptions; but no

words can serve as well as a series of sketches, prefer-

ably in colour, iluc consideration, as well, being given

to thi' question of scale

In lessons to olilcr children the solution of

practical problems may be introduced. Examples of

these are the calculation of areas of gardens, the testing

of seeds, measurement of root development, recording

of observations of temperature and rainfall. These will

need the application of arithmetic and graphic mathe-

matics, The employment of graphic methods is to lie

encouraged.

As regards the management of the class and the

provision of equipment, tic Paper under review makes

one in- two pertinent sue-e-l ions. 'The class should

ll'K always work as a whole. Some of the more

advanced pupils can often be appointed, either

individually or in small groups, to make independi nt

investigations on well defined lines.' To this might he

added the system which originated, il is believed with

the Jesuits. where Olle Child IS set tO teach ; tiler

more backward In lessons taken out of do, ,1-

ihe class should not waste time in vague observati

bul -hoiiM h,. set to notice certain definite points, and

these classes in oriler tha p ct discipline may be

maintained, should not be too large. The bringing
to school of specimens 1>\ the children is to bi

bul Uhi .

,. or wasteful i .

should be avoided.

Finally a few suggestions maj be quoted concern-

ing books. 'In teaching Nature Studj to children the

literary and imaginative side is no less educational

than the scientific, and should not lie neglected.

.Many of Wordsworth's and Tennyson's poems, the

simpler poems of such writers as Mary Hewitt, and

some passages from Ruskin and Jefferies, combine

keen insight into the workings of nature with beauty
of expression, and are it the same time sufficiently

simple to be appreciated 1>\ children. The romance

of plant names, the his i id legend associated with

our trees and (lowers, also make a strong appeal to the

imagination.' The West Indian teacher will find

a special source of material for work on this side of

his subjecl in many of the books written aboul the

West Indies, and m the modern juvenile readers like

those reviewed on page 243 in this issue of the Agri-
cultural News. Elementan text-books, if used at

all, should be employed only with the greatest caution,

and serve the purpose ol reference rather than

systematic study. With young children it is very

important to avoid the use ol technical terms.

This concludes our review of the main ideas in

the Paper, and we think it would he hard to imagine
i child of from eight to twelve years of age nol pro-

gressing under so live a system of instruction. Educa-

tion authorities in each West Indian colony might
with great benefit take notice of this I 'a per, and place
it in the hands of the teachers in the principal schools.

SUGAR INDUSTRY.

MANURIAL VALUE OF FILTER-PRESS
CAKE.

Dr. W. E. Cross, Chemist at the Tuciimati

Agricultural Experiment Station, publishes h the

International Sugar Journal (June 1915) s e

interesting analyses ami calculations concerning the
manurial value of the above-mentioned bj -product of the

sugar-cane, Basing calculations on the prices of

nitrogen ami phosphoric acid in tankage, the writer
arrives at a value for filter-press cake ol' aboul !>7"5f)
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pei
i I aiti -I States. Thi

ig
is wha't Dr. '

:
in i -rial:

B i. uld b

d -in i bat tin- wea drying thi

resulted in some loss of orgai

through b The drying process usually

practised would thus appear ti inl a dei rease in the

volatile organic matter, md i i enl increase in the

ash contei
' Fori unately, as our results, a- well

I leerr, would h igen during
the weal bering i u not of imj at d tnensions.

The important constituents ol the cake from the

er point of view are the nitrogen, pho phot i
. lime,

and organic matter. The nitrogi ontent (about 2 per

id cake) itself makes the press-cake valuable

as a Fertilizer. The phosphoric acid is present to a lai

in the citrate-soluble, or 'available' form, and all the

cakes examined, but most especiall) the numbers I, lamia
from houses where phosphoric arid is used in clarification, arc

rich :n i in constituent.

In the lime, too, whichis contained in good proporti
in all a valuable fertilizing material for

most soils; while the organic matter of which the cakes

contain 50 to 70 percent., is a humus-producing material.

whose worth should not I" 1

lost sight of.

Altogether, we see that the press-cakes should be a

valuable fertilizing material, being rich in the elements most

needed by the cane—nitrogen and phosphorus, and in the

aees wliieh bring about general soil improvement
—lime

aial organic matter.

TROPICAL READERS FOR SCHOOLS:
(1) The Star of India Readers. Price 4 to 10 annas.

(21
The Rambler Travel Books. Price Sitf. each.

(.'!) Rambles among our Industries. Price 9d. each.
£lackie. and Son Limited, London.

The popularity of Messrs. Blackie and Sons' 'Tropical
Reader" (a ne\i one of which is-now under preparation) has

ted the desirability of bringing the above series to the
notii I West Indian educationists as well. All of thi

little 1 ks an attractively written and illustrated, and not

only provide useful elementary information but are also

Stimulating to the imagination. They might well be

employed in the junior forms of our secdhdary schools as well
the upper standards ot the primary schoi

(I) This series is composed ol four I

ks, the last three

following in progressive order the simple lessons contained in

Book I. The last twr. are •,
.

teaching

lessons in botany and other brain i

i
I
bi-t. o \ being

presented in a pleasant tri short tales i I

Indian adventure and mce a

with e. .loured plat ills, as it

Were, into a baited trap, b I
d ties

realizing it.

1 2 1 For the purpo of this not ice we have sell

two of these -The British Empire, and Africa, respec

tively both i -.pied condil ions Both
are more than readei -

;

'

bej are de ci ipl ivi ihies.

I ich section in these lit tie volumes is I of an
extract from a standard work of travel. We are told about
Africa by Livingstone, Sir II. \l. Stanley, Sir Samuel

Baker, Sir Earry John on, Mar) Kingsley and others;

concerning India we read Sir Join, Strachey, Sir Edwin
Arnold and Sir Frederick Treves; on North America, thi

writings of A G. Bradley, Charles Dicki Cooper
Whitney; and s It will be unnecessary to state that

from these we gel glimpse of scenerj vividlj and accurately

ribed, and an account of the habits and customs oi

the inhabitants not to be found in formal text books. It is

hoped that the Rambler Travel Books may soon include
one on the West Indies. There exists abundant literature on
which to base the edition.

(''>) 'There was.' says the preface in one of this series,
'a wise custom of the old trade guilds, the "wander-year",
when the apprentice, having served his time, spent a year
in wandering from one master to another before settling to
his trade. The aim of the wander year was to broaden the

knowledge of the young tradesman, and teach him the

dignity of his craft.'

A like purpose has led the publishers to issue these
I looks about different modern industries; for it is well that

boys and girls, before passing out into the busy life of the

world, should learn something of the reality and something
of the romance of the great industries by which that life-

is sustained.

One of these books which will appeal to the West Indies
is called Cotton and the Spinner. Its pages trace the

history of this staple from its growth in the field till it is

ready for the loom. A good deal is said about cotton in the
field and there are coloured plates giving some idea of the
different species, including Sea Island cotton. The greater
part of this little book describes the development of the

great Lancashire industry, and in our West Indian schools
the perusal of these pages should do much to foster an appre-
ciation of what depends upon the production of raw material
in the tropics

—in other words, the importance and dignity of

tropical agriculture.

Reference is made in the report of the Government
Botanical Gardens, Saharanpur, for 1914-15, to a School of

Horticulture established at the Gardens, the main :

jed ol

which is to train a body of young men as overseers for othei
Gardens. A successful attempt h t> i made to supplement
this Indian training with a course at the Royal Eorticultural

School il Wisley in Surrey, i >m tudi nl wh i did
this took sec, ,nd place out of sixteen students who sat for the

Royal Horticultural Society's i examination for all

England.
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FRUIT AND FRUIT TREES.

THE LOQUAT.
The Loqual (Eriobotrya {aponica), Natural Order

Ros classi d as a si mi-tropical fruit, its succi —
t'ul culture being confined to regions in which the

temperature does nol fall beiow zero. The fruil is

something like a small pear in appearance, to which

tree the loqual is closelj related. A specimen of

loqual can lie seen in the Botanic Gardens, Dominica
The following is an account of the fruil in r< gard to its

cultivation in California, appearing in Bulletin No. 250

ofthe Uhiversitj of California Publications:

Loquat trees have long been grown m California for

trait and ornament, principally in private grounds and public

parks. These trei -. being seedlings, usual!) produced inferior

fruit. During the lasl few years improved varieties have been

developed here and introduced from other countries. This

has stimulated interest and new many commercial orchards

are found in the southern part of the State.

Loquats do well wherevet the production of lemons is

successful. They blossom ami set fruit from October to

February, ami while the blossoms are fairly resistant to cold,

the developing fruit is liable to lie injured bj temperatures
much below 30

s

F.

Tin- loquat tree is not particular as to soil requirements.

Although poor soils anil a scanty supply ol water will produce
an abundant crop, and the individual fruits may be ol good
flavour and quality, they are almost invariably small. Since

size is an important factor in a commercial Fruit, the fertiliza-

tion and irrigation of the sod will have to be regulated so as

to produce fruit equal to the market demand.

The loquat tree is very prolific and liable to overbear.

A common practice in some sections is to crowd the trees into

ro«s 24 feet apart, with the trees 12 feet apart in the row.

This helps to dwarf the tie,, and to produce more uniform

and regular crops.
Some of the best varieties have been developed in

California. The best variety for an early market is the

Early Red, which often ripens in February. The best mid

season varieties are the Champagne, Thales, Advance, and

Victor.

More careful methods ol grading and packing are

advisable. U g I markets tor the fresh fruit are to be

developed and good prices receive^ the grower should ship

only uniform fruit of g
I size and quality The

|
rer

grades may lie utilized for jelly, jam and preserves.
The average price received tm the fruit during the

past
tew years has been about 5c per tt>. Budded trees

usually precociou in to bear profitably at the age
of four or five years. Tree- ten years old should produce
200 II. ol marketable fruit.

The loquat trei i n mat It rblj free from serious inset I

or fungus pests. The pear liliL'ht often attacks the dower
clusters and twigs in the spring ol the year, but is only
occasionally fatal to the tic Birds ofti n de ii"\ quantities
of the fruit during the harvesting season Thi ir depredations

maj be prevented in small orchards by bagging the clusters

of fruit tx fori the col di velops.

Directions for Canning Tomatoes. Select

firm red tomat I uniform size, put into tray and lowef

nute to make skins come
off easily. Plungi into cold watet to make fruit firm and

peel promptly.
' - a deader pointed knife to cut out the

being careful not to cut into < <lls.

\11 cans and hould be thoroughly sterilized by
boiling foi twent) minutes. Pack tomatoes in can as closely
as possible to within

j
inch of the top. Weigh can-. No. 2's

should contain not less than :.'n oz. and .v. .", - nol less

than .'!.'! oz. ol t matoes

Mix sugar and salt in thi pi rtion of one-third salt

and two thirds sugar. Put two level teaspoonfuls ol this

mixturi ich So. 3 can ol tomatoes and 1 teaspoonful
h No. 2 can. Put the cap on the can, leaving the

vent hole open, place cat. S iii tra\ and lower into I

almost immersing, allowing can.- to remain for three

minutes to drive out the air. Tip the cans immediati
Ij

exhausting and completely immerse in boiling water. No. -

cans require fifteen to twenty n e v.. :;
require

twenty two to thirty minute-. Count from the time the

water first boils, after immersing the cans, and keep it boiling
on- antly. Cool as quickly as possible.

If glass jars ire used put top- on loosely, set in water

to top aiid.hoil, pint jars twenty-five minutes and

quart jars thirty minutes. The I >p should be tightened as

soon as the jar- an- removed from the water. Be careful iii

removing not to place j trs in a draft.

[n canning with a steam pressure canner, the cans are

capped and tipped immediately after filling. Place in i

and process. No. 2 cans require twenty minutes at 228

degrees, 5 IK pressure} No. 3 cans, twenty-eight minut

232 to -j:\~i decrees, 7 lb. pressure. (Afodern Farming,
June 25, 1915.)

'

Experiment Station, Tortola. A report has

been received from the acting I urator outlining the work
done during the quarter ended dune 30. The chief work has
consisted in the general reaping, cultivating and manuring of

t lie economic plot-. As e_ ndividual experiments, an

interesting one is the-Lima bean plot which is planted with

six different varietiesjthough it is to be regretted that the

germination ofthe -eed was rathei
i

r. In regard to ratoon

canes it was found that B. 6450 lie,,, led the li-t this year,

giving a calculated yiehi of 19 tons to the acre, which maj be

considered quite good. An interesting table is contained in

the report under review showing the first year's results of the

lime tree manurial experiments. From this it appears that.

increased returns ma; ted to follow the application
of quick-acting nitrogen; hut caution musl be exercised in

drawing deduction- top soon.

The third coconut demonstration plol i- -
t to be

lished in Tortola; this plot will occupy 6 or 7 acres.

No-, l and 2 are in i Ithj condit ion, ind the demon-
stration so far has given everj satisfaction. Mention was

I a llOl t til) this journal ol I lie pro] 'd ci it tOD

seed farm extension. The cultivating and clearing of the

new land has formed part oi the work during the quarter
under review. A- regards the cotton industry, it is

that the cotton factory "has continued to purchase
but it is believed that next yeai part ol the cotton area will

be planted in food crops, in view ol thi high values for these

products which ranged during the last three mouths of 1914.
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
gren uxa.Fi by Mr. J. I \l »

;i made

during
I

i
! irdens. Thoui

about 14,000 coco-nut plants . h for distribution,

and i large numberof mango and orange stock for budding
are developing in a satisfactory manner. It is staled

that there is likely to be an lemand in Grenada

for grafted and budded planl
< varieties of oranges

and efforts are being made to i I tin-,

demand. Several new plants ha ntrod d into the

colony recently, including Robust - and Ixora

maa othyrsa, a decorative plant from St. Lucia.

As i
be experiment plots, it is recorded that

continuity has been partly broken in the manurial trials owing
to the impossibilit] ol proci ; pi ash. It has also been

necessary to substitute cotton seed meal for dried bl
1,

is

enquiries for the latter have been unsuccessful. In connes

with demonstration plots, mention is made of the kind

co-operation of Mr. C. P. Thomas of Garriacou, who has

placed an acre of land free of charge at the disposal of the

Department for the purpose of growing corn, peas, Lean-,

yams, etc., with tl bject of trying to encourage the better

cultivation of these crops by the peasantry at Carriacou.

Work has been started on the plot, and the Department is

fortunate in having the assistance of Mr. Thomas in

supervising it.

st. VINCENT. There has been considerable activity,

Writes Mr. W. X. Sands, on estates and lands of small

owners in connexion with the preparation and planting of

i. corn, coconuts, beans and peas. The export of

stock, especially to St. Lucia, increased considerably and

a good market was found. All indications point to the fact

that the Colony's crops during the coming season will be more

diversified than in recent years. During June, the agricul-

tural staff found it necessary to devote considerable time

to investigations in regard to pests and diseases of corn and

beans. There were several outbreaks, but in some cases

these were not severe.

3T. LUCIA. With a view to increasing the number of

visits to the Botanic Gardens, the Department in this island

is taking the necessary measures to construct two new

driving entrances. On the estates the following observations

are recorded relating to staple crops in June: cacao was

flowering but somewhat late in certain localities; the lime

crop was just coming in while the reaping of sugar had

finished. The lime juice factory opened on May 29 and one

cask of concentrated juice was made during June. The

Agricultural Superintendent, Mr. A. J. Brooks, ha- made
.I visits during the month, including one in com

with the corn ear worm, and the -''"lid to the school at

Laborie for the purpose of stlmula rden work. The
rainfall during the mouth at the Bot u Lc Station at Castries

was 21*15 inches, while at Reunion it was only 8'42 inches.

During the month 9,550 lime plant- were distributed.

dominii \. Mr. Joseph Ji n ent i

- mmunication
1

heavy shipments i i limes v. le

during Jum t \ ioi . imoun i 6,621 barrels. The
local prici en limes was 1 2s. per barrel, which

8s. when the mi mth closed The d fi >i

lit ced to ln.<. per barn

to 1*. 4rf. pet gallon Tl i tble quotatio for i

the end of the month was £21 per pipe.
Educational and in n work has carried

during the month. Tic irly

pupils, the I

tions i root disea rhe plants
m i follows:

limes 10,955 li itrus, 107

19; shade i

i-ees, 160; n 11.771.

mo\ rsERRAi fher' ippears to b an infc resting:

varietj ol crops und
pi

riment station at

present moment. Mr, Robson, the Curatot the plot of

pine-apples promises to
gi*.

i interesting result-, and that both

local ami imported varieties of Lima leans are pi lising.

Furthermore it is stated that the fleshy-podded and white

bean appear as vigorot asthi I ins. The weather
has been satisfactorj for planting cotton, but tble

has been caused by the cotton worm, partly perhaps
it has appeared exceptionally early this year. Dm
the month of June. 20 crates of pine-apples were shipped
for trial to < lanada. These are stated to ha i xcellent

examples of the Moi en The rainfall at the Botanic

Station was I

• 43 inches: high winds prevailed during the Iattei

half of the month.

win. i \. The general routine work carried on at the

stations, and at the gardens, occupied the greater part of the

Curator's time during June. It is mentioned that the-

granary was working during the month and that a lecture

was given to students by the Curator. In the fields the

young cane crops continued to look promising, and in a numbei
of cases nursery beds have been prepared on estates for onion

seed. This is a point of some importance, for they have-

seldom or never been prepared SO early in previous years. In

regard to Indian corn it should be mentioned that the plot at

fitches ( 'reek estate was reaped, but the yield obtained was

poor.

ST. kitts. The ( lentral Sugar Factory ceasedf

grinding on June 19 with an output of about (j,10t>

tons of sugar. This represents the crop from about

two-thirds the acreage of the island. The young cane-

for next year's crop has much improved. With a con

tinuance of present weather the prospects for next season

are very promising. Mr. F. R. Shepherd, who is responsible
for these observations, further mentions that the young cotton

is all that can be desired, the growth being remarkably
uniform and vigorous, with a conspicuous absence of rogues-
or weak plants. The entire crop has been planted from local

seed, none having been imported. Although worms whene

they have occurred have been easily controlled, some damage
has been done to the \ < mng ci >i ti m on one estate by cockroaches,
but the use of poison bait will doubtless keep this pest under
control. The poison bait at present being tried consists or
Paris green, cotton seed meal and molasses.

NEVIS. The young cane- throughout the island during
June suffered verj much from want of rain, and in some

plai

they are badly damaged. In spite of the dry weather, which

is exceptional in the island- this year, the young cotton in

ie places looks well ami will doubt less improve. Provision

crop- throughout the island are doing fairly well butthej

reported to be in want ol rain. Much of the work .it i

periment statioi concerned the production of planting material:

for instance, during the month 1,000 sweet potato cuttings, 1 lb.

of Lima beans, and •_'•_'.**» lb. of selected cotton seed Wei

distributed. The rainfall for the month was 2
-52 inchi

which is very low compared with that n ceil id in the othei
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COTTON.

WEST INDIAN COTTON.

The report of Messrs. Henrj W. Frost & Co., on

Sea [sland cotton in the Southern Stun-, for the week

ended Julj 3, is as follows:

During the month of .Tun.' the market has remained

very quiel with only a limited demand. A few Planters'

crops have been sold, also a lot of 120 bales repacked cotton

reclaimed from a fire last spring. The buying was on ace >um

of the Northern mills.

The unsold stock consists entirely "l Planters' crops,

which are firmly held at 25c. to 30c, for which there is little

demand.

This report shows thai bhe total exports of Sea

Island cotton from bhe United States to Liverpool and

Manchester, up to July 3, 1915, were 103 and I 819

Laics, respectively.

The Hoard of Trade Journal gives the following

statistic* on cotton imports and exports under dates -lane 17

and 2L respectively:
—

The number of bales of cotton imported into the United

Kingdom during the weekended June 10, 1915, was 116,255

(including 71 bales British West Indian, 6 bales British West

African), and the number imported during the twenty-three
weeks ended .lane 10, 1915, was .">.lb.",.] 10 (including 2,128
bales British West Indian. 198 bales British West African,

8,301 bales l'.ritisli East African, and 135 bales foreign East

African). The number of bales exported during the week

ended June 10, 1915, was 15,754, and during the twenty-
three weeks :; 1 1 379.

The number of bales of ("Hon imported into the United

Kingdom duringthe week ended June 17. 1915, was 105,173

(including 3,199 bales British bast African and 1*7 bales

foreign East African) and the number imported during the

twenty-four weeks ended .June 17, L915, was 3,568,313

(including 2,128 bales British West Indian. 198 bales British

West African, 11,500 bales British East African, and 922
bales foreign Ea I African), The number of bales exported

during the week ended June 17. 1915, wis 7,924, and

during the twentj four weeks 352,303

WILD RUBBER AND SELECTION.
Dr. Cramer of Buitenzorg, in a paper under this title,*

gives some useful hints to growers on the selection of Hevea.

•International Rubber-Congress Met Tent on Stellinj

Batavia, 1914, Rubber recusil.

This subject, he points out, has been neglected, or at any
rate undertaken on wrong lines Thi selection ol Hevea

should commence with the seed-b ind not be entirely

confined I i the seeds or the seedlings. According to the

author's personal observations ol both wild and cultivated

trees, considerable variation occurs in the shape and size of

the seeds from different examples, and also in the

productiveness ol /vil.l trees, among which 'barren
1

individuals-, are sometimes >,, ,i. Dr. Cramei gives

reproduci mi is I ph itographs ol a ries of seeds from trees of

//. b aft i'i
-

growing in the same localities in Brazil,

which >how striking variation in size. The impossibility ol

determining critical species from seeds alone is evident from

the author's remark that 'the difference in [seed] characters

in Ihveu liundiana aclosel] i ies\ and 11. br-mliensis

is less marked than ma\ occui betu en the seeds of two

I rees ol true branlii mil.

The wild trees observed by ]»:-. Cramer were all

from the hover reaches ol Braz ian rivers, which often

overflow their banks at high tide, ind he suggests an

interesting explanation of the cat >e ol marked differen es

which are shown in adjacent trees in such localities.

Frequently seeds may 1 bserved floating down the rivers

from the upper reaches, and thesi become stranded in q

corners of the banks, "where thej onn a layer on the water.

At high tide they are immediab rred to a consider-

able distance on the adjoining banks, where they germinate.

Therefore many of the trees now growing in the lowi

reaches of Brazilian rivers are really the direct offspring of

upper region types, and thus a mixture ol the two races has

been brought about.

Part 5 of the paper deals with cxperi uient s oi i seedlings,

and tables and photographs are g ven showing their relative

variation from different -stocks.

In part 6, Dr. ( 'ramer points out that, tccording to the

late Dr. Iluber. the Tapajoz region of Brazil where Wickham
obtained his seeds, is not the p from which the best

rubber is at present obtained, and as nearlj the whole of the

East India plantations have been tocked from seeds g itkercd

in this region, it is therefore assumed that the quality ol

rubber is not so good as it might have I n had the first

seeds been gathered in the Acre district ol the up-river

regions, i.e., on the Reni and other tributaries of the Upper
Madeira and Purus rivers, where the best rubber is at

present obtained. There is. how indication that this

rubber is superior to that which used formeily to !» collected

in the Tapajoz region

The question is discussed as to whether this Acn or

up-river Hevea may be a distinct \ariety or sub-species of

//. brnritier-si*, as is the peneral beliel in Brazil, and

Dr. ( 'ramer is himself inclined to this opinion.

It should be noted that Dr. Cramer's work on II,

selection so far concerns the charactei ol the s Ilings only,

audit remains to be seen whethei the young plants showing
the most vigorous growth will prove to give tin' greatest yield

of 1 itex

Dr. I i. -

interesting cont ibution concludes with

notes on the practical important ol i ireful choice ol the best

producing varieties of othei agricultural crops, citing as

examples the advantages winch have accrued from the intro

duction o| Cinch na Ledyerian-i, with a bark richer in

quinine than the older V. officinalis; the replacement by
As-. on instead of the old China tea, and the revival ol the

coffee cultivation in .lava by the advent ol Coffearobutla.

(Kew Bulletin, No. I. L91
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UNION or SOUTH AFRICA: REPORT ON
Till-; DEPARTMENT or AGRICULTURE FOR
1913 II. Government Printers, Capetown. Price 7s. 6c?.

From an agricultural point of view, South Africa i-

essentially a stock-raising country, as can be seen by an

examination of the values ind quantities of the chief exports.
I nit, taking the 1913 figures, ii will be found that

•

il of ihe principal agricultural exports a unted in

value to 612,245,580, of which £5,719,288 represented wool,

£2,953,5S7 ostrich feal hers, £2,01 7,stl."> hides and -kins, and

£876,255 Angora hair. The balance is made up principally
nt bark, maize, tobacco, wine and -ngar; bul it will be

realized that these products have nol ypt assumed positions

of importai :omparable with those occupied by the

pi
. lucts "i live stock.

In such circumstances it i- to be expected that the

Union Department of Agriculture would accord to the

betterment of live stuck- and to veterinary research a premier

position in its operations. Perusal pf the report under

review will make it clear that it is so. Of the £467,018

expended on the agricultural department during 1913 1 I. no

less than £290,000 was allotted to the veterinary and other

ti ii k divisions.

Turning to the Secretary for Agriculture's remarks on

the work of this veterinary division, it is stated that while

maladii - like glanders, epizootic lymphangitis, mange and

swine fever have in years gone by pecasioned very large

losses, they have now ' n reduced ta very .small dimensions,
so the result of the work has been satisfactory. As in other

pountties, difficulties continue in regard to the eradication

erculosis, but it is hoped in the near future to conduct

a campaign against tins at a moderate cost, and with reason

able hope of success. As regards the relations existing
i, the veterinary division and the farmers, it is stated

by tin- Secretarj that there is a growing demand for veterinary

officers, which is a pleasing testimonial to the value of

the services rendered by the officers of the Division, and it

oi the illustrations that could be given of the

hange that is taking place in the ideas and circum-

stances "i the farmers, many of whom
t
a short time ago,

:d veterinary surgeons with disdain if nol with

aversion.

A special section is devoted in the report to

sheep, but owing to the unimportance of this class

of stuck in the West Indies reference in any detail

is unnecessary in this review. It may be noted, however,
iM the following section dealing with the division of

nary research, that in connexion with inocul

against a certain disease, the high mortality observed

alter inoculation was probably the result of the mice

ti i the animals by a second disease transmitted in

the serum. This idea of accidental infection is worth bearing
in mind in connexion with inoculation in general.

In the Smith African depa braent, plant industry is

represented by five divisions, namely, I otany, tobacco, cotton,

h i ulture. and viticulture. ( »n accounl oi the importance

of live stock, ei onomii bol .
i coi ed I

irgehj « ith tin

production oi foddet i md othei feeding stuffs [I i

noticed in the section dealing with the Divisi f Botany,
that Mr. J. Bui k Division and author of

the well known work i m maize ba ;ned i order to

engage in thi
I planl on his own account.

Follow ing thi- resigna on the i >h ision i BotaDj P

Patholog} and Mycologj were united and placed uiv i

Mr. Pole Evans. In on with the work on tobai

and cotton, the sell tioi ind sale of reliable -< ed to

has been continued and h is done much to prevent di

1 1 it*ii t in germination, and to promote uniformity of crop and
trueness to type. With special reference to cotton the view
is held that the establishment of this industry will

constitute a safeguard against the collapse or partial

collapse ut the tobacco industry which, from the report under

review, appears to be in some danger. Whether this be so or

not, it is certain that the .seed derived from cotton would
afford valuable nitrogenous f 1 for cattle, which is greatly
needed in a county where livestock constitutes the

principal industry.

The information relating to horticulture concerns citrus

cultivation, especially oranges and pine-apple growing, and
the production of apples. The oranges exported from the

Union in 1913 were valued at £11,530 compared with

£6,345 in 1912; and the export of pine-apples in 1 '.) 1 ."> was
valued at £1,687 compared with £1,244 in 1912.

The remainder of the report of the Secretary of

Agriculture reviews the work of the Division "I Entomology,
Chemistry, Publications, Dry farming, Division of Fencing,
etc. In connexion with the last named division, a new

Fencing Act render- it obligatory for adjoining owners to

share the cost of boundary fence- In certain districts. It

also gives power to the Minister of Agriculture to compel the

erection of fences for the prevention of the spread of

disease. The law at present gives the Department the right,

to fence on behalf of Owners, but this right is exercised with

reluctance, since it is found that the construction can be

(allied out more cheaply by the farmers themselves, who
have their own labour and means of transport, than by the

Department, which has to make special arrangements.

Readers of this review who require more detailed

information On the matter- here dealt with merely in

outline, should refer to the publication itself in which

will be found, following that of the Secretary, detailed

reports by the heads of the different divisions. Some of

these, for instance, entomology and mycology, have nut been

mentioned in thi.- review, but may receive attention in this

journal in a future issue.

An interesting case ol early maturity, or rather, early

flowering, is referred to in the Journal of ll<>-<<liti/ for July
1915. The Florida velvet bean ha- long been grown in

Georgia usually from Florida seed, since it often tail- to ripen
seed farther north. Several fanners in Georgia, however, have

found an earlier strain in their fields, and this Strain is QO« ex-

tensively grown there. These Georgia 'mutation- ripen two
months earlier than the Florida and are as earl\ as the Yoko-

hama beans. From crosses between the Yokohama and the

Florida, it i- concluded that the Florida has a factor for late

flowering, II, which the Yokohama do.- not possess. Hence
it may be supposed that the Georgia.velvet arose from the

Florida velvet by the spontaneous loss of the factor II.



- THE AGRICULTURAL NEWS. July 31, 1915.

EDITORIAL

II i !! On i.K

NOTICES.

Barbados.

Letters and matter for publii ell as all

specimens for naming, should be addressed to the

Commission Imperial Departmenl of Agriculture'
Barb

All ap ns for copies of the Agricultural
News' and other Depart ntal publica mid be

addressed to the Agents, and not to the Department.
The complete list of Vgents, and ili«' subscription

and advertisemeirl rates, will be found on page •'{ of

the cover.

/.in <if ncis Watts, C.M.G., D.Sc

Agrit West hidies F.I.C., !' (
-

SCIKNTIFII STAFF.

Scientific Asbistnni and
Assistant h'oitoi

J&ntomologisi

^Mycologist

\V. II. Dunlop.
H. A. Ballou, M.Sc.
W. Nowell, D.I.C.

i i i . i
'

', i STAFF,

Cluef Clerk

Assistant ( 7. i /.

Junior ( '/ 1 1.

jltsistant Junior Clerk

-Typist

Assistants for 1'tili! irntioi,

\. G. Howell.
VI. B. Connell.
« P. I'm Mil.

P. Taylor.
Mi>s B. Robins

i
\. B. Price, Fell. Journ.Inst.

IL. A. Corbin.

Agricultural linrii
"Vol. XIV. SATURDAY, .H'l.V 31, 1915. Xo. 346.

NOTES AND COMMENTS.

^Contents of Present Issue.

The editorial in ibis number deals with the arl of

nature teaching, and consists o.f a review ofa publication
which contains many suggestive ideas thai should

prove stimulating and usefuljn the Wesl [ndies.

In connexion with the above, attention should be

given i" the review of tropical readers on page 243.

[terns of local agricultural interest will be found on

'24-5.

A suggestive article on the planting of teak on

waste lands appears on page 253.

Inseci Notes and Fungus Notes deal with the

pink bull worm of cotton, and a new form of black rool

ase "ii cacao, respect \\ el) .

West Indies in Canada, 1915.

Tins v(.u's edition of the illustrated handbook hav-

ing the above title basjusl been issued by this Depart-
menl and forwards to Canada for distribution ai the

trial Exhibition which opens at Toronto inwards
the end of August. The figures relating to trade
between the Wesl Indies and < !anada have been brought
up to dateand include •

I statemenl for thi

ending .March 25, 1915. The section di West
Indian products has been i u full) rised, and in this
ami other sectons of the publica ion man) new illus-

ms have been introduced. As in former Mars the
advertisement section ( tinues to bean important

[t is worth noting that since none ofthe colonies
with the exception ofJamaica are exhibiting, the present
publication is prac icall) the onlj West [ndian medium
these colonies have this year, for bringing their wants
before the ( Canadian public.

One oi i he objects of I he handbook is to encoui
the visits oft lanadian tourists and men of business, ft

is hoped that, in spite of the disturbed conditions, next
s ason may see a goodly number of such visitors in

these islands.

Eradication of Weeds.

The Experiment Station Record for Febro
L 915 refers to a paper dealing with observations on
the eradication of weeds by the use of kainit, in which
are described twelve experiments with several kinds of
weeds growing with cereals and treated with varying
amounts of kainit. The author concludes thai kainit,

is a serviceable weed killer when used under certain
favourable conditions. The first requirement is the

application of a sufficient quantity, not less than

1,200 kg. per hectare (1,068 in. per acre), and increasing
with the age of the weed to a probable maximum
application oi •_'.()()() kg. The application must be
made on heavy dew or rain-dampened plants; the best
results follow use on a drj da) Fogg) or misty
weather after the application retards the action of the
kainit and will make the results doubtful. In the

experiments, the action of kainit was
especially

favoured by dry or slightlj frozen ground, which condi-
tions seemed to re.ta.rd the flow of water to the plants
tu relieve the

j
ilasuii ilyl

ic act ii hi . if t In • kainit. The
useoffinely ground kainit evenly distributed greatly
favoured its action. The weeds musl not be old, and
the younger, the better were the results.

All kinds of weeds were not equally acted upon by
the kainit. A heavy application of kainit had an

injurious effect upon the texture of the soil surface

except in tin presence of lime. The potash in the
kainit served for, remaining plants or future crops,
Cereals were onl) temporariTj injured b) the applica-
tions. Barley seems the st easil) affected but soon
recovered even with an applicati f -_\.*><to kg per
hectare.

The author discusses ai some length the action
of the various compounds in killing weeds. Carnallit
was more • ffeel ive t ban s\ Ivanit.
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Extraction of Tannin from Wattle Bark.

Reference isinade in The B ird>of Trade Journal
for June l<>. L915, to the ei

., al Mer< bank.Natal, for di L^ig
m ith the wattle

bark on a new system, in wh
i

i
nts have been

carried out for some time past. Thus new process for

cting tannin from green wattle bark consists in

subjecting the bark to i chanical pressings

by means of heavy bronze rollers, and applying hoi

water and tanned liquor washes tp the pressed bark

between each sel of rollers. Th< extraction is effi

within a period of two minutes, and no darkening
colour is possible as occurs in the process of leaching
in pits.

h might be added i hal . ac :i rding to the report for

1!> 1 4- 'il the Durban Chamber of < !<&mmerce, the Natal

wattle bark trade lias suffered a check b\ reason oi

the war. The exports for i he even months of

1!)14 amounted to 17,663 tons as compared with

39,899 tons in the corresponding period of the previous
i Inn the total amount exported in L914 was onlj

58,132 tons, valued .-it £286,399) as compared with

65,042 tons, valued al £309,268, in 1913. Had condi

tions been iM.nnal.it is stated, the exports for 1914

would ha\ exceeded I hose of 19] :;.

Classification of Sweet Potatoes.

In the Sweet Potato Number of The Philippic

Agricu and Forester, Vol.,'III, No. 6, there is

given in a paper by Apolonis Ramos Manoz on the

identification and tests of varieties of sweet potatoes,

a lv\ devised by Dr. Groth for the classification of

varieties of sweel potato, which should prove "t

considerable value in tin- work ofselecting desirable

varieties for propagation. The system "I' classification

is based on the character ami habit of the

varieties, thai is to say—(a) shape of the leaf, (b) size

of the leaf, (c) length of stem nh colour of stem.

I
. i -!/. .if st> 111. (t I presence i if Mar. (g) colour "I lower

surface ot veins, (h) arrangement of hair on upper
mii tare of leaf, ( i ) outside colour of tubers, (j

) colour of

the Mesh of the tubers, (k) distinctness of w 1 elements

in tubers, and (1) flowering habit. As will he seen on

nr>- to the ll"'s/ 1 iidui it Bulletin, Vol. XII, p. 521,

this classificati liffers somewhat from that adopted by
Mr. \V. Robson, Curator «.t the Botanic Stal ,

Montserrat, in his attempt to classifj the varieties of

sweet potatoes then in cultivation at the Montserrat

Experiment Station. Mr. Robson's system, which was

that originally adopted by R. A. Price, horticulturist of

the Texas Experiment Stati n 1893, divided sweel

potatoes
mi" tlnve groups having (a) split or lobed

foliage, (lii shouldered or slightrj lobed foliagi and

,,-) round or i ntire foliage

The author of the paper under consideration,

whilst adopting Dr. Groth's kej and classification in

pieference to Mr. Robson's, emphasizes the fact that

different varieties of sweet p itato hav dim n at

;abilitv to vield, and have different taste as well

as colour; thai bher< bra early, eai
lj

somew hat

early, late and vorv |al 5: I hat some ire 1

d by drought and some are quite resistant; that

some are suscept iblc to disease md ot hers aln

from disease; and that unless irrigation is feasibL

level ctdture should bi tring dry ^e..s..n-.

and the ridge cultun otherwise.

In reference to 1 Ins last m as to tl

ditions under which level culture or ridgi

should he emploj ed, thi pap dns a su

conclusions arrived al from experiments in ridge and
level cultures, which should receive attention In the

West Indies.

Bullock Creeping Grip Tractor.

This is the name ot' a new small tractor machine,
which it is said more nearly reaches the needsofthe
modern sugar planter than any previously seen. The
Louisiana Planter for June 19, 1915, gives particulars
ot 1 Ins machine and 1 In' results of a demonstration t hat

was made recently at Audubon Parkin combination
with two mould hoard ploughs cutting L2-inch furrows.

These ploughs were of tic sulkj style and were gauged
and guided by one man, while tie tractor was managed
by another man. The demonstration is said to have
been wonderfully successful, and would seem to show

that the inventors have' finally got their tractors down
to a usable size that will quickly lead to their general
use in sugar-cane countries.

A very notable feature of this tractor is said to

1 he short circle in which it cat) turn: it can turn in less

land than is ordinarily required for the four-mule team
and turns more easily than s 1 heavy two-mule teams.

It was demonstrated that the turn could be on a

narrow headland. The creepers are 6 feet in length,
and the turn around completely was made with the

ploughs hitched to the creeper m a circle 8 feet in dia-

meter. Thisseems almost impossible, but these tractors

are so built that their 6-foot wheel base is all in

contact with the ground undei pressure, that portion
between the two axles being forced down to the ground

by a patented spring device so that the who],' wheel

base utilizes everj corrugation ofits wide belt chain.

The motor is so adjusted also, that the wheels on one
side can be turned in one direction, and those on the

otlar side in the reverse direction and the whole
machine move around as though swung on a pivot,

thus succeeding in a way,says the journal, that we have
in ver seen done so successfully before.

The machine, it may he added, weighs 2J short

tons; several of them are alreadj in use on Louisiana

plantations: the builders are making live sizes and
are offering to supply the machines al less prices than

would be the cost of the mules doing the same work.

Those interested are advised to consull the builders

(X. .1. Doud, Southern Distributor, 314 Hennen

Building, New Orleans), as these machines have alreadj
demonstrated their effectiveness and no longer remaiu
an experiment.
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INSECT NOTES.

THE PINK BOLL WORM.
(GELECHIA 5YPIELLA, SAUK DEES. )

In. i recent number of the Agricultural News (page 186

of this volume) attention was directed to the pink '"'II worm
nt cotton as a pest which lias proved to I > most serious

irer n has occurred, and which would in .ill probability

pi
ivi to be equally serious if it should occur in the West

[ndies. Foi the sake of emphasizing the importance of this

insect is a cotton pest, tie present, more extended account

li i- been prepared.

A circular issued by the United States Depart nt of

Agriculture entitled The Pink Boll Worm has recently been

received. This gives a g I account of the insect and of its

origin, f 1 plants, distribution, etc., and since it presents in

convenient form a summary of the essentia] facts, it has been

largely drawn on in the preparation of these notes.

DISTEIBl TI'iV

For several years the pink boll worm has been reported as

i

ing cotton indifferent countries, [n L906,Maxwell Lefroy

published in his Indian Insect Ve>U the distribution of the

pink boll worm as known at that time: it was Inilia. Ceylon,

Burrnah, and the Straits Settlements. Three years later

(1909) Indian Insect Lift bj tlie same author appeared
In this work the pink boll worm was rec rded I i East

Africa in addition to the previous known localities. In the

Circular ol the U. S. Department of Agriculture mentioned

above, the distribution of this insect in 191-1 is given as

follows: 'The pink boll worm was described originally from

Imli i in 1843. Since that time it has I n found more or

less generally widely spread in [ndia, Ceylon, Burnwh,
Straits Settlements, Egypt. British East Africa, German East

\
jreria, Sierra I ie, and the Hawaiian Islands In

! Hawaiian Islands it was undoubtedly introduced in

cotton seed from India. There is also a doubtful record of

the i ui rencc of th< in J ipan

linw THE INSEi r -I'M: '. .>-.

The moth, which is the adult form of the pink boll worm,

is a small fragile insect which cannot il\ far. [f this were

,;, nly way r>i even the ordinary way in which the insect

, i from place I i place, it would be able to disperse only

lowly. It is, however, in the immature tage that the

spread of the pink boll worm ean bo accomplished. The

larvae live inside the cotton seed in the growing bolls, in seed

in old dried bolls, and in ei d in bulk shippi d for planting or

, iction. It will be seen t this that the shipment of

I is the means by which the pink In. II worm is

introduced into one country from another, and when it is

known that the records shon that in Egypt, in one in tarn e it

least, i pink boll worm (the caterpillar or worm it eli

lived foi seven months, it will he seen how great thedangeris.

The pink In. 11 worm may also be transported in baled

cotton. Cotl into the ginned lint either by the

seed passing around the end ol the rollers in the gin, oi

:. the roller and the knife; and in one
instance at least a living pink boll worm has been found in

otton seed insidi the bale of cotton when this has reached
its destination al h factory where the cotton was to 1"'

spun.

in i: HISTORY.

The 2
; of the pink boll worm, which

hatch in about i deposited singly on various parts
of the cotton plant. The larvae, which are very small when
first hatched, feed i liort time mi the leaf surface, but

soon penetrate to the interior of the cotton Lolls.

The larval stage lasts about twenty days, at the end
of which time the full-grown worm is about i-inch long,
and somewhat pinkish in colour. It is in the larval stage
that the insect injures the cotton by feeding upon the seeds.

The pupa is often formed inside the hull Or shell of the seed

from which the larva, has eaten out all the interior,

The pupa stage lasts about fourteen days,after which
the insect becomes a moth. The moth of the pink boll

worm is about
\
inch in expanse, the colour being of

a general greyish, lu-own with darker blotches. In this

stage the insect lives ten day- or longer, probably longer as

a rule. Egg-laying begins about thn r four days after

the moth emergi
The figures representing the length ol tin several stage

are then, as follows: —
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In iddition to this, there is tin loss due to the injury

in those bolls which persist and
pi

n ri tin' plant.
In these

only on'' locule may be infesteil riu fibre and seed in this

locule are almos t certa spoiled,

the whole boll so th in the uninfected locule

is of inferior quality, Staining of I he fib

the attacks of thi

It would i thai th'' pink boll worm has been intro

duccd tnt ni\ new localities with, or in, cotton seed for

planting. Examples of this are probably to be found in the

Hawaiian Islands, in Egypt, and eeral colonies in

Africa where ii is non well established. Ii has no

been introduced into the United States, but in 1912 a ship-

ment of 500 I' 1

, of Egyptian cotton seed got as Fai a

Arizona, where it was discovered i > be infested bj pink
boll worm, ami the whole shipment wis destroyed bj fire

Since then on several occasions the pink boll worm lias

intercepted in shipments ol i eed in the United States.

i
in July I. 1913, the I

• dei il j'U.S
i Horticultural

Board promulgated a quarantine ag-» in i itton eed from all

foreign countries, with tl bjeel of preventing the invas

nf the pink boll worm. Since this quarantine has 1

effect, several shipments of cotton seed h ive I" en tnti rcepted.

All were found to lie infested by the pink boll worm; one

shipment which was i" i"' forwarded to Arizona, showed an

infestation of 20 per cent.

•In th;< connexion it may be stated that there is no

longer any need for importing cotton seed from Egypt, since

there is an ample supply ol well elected and limatized

seed available in Arizona.'

The quotation cited above refers I i cotton seed imported
for planting, in connexion with the attempts that are being

made to establish the cultivation of long staple cotton. It

is most important to note, thai all shipments of seed inter-

cepted were infested with the pink boll worm.

Each cotton-growing island in the West Indies at

present has a well developed strain of fine cotton, and on this

account importation of seed for planting is unnecessary.

If, for anv reason, the crop of one island should fail to pro-

duce a sufficient amount of good s I for the nsxl season's

planting, it can be obtained from another island where the

conditions arc similar, the cotton from which would require

but little acclimatizing. Cottonseed is imported to some

extent into al leasl one island (Barbados) for oil extraction,

and this would constitute a menace to the cotton-growing

industry oi thai and all other islands of the Lesser Antilles,

it seed should be imported from any country where the

pinK boll worm exists.

In determining what precauti old be idopl id in the

West Indies against the introduction of the pink boll worm,

the following should be considered:

(a)
The pink boll worm would undoubtedlj prove as

destructive in the West [ndies to the cotton industry as any

pest has ever been to cotton in any country, which i- equal to

Baying that the pink boll worm would most likely put an

end to the cotton industry in any West Indian colony win-re

it becomes established.

(In \i the presenl time the West [ndies, the United

States, Central and South America are among the few cotton

growing localities where the pink boll worm is not yel known

tO exist.

(,-! Localities not now knoww to be infested with the

pink boll worm m ty become so at in) time, and cotton

sent out from them may then easily carry the pest.

In these circumstances, it would seem that those islands

in which a cotton-growing industrj exists ought to put a

total prohibition on the imporl iti ill cotton seed, except

when small quantitie red for experimental pla

and such seed should be admitted only if it conies from

ity known or ci rtified to 1"- f from pink boll worm,
and :ondition that tin seed passes directlj

custody of the Agricultural Officers by whom il bi

i
i

erlj
i reated ami, if m

II. A. I',

INDIAN TOBACCO.
A bulletin just issued by the Agricultural Research

institute, at Pusa, bj Mr. and Mrs. Howard, who have done
much valuable econom ical worL in [ndia, recalls the

strides that in recent years have been made in the imp
menl of tobacco cultivation in [ndia, particularly in Bihar.

There are none in India now who remember the i

.tin- manufacture of which, apparently, lang
after the Dutch disappeared from [ndia; but if it was made
from the crude Italian tobacco, it could not have bi

delectable weed. There may be some, though, who
the attempt of a Calcutta firm who, al I thirtj yeai igo,

tried to introduce at Pusa the mam f pipe toba o
from indigenous leaf. 'l'le- best that can be said ol the

result is that, as a smoke, it left much to lie desired, and

attempts to popularise it ill Calcutta failed. Since then we
have heard of more than one attempt I" grow and cure

a tobacco in India, both ia Bihar and South India, that

will take the place of the American tobacco that forms

so large a part of the cigarette and pipe tobacco import-
ed into this country. ... In L910 or thereabouts,
several of the tobacco factories came into existence, ami

cigarettes made from Indian tobacco began to find their

\\
1.3

into the market, The best known of these is

the Peninsular Tobacco Co., with factories at Monghyr,
Bangalore, and other places. Having the huge and wi i

Trust, the Imperial Tobacco Co., behind it, the Penii

Tobacco Co. has been able not only to undertake the

manufacture of cigarettes on a gigantic scale, but to

experiment on its own account, and to co-operate with the

Department of Agriculture in trying to secure a tobacco of

fixed and uniform grade suitable for the making ol i e

The Bulletin under notice, and a previous one by
the same authors, are largely an account ol these experiments.
After man\ discouragements and in the midst of many
difficulties of cultivation and curing, it has been possible to

aire what was desired, A type of Indian leaf has

discovered which has the light colour, the fine texture, md
the in SSary elasticity when cut to make good fillings for

cigarettes, and the flavour and aroma are said to be fair.

In making these experiments imported varieties of Ameri :an

lid not, under the altered conditions, reproduce the

qualities desired, and the Indian varieties gave more

promising results.

The main reason for this was that the American varieties

were nol quick growers, an imperative necessity in Bihar,
the tobacco must be planted and cut in a few months

towards the end of the yen. In securing a tobacco of suffi-

ciently high grade for the manufacture of cigarettes, i

mt saying that promising results have 1 n secured in

the improvement of other varieties of tobacco, which was
a consummation much to be desired, because we are rem
that from an economic poinl of vien there are obvious draw-

backs to the production of a high grade cigarette to

only. The only customer in Bihar for this tobacco is the

Peninsular Tobacco Co.. as the local dealers do not l

this product. (Jtitnihil :>til<< Royal Society ol Arts, June

11, 1915.)
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GLEANINGS.

TheSl Lucia Gazetu for Julj •">. 1915, publishes the

llfor an Ordinance ;istration, encourage-
ment and a Itural Credit Soi iel ies in I hal

Colony under the Raiffeisen system.

According to the Mirror of Trinidad (June 28, 1915),

very <lr\ weather has been experienced in Tobago n

in man] places young corn cultivations h ive been . lot i
. .\ i <1.

era saj thai unless rain comes quickly, their crops will

be completely ruini

Interesting observations appear in Modern Cuba for

May, concerning tropica] fruits in Florida. Speaking of

avoi "I"
pears,

it is mentioned that the Trapp variety is still

the only one thai is planted to any extent. The thick skinned

Guatemalan type is grown to a limited extent for the late

market. Mangoes are undergoing investigation. It now

appears that many of the best varieties of this fruit bear only
male or staminate flowers.

Information has been received from the acting Commis-
sioner of the Vii a fsl inds to th I hal the onion

industry in Tortola is progressing favourably. To the

variou dui mg I nths of I h

were shipped weigliing 2,399 Dt).,
and providing

a pic lit aft
irly £15. Although it i- realized

thai this is only a small beginning, it i
' that with

the proper neni the industry is eiving,

;ei production may be effected nexi season. It should

be added thai this industry has been brou ire tie

peasantry, who have realized its possibilities.

Mention is madi in the lasl two issues of Trop
of the new tzi] by Mr. Woodroffe, entitled, The

r Industry of the Amazon and Eow It- Supremacy can

Vlaintained. We understand the 1 k touches on
is other than rubbei oi considerable interest to the

West Indies. The ' k \\ ill o 100 demi octai

pages, with some sixty more for introduction, synopsis, index,

etc., making about ; in all, as it will be illustrated by

fort] eight plates on art paper. It will be printed on g
I

qualitj papei and published by Tropical Lift at 21s. uet.

In the Barbados Official Ga etti for July 8 instant,

there is published a Regulation made by the General Board

of Health under the provisions of the Public Health Act,
L 908-9, prohibiting the landing in that Colony of horses,

mules, or asses arriving from the island of Barbuda unless

accompanied by a certificate signed by the person in charge oi

that island that such animals had not for three months

previous to embarkation been within an area infected with

Epizootic Lymphangitis, and that the fodder put on board

with such animals had been taken from an area free from

that disease.

The following figures quoted by Mr. G. W. freeman,
Assistant Director of Agriculture, at a recent meeting of

the Board of Agriculture, Trinidad, give the result of recent

developments of the tobacco industry in Tobago: In 1912-13

the weight of leaf tobacco wis 1,842 Ik, valued at £92 2s.;

;,, 1913-14 it ».i- 20,303 ft., valued at £1,263; and last

year 52,183 B>., valued it £3,262. Tobacco planting is said

to be very popular among the proprietors in Tobago.

A note in the London Chamber ot Commerce .Journal

for June 1915, deals with ipecacuanha from Brazil. In the

year 1910, I2,368Ib. was exported which gradually rose to

75,07 8tt>. in 1914. This plant, which is well known in the

West [ndies contains in its root a valuable drug which has

Beveral uses in medicine. Ipecacuanha is a constituent of

Mine oi ipecacuanl i and of Dover's powder, and is now
i in forms nt dysentery.

Aci ording to thi Plant hanges are

in contemplation as regards the extension oi the United

re' Association of Southern India. It is pi

to establish new rul I i off i tatioi md to

employ ili' It is unlikelj . hi >v

thai thi « ill be availabl cisting

disturbed condil Ifait tcl

The -
1

ontains

im int' i
't|i hi

The Trinidad Mirror of June 1 2 last, records the fact

that at the monthly meeting of the Agricultural Society held

on the 11th, it was reported by the Secretary that the

following Resolution approving of the holding of an Annual
show in I'ort-of Spain had been passed by a joint Committee
of the Board of Agriculture and the Agricultural Society:
'That in the opinion of this joint Committee it is

desirable that an Annual Show be held in Port-of-Spain

provided thai grants in aid to the extent of 1,000 dollars can

be obtained over and above the contribution of the

Agricultural Society, estimated at 500 dollars.'

I luring the la.-t two year-, says the Louisiana Planter
for June 26, the production of sugar in the Argentine has

greath exceeded the isumption, and were it not for the

great demand of Greal Britain for sugar, the stocks of that

article in the Argentirie Republic would have assumed rather

tomfortable dimensions. The 1913 crop of 227,000 tons

left the stocli oi 95,
i ton- at the beginning of the new one

in. bine 1914. Thi- was also very large, producing no less

than 273,000 ton-. Apart from the quantitie
ahead\ sold to ] ii m, a further quantitj oi

100,000 t"n- »ill be
disposable withoul in the least h,

ing with the wants ol try. A- however the ••

far inferior to the inland [nice in the Argentine,
tit- will no( be large on these international I

tions.
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TEAK ON WASTE LAND.
The subject-matter of the / Agrit id

twist 'n)>/ Forestt r 1&15, is compo i d

oi i omprehensive report l>\ I »r. E. B <

lopelaud,
Deanofthe Philippine Collegi Lgriculfcure, on his

visit to Java undertaken to furnish a basis for

conclusions as to the desirable procedure in regard to

,-i number of economic and agricultural matters in the

Philippines. In more ways thai < it is a verj

important report and will doubl less reci ivi

widespread attention in th<
ropics. r>.ing of

a considerable length, and dealing with a diversity of

subjects in a i 'e or less detailed manner, a gem
review in this journal would is believed, serve

as useful a purpose as a treatment of so oi its

subjects individually. The following extracl shows
what [)r. Copeland says as regards teak, the cultivation

of which is not without interest or possibilities in the

West [ndies. Teak grows well on high mountain
landsand is a most valuable v I forlbuilding purposes,
as it is perfectly resistant to termites and other pests.
The growth of this tree has been very satisfactory in

many of the Wesl Indian islands, and several large

specimens can be seen in the Botanic Gardens,
Dominica, St. Vincent, Trinidad and Jamaica, as well

as in private gardens and similar situations in other

colonies. I >r. <

iopeland says:

While .lava is ;i conspicuously irn iilutainoiis island, thr

mountains are isolated from one another, ami there is no great

plateau area above the limits of cultivation. The result is

that the natural forest of Ja\ dpies an altogether

ignificant area, and th i\ the products di the natural forest 3

arc of practically no economic important whatever. Of the

family Dipterocarpaceae, for instance, which compose the

great Imlk of the commercial 1 if the Philippines

Agricultural News, Vol. XIV, N~". 345, p. 233] I did

not see one tree in Java 1 tcept those in the Botanic Gardens
at Buitenzorg. The large im e oi the Forest Service is

derived then almost altogether from forests which arc not

merely under control, but are 1 1 d^of trees planted 1 >\-

haml. and afterwards attended to with a care which is

unfortunate!} often wanting in orchards and coco-nut grove
in the Philippines. The crop is always teak. The teak

ts of Java occupy approximately 7<Ht,0<H> hectares. The

country where teak is planted o'riginallj contained teak ami
a mixture of other trees in a state of nature, and as it has

been lumbered off, teak, inpurestand, bas been systematically

planted in its place. There was 1 Mmc when these teak

plantations were seriously damaged bj fire. The cultural

system oi Java does not permit damage of this kind to

continue indefinitely, and after various attempts to handle

the fire problem in other ways, recourse was had to planting,
with the teak, trees which would 1 p the ground in such

condition that the spread of fire should be impossible. For
this purpose, it was natural that leguminous plants should be

chosen in order that the ground could be enriched at

the same time that it is protected The first choice for

this work was formerly given to a species of [ndigofera.
About six years ago, Leuca >. the [pil-ipil of

the Philippines, was tested extensively for this purpose, and

proved so superior to any other plai t,< tcept on very low

lying ground where [ndigofera thrives better, the use of

Leucaena glauca is icon universal in the teak forests. It is

interesting to note that the procedure adopted on this very
extensive scale in Java is the same which has been demon-

d by the i

|

1 iartment of this •

whicli we working here. The
' ire plat 1 ne time on

' made clean enough for anj agric Itural crop.
Both are rapid grou ti,,.

omi I

ji nm wl

and is planted thicl 1

pletely and mike the gi iwth ol gt iss or wi eds imp
' <rass is praetic dlj unknown now in the Javan b
and with its elimination, all danger from fire in

plantings has disappear! I In

reaches a height of 10 metres in two years. The Leucaena
is pollarded when it reai fies •< diami 1 tl I ntim
;u 'd the stems and foliag t down are permitted to

upon the ground. It -row.- again from the stumps, and in

this way continue- to shell, , t|,,. ground I", ah
is nut planted in the very wet v md in

the drier region which is devoted to it, it would 1

the drier seasons, itself shade the ground complete!
tn eliminate the

possibility of the 11 the

ground is thickly covered with its dry le

HEDGES.
In the Agricultural News for March 13, 1915,

there appeared a leading article dealing with l,

importance of enclosures from various aspects. Part id'

this article was assigned to a brief account of tin;

different West Indian
plaints suitable fur hedges but

im definite data were presented. In the following
note, which concerns observations made in Montserral
in 1904, will be found some useful facts which should
be compared with more recent information obtainable

locally in 1 be different islands:

Rows of the following plants were grown to test their

suitability for hedges, and also to compare the rate and

habits "f growth of each:

Cushaw (A cacia tortuosa), raised fn m seed 1903; height,
1.1 feet; dense growth.

Logwood (Haeniaioxylon cami raised from

seed 1902; height. 5 feel.'

Wild coffee (Clei idendron acuUatum), raised from

cuttings 1903; height, 2| led.

Myrtle lime (Triphasia trifoliata), raised from seed

L903; height. \ ', feet.

Bread-and-cheese (Pithecolobium unguis rut, 1. raised From

seed 1902. Has been cul back several times. Now a dense

hedge, '_' feet high.

It is probable that the cushaw and logwood will be

found to In. the best plants for the purpose oi hedg
Seeds can readily lie obtained from the wild plants in May.
As both plants are rapid growers it is better to sow th,

in the positi 'equired than to transplant.
The cost of establishing hedges with these plants must

vaiy with the nature of the land. Approximately thi

per mile will lie as follows: -

£

I ', , Heeling seed

Breaking up I md
Sow ing seed

Two weedings

d.

11

10 (I

.3 h

Total Li

Tl ost of trimming and supplying would lie about

lis. per mile per annum. A double row, with interspace of

1 foot, should lie sown.
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FUNGUS NOTES.

A NEW FORM OF BLACK ROOT DISEASE
ON CACAO

i

- taken from a report made by
Mr. Win. Nowell, Mycologist to the Imperial Departmet

Agriculture, on fui Lcao in Grenada. After

a discussion of the familial' type of black root disease,
• 1 in wet districts in Grenada, as in St. Lucia and

I tominic i chi reporl cont inues under I tie heading The
Lowland Form, as follows:

The cases oi i
i lisease seen during this visit on

thr lowland estates pi
I some constant features oi

difference in their syiupt from the disease already

This might have been put down to the effects of drier

conditions had not the finding in connexion with the disease

on two widely separated estate bi the perithecia of a distinct

species of Rosellinia led to the conclusion that we shall have

to recognize the existence of a separate, though close allied,

disease.

On one of the estates earliest visited I was shown
a group of dead and dying fives, which though ascribed by
our conductor to beetle injury, had the general appearance of

the effects of root disease. I had the collars and surface

roots of several trees cleared but found no sign of llosellinia

mycelium. The regular occurrence of new suckers on the

failing trees also presented a feature which 1 had been

accustomed to regard as absent from cases of root disease.

Time did not permit of tin- clearing of the lower roots. On
the next estate an area to which attention was called as

an example of the effects of thrips presented the same

symptoms: trees slowly failing, putting out suckers low

down on the trunk, and ultimately dying.

Again no symptoms were visible on the collar or the

upper root- but the general appearance of the group of tree-

was so typical of a root disease area that I arranged for

a tree to be dug out. On the lower roots of this was

present a white mycelium closely resembling that of the

upland Rosellinia, but more scantily developed. The trouble

in this instance appeared to have had its origin in infec

tion from stumps of teiidre acailloua (Piptodt nia peregrina)
two tree- of which had beei i at down a few years before.

The same type of disease was afterwards met with on

ral i the mpt >nis wi re as described above, and

the presence of the chat mycelium was verified in

most cases. The disease works in essentially the same way
as ti' upland form already described, and ultimatelj

produce dead and dying trei

It appears however to lie sl< iwer in its action, and the failure

it the trees is much more lingering. With one exception,
-which may very well have been at isolated case ol the up]

myi
<

1
1 it Li oi that disea

was not i ' ai on the lowland estates. <tn two dead ca

stump-, one in the midsl of a ol dead and .lying ti

tl thei whi i, tree ha out, the perithi

tdy mentioned were found, as with white

mycelium such as was found on the dyn

The conidial fructifications found with th perithecia were

old, but could In- made out to hi- me typ
in other

1

1
i Rosellinia. The i

I form a layer
on the surface oi tl looking like very fine shot dusted

thickly upon it.

TBI \ L'MEN I .

Tin- treatment of this disease should follow upon exactly
the same lines as that of the upland form: isolation oi infected

i

complete dest ruction of infested 1
1

Diagnosis is much more difficult, and the planter may have t<

proceed largely upon suspic Winn one or two dead or

dying tn
I

i been dugout from a -it nation and the

of the fungus verified, other cases occurring in

similar circum with re certainty.
The slower rate ot attai more chance of stopping the

spread of the disease It may even be more feasible to cure

infected trees than is the case with the upland disease, and

planter claimed to have effected cures with lime or

copperas. No tree which has not been isolated should howevei
be allowed to remain in the hop.- of a cure, and no treatm i

I

should !»' attempted of trees which are far gone. The
ill eased roots which can be got at should be removed, lime

forked into the soil, and the leal hi il the tree should 1m

reduced to make up for the loss or failure of roots.

FIXATION OF ATMOSPHERIC NITROGEN
ON A COMMERCIAL SCALE.

Besides constituting an important landmark in the devel

opment of agricultural science, the fixation of atmospheric

nitrogen artificially is a notable matter at the present time,

on account of the fact thai those countries which an- subjected
to a blockade in the present war have hugely to depend
upon this method for obtaining substitutes for nitrate of

soda. The Louisiana Planter for May 29 contains an

instructive article on the subject from the pen of

Dr. H. C. Prinsen Geerligs, and in this the different methods
utilized are described.

The idea of utilizing atmospheric nitrogen originat-

ed with the British chemist, Sir William Cn
and for many years now nitric acid has been made
from nitrogen and oxygen of the atmosphere by forcing
air through a chamber in which a very powerful electric

lamp burns in a magnetic field. It will be unnec-

essary to describe in this article the various reactions

which take place subsequent to the production of calcium

nitrate, a salt which has already obtained considerable

popularity as an artificial fertilizer.

A second method of fixation of atmospheric nitrogen is

the heating of calcium carbide in a current of pure niti

gas. This method gives rise to the well known calcium

cyanamide, which so far ha- not proved very satisfactory as

a manure.

A third and particularly interesting met hod consists in

conducting a current of niti i aluminium carbide,
which has previously been prepared in an electric n

from aluminiun le an,d carbon The react i< m w hich

follow-, turn liuminiuiu into aluminium nitride, while

rent of carbot m xide escapes, which n ed as

fuel, The aluminium nitride in its turn is transformed into

aluminium oxide and ammonia, of which the former may be

used as a ran material for the manufacture of mi

aluminium, while the latter is the nitrogenous material

ed.
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A new method, which is i I on quite another

iple,
is the direi t coi •

I hj drogen
under pressure a what elevated ire in the

i c btalj I ic agent . 1 lurable circumstances

a mixture of both gases combim i tysmall percentage,
while the reaction does nol go 1

will cease a equilibrium is atta

The mixture is sufficiently i led to enable the ammonia

tapped iff in liquid form, and then the remaining
mixture is

Some general considei iti< subject of nitrogen
en by I >r. <

Jeerligs in I lie journal above quo ed

II is pointed out that the sou rgi ised to bring
the desired combination is principalis wa

w hich i
I well as cin V I hi pi

i enl I ime,

r, only ab ijjrogenous substanci

used in the world s^re obtained syn Pertinent to

the subject of this article is the [ready referred to in

this journal, that the German Fermi i [ndustry [nstitute

has found a means of coi i igen of ammonia

into albuminoids by meai peast in a liquid

containing mmonium sulpl md itber salts. By

forcing air through the liquid, the yeasl is induced to grow

very vigorously, and to form alarge im ml of organic matter.

The dr) substance formed is equal gh1 oi the sugar

employ tbout 10 per cent, oi the dry substance for d

thus, consists of albumen. These remarks indicate that in

the near future it will be possible to obtain plant food and

plant material itself of a nitrogenous kind on an unlimited

irtificially. The establishment of an industry capable
of gaining such achievements would constitute an enormously
valuable asset to any country depending on outside sources

fi i it- f 1 supply.

Jamaica Agricultural Society.—At the monthly

meeting of the Board of Management of the Jamaica

Agricultural Society held on Maj 20, L9*lo, some interesting
matters were discussed, and a report has been published in

the Journal of the Society for June 1915. Concerning the

subject of bananas, a table of analyses of banana meal made
at the Imperial Institute is reproduced, which shows that

while this material should prove useful locally as a supple-

mentary food, it will not compare in nutritive value with

either wheat flour Or maize meal. Am ther reference to bananas

is that which refers to an attempt made by the Society to

persuade the authorities at home to utilize banana figs as

food for the troops. These overtures appear to have been

unsuccessful, though it is underst I that a considerable

quantity of banana lips has been enl to Great Britain a

a war gift.

A fairly lengthy discussion took place at this meeting
on the subjeel oi Indian corn. Several of the branch societies

have senl in resolutions urging that the Government should

give preference to locally grown com. The Government,

though pi- i ite in the endeavour to substitute

i l for the imported at present used at the various

institutions, point out that in the past it has been difficult, if

not impossible, to get properlj dried native corn of s I

quality that will keep. Corn weighing, say, 64 to 66 lb. to

tshel, which was often supplied, would not keep; the

grain should be dried and sold at m I more than 60 lb. to the

I. The Society suggests tha a ceatral depot should be

established to which the corn -

ent, dried, and sold

in large quantities to the consumer. It appears that the

merchants in Kingston under these conditions are also
•
willing t d the lo : d industry.

LIVE STOCK NOTES.

PIG FEED'ING.

The following note taken from the Agricultural
Gazette of New'South Wa & Is with the subject -I

pig feeding in em m ing of

tderation m the West [ndies. it will be notic I

thai the writer refers to certain ti mperate food crops
like rape and mangel vvurzels; for these can be
substituted in the Wi I [ndies crops like Guinea corn
and sw eel potatoes.

The nietle-. I ei ill think is the bi

erect pig proof fences, enclosing about I or 5 acres each, plant
with maize in the spring, and turn in the pics of all stages of

growth. It will be found that not a grain "ill
i

te,
but care must be taken to allow the . water.
A Her they ha\e finished the paddock, turn th m into another,
ami plough the finished paddoci md sow rape, field peas,
vetches or mangel wurzels. Rape is one of the m
valuable fodders for running pigs on; it is fit to feed off in

about six weeks from sowing, and will last right through the
winter if the land is well drained. Pigs of all ace- thrive

well on rape. Field peas and vetches are also crops on
which pigs make rapid growth. All these are good for sows
that an- rearing litters. After the pigs are large enough to

fatten, shut them up and top off with maize, milk, el .

I find that pigs fatten very quickly on maize after running on

rape and other succulent crops. Moreover, this method cleans

the laud ami puts it in good order for ploughing next spring.
1 have pulled very heavy crops of maize off land so treated
ami attribute the result to the fertilizing qualities of the
manure . . . While on the subject of food, the importance
of the mangel wurzel should be mentioned. Pigs are very
fond of them, and thrive very quickly on them. The seeds

are very shy to germinate, but they sometimes grow to

a weight of 30 to 40 ft>. each, and they are excellent keepers
in the store and the ground. Lucerne is one of the besi

foods for pigs; in fact, it is almost indispensable on a well-

regulated pig farm. It is an excellent diet at all stages of

a pig's growth, and sows with litters, mother them well when
fed on lucerne. In fattening with maize greater progress is

made when lucerne or alfalfa is added to their diet Arrowroot
and sugar-cane are also excellent food, but take two long to

mature. It is desirable to find faster maturing crops, and
I think we have them in imphi, rape, ,, eld peas,
mangels, and lucerne.

The most prized breeds of pigs are the Berkshire and the
Poland China, and they cross with satisfactory results with

any other breed. The larger breeds of pigs, such as th

Taniworth and British Black; make i

-apid growth without

putting on the required amount oi fat,andcon equentl] bei

too weighty for first-class baconers. Hut when crossed with
a fat producing pig like the Poland China, they cannot

surpassed. The Poland China is looked upon in America
a lard-producing pig, and I find that of all the breeds o|

pigs land 1 have had to do with them all) this breed will

fatten when others will only keep in good condition.
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MARKET REPORTS.

London.- The West India Committee Circular,

June 15, 1915.

Arrows I

Bai. m -
2/2| ck, 1/11 perl)

Hi B8WA No quotations.
< 10 Trinidad, 72 6 to 77 per cwt. ; Grenada, 7"

77 : Jamaica, no quotations.
Coffee—Jamaica, 19s. to 50s.

Copra—West Indian, £22 pei ton.

Cotton—Fully Fine no quotations; Floridas, no quota
tions; West Indian Sea Island, lorf. to 16|rf.

I- i 1 1 No quotations.
Pdstk No quotations.
Ginger .1 mm, i., :. 55 to 70 -.

Isinglass- No quota! ions.

Hone's No quotations
Lime Juice—Raw, :; :i to :'• 9; concentrated, ii" quotations;

Otto of iimes (hand pressed), no quotations.
Lo< « "i.i. X,. quota! ions

Mace 9d. to 2 ll«.

Ni i -ii ..- -i{ii. i<. 5jrf.
Pimento—1$./. t.. 2

,',.,•'.

I.'
1 bbeb—Para, tine hard, '-'/7: line soft, 2/2; Castilloa, I 7.

Rum —Jamaica, '' 6.

New York.— Messrs. Gillespie Bros., .v- Co., .Inly 8,

1915.

Cacao—Caracas, L5c. to 15jc. ; Grenada, 15c. to 15Jc;
Trinidad, lata. t.> 18c.; Jamaica, 12ic. to 13c.

Coco-nuts—Jamaica and Trinidad selects, $20
-00 to

$27-00; culls, $16-00 to $1700.
Cokfke— Jamaica, 7fc. t.. I le. per lb.

Ginger—12'c. to 16c. per ft.

Goat Skins—Jamaica, 43c; Antigua and Barbados, 40c. to

43c.; St. Thomas and St. Kitts, 38c. t.. 40c. per lb.

Grape Fruit—ramaica, $2-00 to $2-50.
Limes. $3'00 to $4 -00.

Mace 47c. to 51c. per ft>.

Nutmegs 1 1c. to llic.

<ik\n.;es Jamaica, $2-00 to *l"l'...

Pimento—3ic. per tt .

lr—Centrifugals, 96°, 4'95c; Muscovados, 89°, 4 -

30c;
Molasses, 89 . 4'17c, ail duty paid.

Trinidad.— Messrs. Gordon, Grant & Co., July 12,

1915.

Cacv.. Venezuelan, 81550 to $1625; Trinidad, $16-60
t.. 17 00.

Co... mi (Iii. *:'„•. |„. r I,,, ,,iiai .gallon.

Coffee—Venezuelan, 12c. t<> L3c. per lb.

Copra $3-75 per LOO I

1

Dhai N. i quota! ions.

noNa $1-20 to $2-25 per LOO lb.

Peas, Sci.it $12-00 per ba

Potatoes English $2-00 to $2-25 pei LOO ft

Rice Yellow, $6-00 to $6-25; White, $5-60 to $5-75
per bag.

Sugir—American crushed, n •

quotations.

Barbados. Messrs. T S. Garraway & Co ly 26,

1915.

Arrov i 84-00 to >i : n

Cai w si 1-00 to Si4 5i I It..

Coo ruTs §10-00.
II w $1-90 per LOO n
Mam res Nitrate of soda, no quotations; Cacao manure,

$50'00; Sulphate of ammonia $85 "00 per ton.

M..i lssi - No quotations.
i Inions $3 "o to $4 25 pei L!

Peas. Split no quotations; Canada, $5*40.

Potato) - Nova Scotia, $3-25 per L60 Lb.

Rice—Ballam, $6-00 to $6 L0 pei L901b.; Patna, no quota-
tions; 1! ii jo. ,n, ii. ,

quota! ions.

Ai granulated, no qui ital

British Guiana.—Messrs. Wibting a Richteb, June

26, L915; Messrs. Sandbach, Parker & Co.,

July 9, L915.

ARTICLES
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST [NDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. No. 1. Out o Nos. 2, 3, md I. i iginal papet price 1*. each Posl free, Is. 2d.;

Volumes [I, III, IV, V, VI, VII, VIII, IX, X, XI, XII and XIII: Price 2s. each; Post free 2s, 8rf., whi plete.

III. 2. IV. 3; mil \'. 2 and 3 1 print I

Volume \IV. \ns. ]._'. :! ,ii,,l 1. X". I Containing Papers on: The Pi I
1 1. ind Bacon; \ new

[ndustry for the Wpst Indies, by Dr Francis Watts, C.M.G.; '

Growing, by John W. McOonnel; Bordeaux Mixture; Some Sugar !' . by
Dr. Francis Wati G.M.G.; Sugai [ndustry in Cuba, by Noel Deerr; Report on Land Settlement

Scheme in S I Memorandum on the Geology of the Ground Waters of Antigua, by T. Wayland

Vaughan; The Gt rid Waters of Antigua, by Dr. II. A. I
i and Cotton Leal Diseases, by

W. Nowell, D.I.C.

PAMPHLET SERIES.
The Pamphlets are wril i simple and popular manner and the informati tontained in them is especially

adapted to West [ndian conditions. They contain, amongst other iiibjects, summarie ol i 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

presi
: -"Mnt\ five. Those mentioned in the following list are -till available; the rest are out "I print.

Si g \i; Imu STRY.

In- and i ili, i
i lanes at Barbadi is

in 1900, No. ::, price 2d.; in 1901, No. 13; in 1902.

No. L9; in L903, No. 26; in 1904. No. 32; price Id. each.

Seedling Canes ami Mammal Experiments at Barbados,
in 1903-5, No. 40; in 1904-6, No. »4; 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. L2; in 1901-2, No. 20; in 1902-3, No. '-'7:

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

L905-6, No. 46; in 1906-7, No. 50; in 1907-8, No. 56;

price Id. each, in L908-9, No. 63; in L909 LO, No. <>7;

, . ,

;

,

Mammal Experiments with Sugar-cane in the Leeward Islands,

in 1902-3, No. 30; in 1903-4, X". 36; in 1904-5, No. 4l';

in 1905-6, No. 47; in 1906-7, No. :.l: in 1907-8, No. 57;
in 1908 9, No. 64; in 1909-10, No. 68; price id. each.

Sugar-cane Experiments in the Leeward Islands,

in 1910-11; in 1911-12; in 1912-13, price Is. each.

« ilAli: \l

(7) md (22) Seal [i f the Lesser bitilles, Part 1, price
4,/.; Part II., price Id.

(43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

tions. Price 'lil.

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

(65) Hints for School Gardens, Fourth Edition.

(71) Insect Pests of the Lesser Antilles. Price Is. 3d.

(72) Lime Cultivation in the West fndies. Price 9d.

(73) Root Borers and other Grubs in West Indian Soils.

Price 6d

(74) Cotton Cultivation in the West Indies. Pri«e 9d.

(75) Insect Pests .if Sugarcane in Antigua and St. Kitts.

Price, (id.

(76) Indian ("urn. Price 4</.

(77) Erysipelas and Hoose, Price 2d.

(78)
< >nion Cultivation. Price 3d.

The above will be supplied post free for an additional charge of
Jrf.

for the pamphlets marked 2d.: \d. for those

I id. and for Nos 73 and 75; \\.l. for Nos, 10, 4-4, 49,59/62,63, 67 and 71. Postage for No. 71, id.
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COTTON CULTIVATION IN THE
WEST INDIES.
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JL ;i simple but comprehensive ai nl of all matters pertaining to tbc successful production ol Si -a Island cotton in the

Wes1 [ndian islands. The publication constitutes an entirely new and up to date edition of thi A B C of Cotton ( lultivation

publish i the Dep rtm i1 n the earl; tage of the industry, and embraces all the new developments thai have since

m f practical experiem e and experiment.

fATl says: 'This compn I oi Sea Island cotton in the West Indies .... forms a very trust-

ii| in the . . . industry. . . the pamphlet is verj well illustrated; ;

il informa-

tion hi ii d the i pilers are to be congratulated on the preparati f so useful .i manual.'

Till'. A/.'M i:i LLETIN observes: 'The information contained in tin 5 evidentlj been selected with great
. and should certainlj he consulti I alone bj West Indian planters but

•;. those interested in the subject in other
:

icing count i

:

> -.

THE FIELD states Vn admiral.!, little 1 klet which might be wiilel, imitated l>i other parts of the tro]
i.'i

:

products.'

Favourable notices have also appeared in the India Hubi Wu (anil /'. / id o)
!••
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The Value of Birds.

AWS for the protection of wild birds during

^certain seasons have been passed 1>\ most

(civilized countries in recenl years, and many
6ftheWes1 Indian Colonies have not been backward

in this respect. Such action has been taken because

it has come to be generally accepted thai birds are

verj indispensable allies to man in his struggle for

pxistenci especially to the agriculturist. It bi tea

necessary therefore to protecl these allies from the

indiscriminate destruction, which since the introduction

nl firearms, has been made easy. There are four

incentives which lead to the slaughtei of wild birds.

First, many species are good for food; secondly, many
species possess plumage which is prized for ornamental

purposes; thirdly, many species have been looked upon,

rightly or wrongly, as vermin to be exterminated it'

possible; and lastly, there is the reckless mischief of the

small boy.

Ii has been recorded from many places, thai the

wholesale destruction of any kind of bird for either of

these four reasons, has led to disastrous results to'the

farmer or planter, on accounl of the increase of pests

which destroy his crops when the number of natural

enemies of these pests has been verj much dimin-

ished. Hence the almost universal approval of laws for

the protection of hinls.

Minis are beneficial to man's interest, not only

when wild, as allies against the insect pests of his

crops, but also as his servants when domesticated, and

as assistants in his pursuit of knowledge, especially

with regard to the laws which govern hereditj and

the transmission of characteristics from parents to

offspring.

It may ho of interest to take some examples of

well-known West [ndian birds, and to point out how

they are of use to th< West, [ndian farmer or planter,

and in fad to the whole community.

It has been argued thai the black bird' of

Barbados, Quiscalusfortirostris, is not wholhj beneficial

to that island, because it has frequently bei observed

as a pest,
in fields of corn, and also destroys a good deal

of fruit, When, however, the greal number of grubs
and other insects which n

chieflj feeds on is

into consideration, it would seem that it would be
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\ . ry l>;ul poli > diminution of ts

numbers.

Another valuable ii found in

most of the smaller West Indian islands in

sp. Ii isknownin Barbadosas 'rain-bird', in Antigua is

'loggerhead', and in the Virgin Islands as 'chichen

There is some groundfor believing thai the species of

the Northern [stands is different tbtheonein Barbados,

being a bolder and somewhal stouter bird. This bird

lives exclusivelj on insects, taking them chiefly on thi

wing all dav long, even up to late dusk. A further

ixample of a useful group of birds are thi wood-

peckers, common in Trinidad and'elsewhere. It may
be noted, however, that in Trinidad birds, as a whole

no! considered to play an impdftanl part in keeping
down insect pi sts.

It is a pity that laws oannoj protect some turds

from other enemies than men. The introduction oi

the East Indian mongoose into many of the Wesl

Indian islands, in order to destroy the rats which

infested the Cane-fields, has led in seme of the smaller

islands to the extermination of some of the most useful

birds.

Tne 'tick-bird' of Jamaica, Crotophaga An', known

in the Leeward and Windward Islands as 'black witch',

is most useful to stock tanners, lis chief food :on-

bs of the t irks which are such.a pest on beasts in

these islands. The mongoose has exterminated it

from Antigua, and nearly done the same in St. Croix",

and subsequently, if not consequently, the plague of

ticks en cattle has immensely increased.

Another case of extermination by the mongoose
is that of the quail, Ortyx virginiamis. This bird,

like most of the grallatores, feeds not only on insects,

but also on small seeds, and is therefore an example of

another wa) in which birds help man's agriculture by

consuming great quantities of seeds of weeds. The

numerous flocks of quail formerly met with in Antigua
and St. Croix are no longer to be seen.

In many of the islands the little ground dove,

Clm in ifpelia pasterina, which performs the same

useful function of eating the seeds of weeds, has had

its numbers much decreased
li)

the mongoose, which

1- able to get at the eggs of this and the two last

mentioned species on accounl oi then- halm oi nesting
•either on or near to the ground.

The domestication of birds is of importance with

regard to their relationships with mankind. The

iarmyard birds, from turkeys to pigeons, are worth

(Fording a nutritious and dainty supply
of flesh food. Eggs, as everyone knows, may be made

the basis of nutritSenl tor human beings -rear

advances have been made ofrecenl years in improving
the fertility of the

egg-laying
bird-servants ,,f men.

Besides this use, a So 4 of fowls or turkeys on an 1 state

helps to keep down insect pests.
It is astonishing how

many insects one of the domestic birds will devour, if

given a five run. in the course of twenty-four hours.

Aquatic domesticated birds, like the duck, are

30 valuable in tropical countries for the manner in

which they help to keep down mosquitoes. When
a duck is dabbling in water no mosquito larva that,

comes within the strainers at the edge of its lull

escapes.

Considering the number of species of birds it is

rather surprising i hat so teu tiavi been domesticated.

Prom time to time there i> an attempt made to add In

this number. Possibly the cultivation of the ostrich, for

the sake of shearing him ofhis ornamental plumes, is the

most conspicuous success in this direction in modern

times. Recently, however, success has attended the rear-

ing of the egret, or white heron, in captivity, for the same

object. Perhaps there is an opening for enterprise in

this direction as bo other birds, now wild in the tropics,

sought for, and too indiscrnninalolv killed for the sake

of their plumage.

.Modern scientific men who are, on Mendelian

lines, trying to solve'the problems of heredity, and the

transmission of characteristics from generation to

generation, find their most useful assistants in the

domestic birds, especially th -dinary farmyard fowl.

Their fertility, and the comparatively short interval

between generations make them easy subjects lor study

on these lines. The future will probably show a still

greater appreciation of the debt mankind owes to our

feathered allies.*

SUGAR INDUSTRY.

BRITISH CANE SUGAR.
[a discussing the sugar situation in this Journal at the

beginning of the present year, a suggestion was put forward

Agricultural. News tor February 13, 1915, p, 50)
that each Department of Agriculture in the big undeveloped
colonial possessions of the jSmpire, should forward to a central

office a report on the prospects before an extension oi cane-

growing in each colony, respectively.
It 1^ now

satisfactory to

ble to state, that during 'lie last -i\ months the Wot India

Committee has taken the matter up with considerable ener(

For further information on West Indian birds see IFest

Indian Bulletin, Vols. HI, IV, and V.
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and that in the last few issues ol West I i

' nnittte

' w ! i

ippeai I iidence relating to 1 lie

subject undi i con I i ition.

ilized that t!
t>ject has been to make

i
- in whether it wi possibl

in thi neai

future for tin- British trop ;i sufficient quantity
jai' to make ' !reat Britain dent of cont ii

supplies. From the information thai has been published m
the 11',,' India (Jonimitti '

,

[• would appear thai

there is more than enough suit

i any large arras mull be planted
it would be

iry to m 'I.'- a rrangemei ird to the supply of

labour, ami, in i i irrigation, drainage,

and the provision ot central I

Referring to thi provinces "I' Nigeria, Mr.

1'. II. Lamb, the Director of Agriculture, expresses the view

that in the evenl ol prefei mtial treatment being given to

en], in;,' ugar, the possibilitii of Nigeria a- a source

of supply are well worth] o careful enquiry, [n speaking of

the condition, mi. I, a which cam ca >wn in the northern

provinces, Mr. Lamb states that is essential bui

should offer little difficulty along the river Hats of tin' Niger
a Benue. Here, it is said, suitable sites for very large

plantation could be found, and in connexion with such situ

ations it should be remembered that water transporl is very

economical, A plentiful supplj of unskilled labour would be

forthcoming ;it about Is. per day.

With reference to the southern provinces of Nigeria,
Mr. W. II. Johnson, Director of Agriculture, states that he

is of opinion that vast areas of land in the vicinity of the

various rivers and creeks in this country are admirably

adapted for sugar growing under irrigation. It is admitted,

however, that some difficulties might be encountered in

regard to labour supply. In this connexion it has to be

further borne in mind that there are difficulties as regards
draft animals in Nigeria owing to the fatal nature of the

known as Trypanosomiasis. Conditions would,

however, appear to be favourable for traction which, on

a large scale, would probably prove far more economical.

Turning to the possibilities of introducing cane culti-

vation into East Africa, a letter appears in the Wttt India

Committee Circular for -Inly 1 •">, 1915, from Mr. H. Powell,
Chief of the Economic Plant Division, in which it is stated

that there are nearly 330,000 acres of land suitable foi

cane cultivation, in that Protectorate. This area would

produce at the lowest estimate 650,000 tons of sugar per
annum, or verj nearly one third of the consumption of the

United Kingdom.

In the reports received from the above mentioned
c ilonies, it maj !» ,,f interest to record that in each case ii is

iii' We i Indian seedling :anes are at present under

trial, and are showing evidence of being suited to local

condition

Previous to the above information concerning Africa, the
1 India Committee had published official reports from

British Guiat i. Mauritius, Fiji, Trinidad and Tobago, and
the Leeward Islands, showing thatnnder favourable conditions

these colonies done could produ « than enough sugar to

meet the requirements of the LTni ed Kingdom, and displace
the German and Austrian ugar, on which consumers in the
I "nited Kingdom were main] the w n\

I
.i mple, it !• est imati d tha '

'

Ii Gui ma could produi e

2,500,000 tons, which is as i
i i imported into the

1
i '-in from Gi ii "id \ ears.

WEST INDIAN SUGAR IN LONDON.
The Product Markets' Review for Julj 10,1915

I

1

i hes the the i

ing statement in connexion
with the prici Wesi Indian sugar in the London
Market:

The supply of We. i Indian Crj tallised continue
o| the deni oal. and vain- tre in so

rather lower. It is difficult to account foi this

as the sugar is the ch >le. It is

cheaper than 'i ellov I md could be sold at tin

price in the shops, but ol lal the distributor has

regarded Demerara i tide of luxury, which should
fetch in consequence a bigher price than White S

This is of course absurd, and without discussing the rel

of White or Brown or bellow Sugar, the ii"', remains
thai this season it is i

I I in the

market than any other kind, that it is pun a lowei

price, that the profit to the retailer, even "lien sold at

a populur figure, is remunerative', and finally, thai the
-

in question is British grown, and should, therefore, come inti

r prominence, now that the United Kingdom ha

look far afield for her supplies ol' Cane Sugar.

The Importance of Phosphorus. —The Ohii

Agricultural Experiment Station das recently issued an

important scientific publication consisting of a review of tic

literature of phosphorus compounds in animal metabolism

Running to nearly Toil pages this lengthy and exhaustivi
memoir presents for the benefil of the research student all

the important facts that are known concerning the part
played by phosphorus in the animal system.

To give the reader an idea of the importance of

phosphorus, the following may be quoted from tin

introduction to the volume;

'Among the several inorganic elements involved in

animal life phosphorus is of especial interest. No other on.

enters into such a diversity of compounds and plays an

important part in so many functions. Structurally, it is.

important as a constituent of every cell nucleus and so of all

cellular structures; it. is also prominent in the skeleton, iit

milk, in sexual elements, glandular tissue, and the nervous

system. Functionally, it is involved in all cell multiplication,
in the activation and control of enzyme actions, in the

maintenance of neutrality in the organism, in the conduct ot

nerve stimuli, and through its relation to osmotic pressure,
surface tension and imbibition of water by colloids, it has
to do with the movement of liquids, with the maintenance ol

proper liquid contents of the tissues, with cell movements, and
with absorption and secretion.

A lengthy bibliography (120 pages), and an exhaustivi
index are appended to the book.

Tin- age of goats according to their teeth is noted on in

tin Experiment Station Record, Vol. XXXII, No. 9. It

appears that the termination of the pen id during which the

incisors an- replaced i- nearly the same in goats as in early

maturing sheep. Tic period between tic- repla ing of the
first ami second incisors in si p i< about two months
shorter than in goats, bul the interval between the

and third pairs is shorter in goats. The temporary molars
I earlier in goats than in sheep, in goal hortei

fori I In' em i

ing of be third, in sheeponh aftei the cutting,
of the latter or at the - lime.
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FRUIT AND FRUIT TREES.

MEASURING THE DEVELOPMENT OF
A COCO-NUT ESTATE.

In bis n v. iii book "ii the < loco nut, n-\ iewed

in this Volui ii page 5, Or. Copeland describes

work thai lms been directed 1>\ him with a view

to determining, 1>\ means 6i measurements, the

rate of development oi anj coco-nut grove.
It "ill

be readily realized thai the successful application of

a scientific method such as this, would be a distincl

advance on the presenl system of reporting, based

on personal opinion, The following is Dr. Copeland's
account of what has been done:—

During the past four years I haw had made by students

in the Philippine College of Agriculture a verj extensive

set of determinations of the rate- ol growth ol coco nut lea^

The total number of determinations of this kind to date is

ween ninety and one hundred thousand. The work is

intended to give each studenl thorough first-hand knowledge
of the rate at which the leaves of the coco-nuts may be

expected to grow, of the influence ol treatment, weathei

conditions, etc., upon the rate of growth, to qualify him to

determine, by measurements of the rate of growth, the con

dition of coco-nut trees, or plantations, and their probable
future production, and to give him such technical expertness
that he ear make these determinations rapidly and accu

rately. The trees at the College ol Agriculture are on land

which is not well adapted to this crop. The soil is shallow

ami heavy, and there is not at all times a proper supply of

ground water. Moreover, the trees were largely infested by
beetles when the land w is purchased, and such trees m

grow as rapidly as healthy ones would grow. Sine- of the

trees were about ready to come intg bearing when the land

was bought, but others were so young that they have not

yet come to maturity. The average of all the determin itions

which have been made hen- would therefo be a fair

figui'- as an indication of what ought to be expected from

coconuts. In one of the groves which is best situated, and

in which thc> sound trees are now in bearing, then' are

groups of trees in which the average growth of the youn
visible leaf is more than I centimetres a day. I believe that

this figure may he taken as what ought to be expected of

any coco-nuts on a tolerably well situated and managed
estate.

Really good conditions oi management will give highei

figures than this. Thus, the nine trees observed by one

student for the week ending November 25, 1911, showed tin-

following growth in millimetres 324,399,390, 127,3

345, 338, 375, 115. Tree No. i. to choose one at random,
showed the following growth at weekly intervals from

August 24, 1911, to Kebruarj 28, 1912 116, 319, 217,

91, 162, l II. 122, 127, 103, 106, 798 (two

ks), 387, 367, 360, 349, 357, 347, 349, 351, 352,

382, 384,

I'
g]

' di ial.lv more slowly than do

adi.i I re is a pi in the ral

growth fr the time thai young trees are first well

in mi qI pi ici i,
at lea I he time

that they c into lull fruit. It is probable thai

average rate in agrove tinues to inci
|

I ihis

time, but on this point there are n i observations. Then
likewise no determinations of the rate ol growth on the

leaves of very old trees, bul there is loubt that such leaves

grow more slowy. Ob "shallow and, therefore, dry soil, the

growi 1 1 is constantly less rapid thm where the soil i- deeper
and moister. We have patches oi trees in which the

average rate of growth is not more than 25 millimetres a day.

Such to i years later than do

tree- 23 metres away on lowei and deeper ground.
There is a natural and verj evident relation between

the rate of growth of the leaves and thi amount of produc-'
t ion of fruit. The rat. iwth ean he determined for

most purposes within a few days so as to gel an iverage foi

grove- of considerable size To gel positive and reliable

information as to the rate of prodm tion requires observations

extending over many months. The easiest way in which one

can secure reliable informatioi as I
• the condition of a grove

is, therefore, by determination of thi trowth. This

can be dom in several differenl ways. The method which

has proved most satisfactory is by drawing marks with

Indian ink across the bases ol the youngest and nexi

youngest leaf, making one mark, half of which is on each

leaf. The difference in height oi the two halves of this

mark, after one day or one week, shows the difference in

rate of growth of the two leaves. A similar mark is placed
on the In f tin- next to the youngest leaf, called No. 2,

and the third youngest, called No. 3. The break in

tin- murk after a day or a week shows the difference

in growth between these two leaves. Similarly the

difference between the growth ol leaf No. 3 and leaf

No. I. of leaf No. 1 and leal No. 5, and of leaf No. •">

and leaf No. 6, is determined. The lowest mark, which

remains unbroken, will be on the two youngest leaves which

have ceased to grow. The sum of the observed breaks in the

marks is the growth of the y mngest leaf for the period in

question.
On active trees at least fout gh always to show

growth. It is common for five leaves to grow, but rare for

six leave- to do SO at the Same time. The yoiiuge-l two

leaves frequently mow at the same rale. Successive older

grow progressively more slowly, so tha< the oldest one

which grows at all grows very -lowly indeed. Growth is

always more rapid during the night than during the day.

The difference between night and da} is much -more marked

in unsuitably dry weather than it is when the trees are well

supplied with watei I hi effect ofdroughl is likewise greater
on young trees than on adult ones, an I the differ

between night and day i.- greater in younger trees when they
are unduly dry than it is in older tree-. Extreme drought

brings a practical cessation of the growth ol young seedlii

Some Experiments in Pine-apple Planting. —
Experiments have i

i d ted at the Philippine College
ol Agriculture with the following objects: (1) to test the

varieties known elsewhere in the islands side by side with the

varieties formerly grown hen-. (2) to compare planting in

furrows and on ridges; t
;; > to test the effect oi irrigation;

i Ii to determine the effect ol certain manure-: (5) to

of growth; (6) to i pare ratoons, suckers,

CrOW us as planting 3l

It I
, found as a result, that pine ipples planted

1 by I metre have sufficient space for i

a, md then
is no overcrowding in the plant-. Thi- disl ince may be

: i
, ed in the tows if desired Theleavesat the butt of

the plant should be pulled off bel planting. This permits
better rooting and ealiec growth. The toll,, wing varieties are

re, mended a- very suitable for being grown on ridges:
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(i i i H \
i

'

i I

13
. The [ges is, on the whole.

varieties, as in

earlier.

u.l the

but did nol I il of the

fruit of the Sun

the ridges than in the furrows. 1 tonimended thai

Si, th Cayenne and Sugar Loaf sh grown from suck-

ers, and the Costa and the Baboy varieties from crowns.

Further details in - these experiments maj be

had b) reference to the Philip} idtwist and I

foi M.u L915.

CITRUS MANURIAL EXPERIMENTS IN

PORTO RICO.

Some important manurial expi timents have been

anieil 1, ut in Porto Rico with 01 mges and grape fruit,

and the results are published in B No. 18 of

the Agricultural Experiment Station. The res] se

to manuring was verj prompt, and the effecl pro-

nounced on both trees and quantity of fruit produced.
The weigfal of frail per tree harvested from the

;ontrols was but 27 percent, of that from the trees

given a complete fertilizer. The fruit ripened earlier

in the control plots than in the manured plots. The

following are the general conclusions arrived at:

The theory thai fertilizer requirements for a plant may
ermined definitely by the chemical analysis of the soil

in which it is growing has been abandoned, as the food

elements may b pri
at in abundance, but insolubli

slowl} available to the plants for their support. The

analyses of the orchard soils where these experiments were

are, however, of unusual value, as they show the actual

quantity of food elements in the soil which may become

available for the trees, and that these elements are present

in such small quantities that a thrifty profitable orchard

could not he maintained without the addition of fertilizer.

It would be impossible to give a formula which would

provide for the fertilizer needed in all orchards in Porto

Rico, although the results of the experiments under consider

ation point to one which may be recommended for those

having like conditions. As the weather conditions in the

citrus-growing sections on the north side of the island are

almost uniform, this will include localities where the soil

is of a rather compact, red, sandy clay, or red, sandy clay

loam. Practically all the land in the citrus-gro

sections on the north side of the island except the

sandy beach land answers this description. For trees of

the age of those in the experiment at the time the

harvests were recorded, a fertilizer formula providing for

3 per cent, nitrogen. 12 perci phoric acid, and 12

per cent, po >mmended. This formula is suggested
for use until the exact n I- in individual localities are

determined. For older trees which have passed their

maximum annual growth, it would probably be economical to

decrease the nitrogen content slightly.

The quantity of fertilizer required varies with thi

and general conditions surrounding the tree, but the

experiments indicate that for tree- six to eight years old,

which are producing good crops, 20 th. per tree should

probably be the minimum. Much target quantities have

een applied in Porto Rico with g 1 results.

DIGESTIBILITY OF SOME TROPICAL
FOODSTUFFS.

The follow ii,

experimen rom the Ex\

Molassii - duel,

compose I oi it ially 7<» to 75 per 1

molasses, and from 25 to 30 per. mm moss,
and lias the following j

i iroxiffl I8'43,

protein 9*32, fat <> 1 T rogen-frei i 6 -

75,

uid ash 7
-52 per cent.

six cows were fed by the n

of three weeks' duration, a basal wheat bran,
and cotton seed meal to which ivere added defini e amounts
of either inolassine or corn meal, The total .iVei + daily

nutrients were somewhat less for the molassine ration than

for the corn meal ration. Tin ws produced sitostaiitially

I I per cent, more milk, and 16 per cent, more solids a id fat

on the corn meal ration than they did ou the inolassine

ration. The cost per quart of milk on the corn meal ration

was 3 -

lc. per th., of butter 26c; on the n n tal ration

3 -8 and 33c, respectively. Successful trials in feeding this

product to hoi n ceding
stuff is di

Analyses are given of col 1 ton seed

hulls, cotton seed hull bran, and cotton i [c

was found that low gradi ed al coul 1

30 per cent, less digestible organic matter than the high

grade material. It is stated that the addition of hulls to

cotton seed meal, even in small amounts, lessens its reeding
value b\ decreasing its protein content and impairing its

digestibility. Cotton seed feed meal containing ch lice cotton

seed meal and cotton see.l hull bran in equal parts has about,

one-half the feeding value of choice cotton seed meal.

Cacao shells are described as hard, outside dating or,

bran of the cacao bean. Their use in this country as

a feeding stuff has been quite limited, but in Europe they
are used as a partial feed for horses and cattle, and

adulterant for oil cake- Large quantities are also used by
the Swiss as a feed for draft oxen. It is held that they

act as a stimulant to the nerves and muscles, and enable the

animals to do a greater amount of work. An analysis is

reported as follows: water t'5, protein l.'l'.t, fat 4-91, nit

free extract 55-61, fibre 12-65, and ash 8'43 per cent.

In feeding trials with wheat screenings the fibre did not

appear to beat all digestible, indicating somewhat of a depress

ing effect upon the fibre digestibility of the hay, and the

fibre contained in the weed seeds of the screenings was of

decidedly inferior character. In chemical composition and

digestibility the screenings did not appear to vary greatly

from wheat bran.

In experiments with sheep, the following coefficients

of digestibility were obtained for the several products:
—

Kind

8, fc

ri-90

< -

79-48Molassine meal 6 1 '98
'

I 7 1

t loton seed feed

meal 58-23 74"96 100-66 61-20 26-10 1937
1 shells 57-52 11-47 100-48 7:: 16 50-66 13-64

Wheat screen

ings 62-94 rr-79 88 15 73-19
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COTTON.

WEST INDIAN COTTON.
Messrs. Wolstenholme ami II. .Hand, of Liverpool,

write as follows, under date July 27, 1915, with refer

ence to the sales of Wesl Indian Sea Island cotton:

There has been do enquiry for Sea Island cotton since

our last report, and we see do prospect of much improvement
until Belgium ami Northern France are tree of the German
occupation.

This report shows thai tin- total exports ..I' Sea
Island cotton from the United States to Liverpool and

Manchester, up t.. July 3, 1915, were 103 and 1,819

respecl ively.

ANNUAL REPORT OF THE BRITISH
COTTON GROWING ASSOCIATION

FOR 1914.

In ri ferences i" the West Indies which appear in this

publicatioD concern matters many of which are by this time

familiar to our nailers. In regard t.. the demand lor Sea
i cotton it is pointed OUt thftt this tell away at the

outbreak of tie war and resulted in the decision arrived at

by many planters in the West Indies to reduce their areas

and cultivate increased quantities of sugar and other produce,
winch at [.resent command relatively higher prices than

cotton The situation changed however when a lew months
later the < louncil arranged for the I'me Spinners' and I >oublers'

Association to guarantee a minimum price tor the cotton

grown in the different West Indian islands during 1915-16

season. It may not he fully appreciated in the West Indies

the large extent to which the British Cott m Growiag
iation was instrumental in bringing about this

atee

Turning to more general matters connected with the

work oi the. i ation, it i- recorded that the association

took part in the International Congress of Tropical Agricu]
tui .ill in ih International Qotton Fibres and other

1 Products Exhibition held about tin- same time.

Tie- Association generously offered several silver cups for the

best exhibits of different kinds of cotton, and did everything
in its power to stimulate increased interest in their crop.

During the year the Association had the opportunity
<ral of the Agricultural Officers from the

i colonies and protectorates, including Mr. S. Simpson,
Director of Agriculture i". Uganda; Mr J. S -I McCall,

Agriculture for Nyasaland; and Mr. \V. X. Sand-.

Agricultural Superintendent ..t St. Vinci

It i- recorded in the report that the exports oi cotton

from the West Indies t « .
j the year ended September -lit.

1914, amounted to 1,905,237 fo.of Sea Island, and 1 16,125 lb.

,t Marie Galante cotton, giving > total ol 6,000 bales of

100 n. ich, and a value ol £135,321.

A NEW VEGETABLE DYE.
The current intexesl in dyes renders the following

note from th. Experiment Station Record worthy
of some attention in tin- West Indies, especially as this

orangi dy. can bi used as a substitute for fustic:—
As a nde the trunk of an <

tsage orange tree is small in

size, mis-shapen, and generally defective as a saw log, and,
although because of the valuable properties of the w 1

(for

wagon felloes especially,) closer utilization will scarcely be
found in the use of any other w

I, comparatively large
amounts oi waste are produced annually.

Osage orange has Jong
I n used in Texas in a small

way as a dyewood. The roots, bark, and wood are chipped
and boiled with water and a more or less permanent yellow
is obtained from the extract. As a result of the investiga-
tion it was found that the quality and quantity of the

dyestuff present is almost identical with that of fustic.

Osag ange may be employed as a dyewood in all

case- where fustic wood is Used at present. The yellows

produced by direct dyeing or by aluminum and tin mordants
are to., fugitive to 1 i commercial value. But the ..range

yellows, old gold, deep tan. olive and chocolate -hades
obtained with chromium and iron mordants are equal to, if

not better than, those obtained with fustic and are of

sufficient fastness to be oi commercial value.

A domestic source Of a yellow dyewood has been found
that can advantageously replace a foreign materia] used at

present. The mill waste alone from the present manufac
turo of Osage orange amounts to over 25,000 tons annually;
and if this waste could be set down in the Hast for $10 or

$12 per ton. it is believed that it could compete successfully
with fustic, both from cost of production and ijuality of

colour produced on dyeing.

CLEAN MILK.
The National ('lean Milk Society (2 Soho Square,

London W.), which ha- been forme.! to improve tic milk supply
o| Great Britain and Ireland, ha- published a pamphlet
showing lew by a system of marks it i- possible to conduct
the inspection of dairy farms iii an efficienl and educational
manner. Tie score-card system which has been developed so

largely iii the LTnited States forjudgiug stock, agricultural

produce, etc., ha- also 1 a applied to the inspection of dairy
farms, towa dairies, etc. By making alterations that would

bring tin- score-, .oi more in touch with British condi-

tion-, it has been possible CO arrive at what promises to be
a most satisfactorj way Of judging of the sanitarj condition
of any farm that is producing milk for human consumption.

i ore-card is divided into two main sections: one section

dealing with equipment, the other with methods, and
(id per ..lit. 1. 1 tie- total marks i- allotted to the latter. Most
excellent explanatory note- are appended to the score card,
and are presumably intended for the guidance of the inspector.
A perusal oi them would be of great value to the fanner

himself, for frequently lack of cleanliness i- due more to

failure to appreciate the i issity of being careful in the

handling of such an important t 1 a- milk than to any
desire to e\ ..I.- regulations. Sanitary inspectors in particular
should see this pamphlet, and if every landowner would take
the trouble to observe how large a proportion ot marks on
the score-card depend upon the cowshed, there might be

improvements in farm building-. (Nature, -Inly I, 1915.)
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/; [RB IDOS REPORTON THELOCAL DEPART-

MENT OF AGRICULTURE FOR 1918 I
',.

The importanl work of the Departmei Lgriculturej

namely, the experiments with h each

year in a separate publication,
bui in the presenl report there

appeal references to this work which arc of special

, I,, regard to the yields of different plant canes

lD) the following is stated: B.6450, cultivated

on 1,07'.! icn ' 25*63 toi cane per acre; B.376

from 3g !3"33 ton cane per acre; B.l I i

from 203 acres, gave 22 -97 tons of canes per acre; and

White Transpan nt from 67"75 acres, 20'57 tons of cane per

arl , ;

, oil districts. In the

oil districts, the yields of the'plant canes were, on the

average, as follows: B.6450 from III acres, 32 85 tons of

.
.

ion, there ire ind hat this

variety of maize maj i ited for cult ivat ion in

districts of the island.

Turning to the subji cl of the exportation of fi

ibles, a somwha '

nt is givi Sorts

made during the past two years to work up
melons between Barl and Sew > ork. in spite oi

continued difficulties rd to steann

ound at the end of tl tha

ized from 1
\
acres was £ 1 5 9*.

The remaining portion of the Superintendent
-

reporl

deals principally with matters concerning exhibitions, fumi

gation troubles, and education, and is followed bya special

report by the Assistant Superintendent of Agriculture on the

entomological and mycological work carried out during
a portion of the year under review. Lengthy rainfall statis-

tics are appended.

re; B.376 from 229 -. 28 D3 oi canes

,,1 White Transparent fron LO acres, 24'21 tons ol

jdugg I regard B 6450 has also behaved

satisfactorily in "son with White Transparent. In

referring to the financial gain realized by the island through

the introduction of B.6450, it is estimated that the increased

yields
would be, ii 30,

» acres were of B.6450, about

[5000 tons of sugar. The value of this would be about

£160,
Proceeding to an account oi the cotton industry, mention

jg made of the selection work that i being continued from

and in the case oi tw ieties phenomenallj high

yields are re led, oi which tl significance cannot be

gauged without further information as to the number of

plant- on which the calculation is based. As regards the

manuring of cott it is stated that the best result was

obtained where 30 lb ilphate of ammonia, 60 lb.

of phosphoric acid, and 10 lb. of
pojtash

were applied per acre.

In this case, after deducting the cost of the manure from

the value of the incremental cottoi d in excess of that

yielded by the no manure plot, there remained a balance of

$4-41 as the gain from the application of manure.

in the report are devoted to provision crops.

Trials nave been made with different varieties of cassava,

including B eedlings, and an effort has beei ide to

instruct the peasantry in the ma of making farine, meal,

starch, and cakes. Oi f the Barbados cassava seedlings,

namely B.1012 yielded during the year under review, over

«i it, per acre,
• ompared n ith an average of ibout

t OOOBb. It would -can that 10,000 B>. is a maximum limit

ee of yields, and 2,000 lb. the minimum limit. That

ier the highei
-

i the lower figure c

depended on Closelj connected with the cassava trials

avt .
,1 , ments with \ i

li guminosae \

nnmbei oi beans and pea- havebeen under trial, and the

results obtained are likelj o much value, in regard

to maize, an interesting evenl during the year under review

was the importation of a drought resisting form described iii

thi Journal of Agricultural R n Eerred to in the

Agric
< \ . which is - the Indians of New

jlexico and Arizona Uth ficienl time has not

THE EFFECT OF CANE TOP FODDER
ON THE CONSISTENCY OF

BUTTER.
A- a result of feeding sugar-cane tops to dairy cattle in

Barbados, the statement is definitely made i
i

i one

dairyman, that the con istencj of the butter produced is

adversely affected as soon as the cows '-tops.

Cane tops are the most readilj available green fodder on

certain estates for a con iderable part of the year, and would

seem to be a food eminently suited to the production of milk

and butter. It is found, however, that a diet of sugar-cane

tops results in the production of a soft butter without grain.

This is an undesirable quality, and iii addition, such but i

more difficult to work and to free from the butter-milk.

It would be interesting and useful to have the result

experience in other tropical localities with regard to tie

ing of sugarcane tops to dairy cattle.

MANURING OF CACAO.
Bulletin X<>. / /, issued by the Department ol

Agriculture, Ceylon, contains the results of manurial

experiments with cacao, carried on over a series of

years. The following are some of the more important
conclusions:—

Ammonium sulphate gave the best results for the six

years' manuring. There was an increase in the crop the first

year after manuring ceased, and then the yield fell off rapidly.

Potassium chloride plot yield fell off rapidly after the

manuring stopped, while potassium sulphate had a more

lasting effect.

Potassium sulphate and precipitated phosphate
showed a marked increase the year after manuring ceased,

and then fell off to the lowest position.

The effect of fish was marked for one yen after the

manure -topped, but the j ield then fell off rapidly.
i .: tor cake, alone, or with basic slag, had sting

effi i than ground nut cake, alone, or with potassium sulph
Bloodmeal also had a g 1 effect over the two years

after the last application, this plot rising to the sec >nd place

Trenching and burying organic matter with lime had

little beneficial effect, but with basic slag the results were

slightly more satisfactory.

The three plots 99, 1 |>(|
.
and L07 were treated with

organic nitrogenous manures. Tin i having d best, it.

would seem thai :

'

i

!

io, nitrogen i- best applied in this

form.



26 I THE AGRICULTURAL NEWS. August H, 1915.

EDITORIAL

1 1 1 : x i (Mini

NOTICES.

Barb

Lei all

Bpeci ing, should be addressed to the

( lommi inej Imperial I 'eparl menl •
\.gi iculture,

Barbi

All applications for copies of the
'

Agricultural
Net her Dep: intal piiblicat ions, should I"

addressed to the Agents, and no't to the Department.
The complete list oi Agents; and the subscrip

and adi bi found on page 3 ol

the i-(.\ er.

Imp of Francis Watts, C.M.G., D.Si

Agriculture fo> the West Indies I-'. I.e.. F.C.S.

SCIE1S I llh ST VFK.

Scientifii I ssi itani and
Assistant Editor

Entom*
A I

\\. K. Dunlop.
II. A. Ballon, M.Si
\V. Nowell, D.I.C.

CLERII VI STAFF.

Chief Cleri

Assistant Cltrl

Junior <'!
I

'

Assistant Junior CI' rk

Typist

Assistants fur Publications

A. (r. Bowell.
M. B. Connell.

W. P. Bovell.

P. Taylor.
Miss B. Robinson.
I A. B.Price, Fell. Journ.Inst.

I L. A. Corbin.

^qricultural Mtm
Vol. XI V. SATCKhAV. MOIST it, itnr>. Xo. :U7.

NOTES AND COMMENTS.
Contents of Fresent Issue.

The editorial in this number deals with the value

of birds to the agriculturist, in particular regard to

W. si Indian species

Under the heading of Fruil and Fruil Trees will

i , founil interes iling with coco nuts

.ippli s, and i-ii ins fruit.

On page 203 is reviewed the reporl of thi

Barbai I
'

:
irl men! of A IM14-I-V

Tun a •

ill In- found on page 261

with practical thods oi eradicating weeds.

I,, rl Fungus ?\Totes on pages 266 and 270,
a deal w itli

]" sts in Barbados, and li .-is

us well us oth

of interest.

Telephone Troubles in the Tropics.

In the Colonial Journal for Juh L915, reference

is made to the troubles in hot, damp countries to which

telephones are subject, and which are said to be due
to the great amount of water thai air at high temper-
atures can hold, and M6 the energy and ingenuity of the

insects « lui-li appear to taki i fane; to tele-

phones. With these trdubli s, and ways of meeting them,
Mi . W. Llewellj n Pre i d als in a paper read

the [nstitution of Electrical I. in March last.

spider, he sti is a real pi si all over i he tropics;
ii delights to ret reat into the tel< pi and to

bi 'Id for itselfa nesl therein, so thai it is incom-

mon experience to find instruments entirely hove

t ombut from thi dilig rl of the i To
imvenl the spider, it is suggesti 'I thai the

telephone cases should be sealed up us
closely as

possible. Insects also settle on the insulators

mi overhead li I their webs connect the

wire to the insulator stalk, thereby reducing the

insulation resistance of the wire to a few ohms. In

British Guiana it has been found that glass insulators

prevenl this practice, probably because the insects like

a dark place for their home. Another trouble is

lightning, which iimerous interruptions. These
air due to the strong discharges through the protectors
to earth, which carry so much carbon ilusi across the

gap as to place the two carbon blocks in contact. The

remedy suggested here, is to use a vacuum typo of

protector in which the two carbon blocks are inserted

in an exhausted glass tube, the opposite surfaces being
serrated and fixed about ,',.,-iiich apart; these, it is said,

have been adopted in the Malay States.

New Vegetable Products.

In the CJiamber of Commera Journal (Supple
ment) for July 1915, mention is made oi nev vegetable

products that are likely to become of considerable

commercial importance in the United Kingdom in Ijhe

very near future, in consequence of the changed
conditions that have been brought aboul by the war.

Amongst these is palm kernel cake. Before the war,

palm koine] and copra crushing industries were

practically German monopolies; the import of palm
kernels alone to Haiaburg exceeded ~>\ millions

sterling in value in a single war. In Germany these

ilarU fed to milch cows and other live-

stock. In the United Kingdom their valuable food

properties have been established by analysis at the

Imp. rial Institute and elsewhere, and it is hoped that

large palm kernel and copra crushing industries will

ere long be built up there indeed, a start in this

direction 1ms already been madi The question has
i. up en _

/• by the Wesl Afi ican
v n of the l...nd.m ( !han < lommerce, and al

the suggestion ot Sir Owen Philipps (the Chairman
of thi S "in the leading British Agricultural

jes are no« conducting feeding trials with palm
kernel cake.



Vol. XIV. Xo. 347. THE AGRICULTURAL NEWS. 2G3

Mention is also made of a p which grows wild

in British Honduras, pa |ihe
<

Irangi
Walk

and Congo districts towards t hi' Mexican border and

which I" ars a I he planl is called

i>\ i he ii.it i\ es ass' on a il the Sn

i, si n ngl li of i he fibres il cont; ;n-. In appearance
it is somewhal like the heneqtien, bul the

are much longer, sometimes attaining to 9

seventy-five or a hui i are found on

one plant. The planl is prop sucl i

- and is

ol fairly rapid growth. From tin fibres fishing
lines of

greal strength and durability ai made oulj a few

strands sufficing to make a line i
i ol holding

fish: hammocks are also made <>i it. Ina reporl on

samples of this fibre, the United States Department of

Agricultun says, il is evidently pita Hoja', obtained

from the pita floja plant. Ananas macrodontes. This

planl 'is closely related to the pine-apple, and its fibre

is superior to the pina fibre of the Philippines, I> is

possible that this fibre might be successful} cleaned b)

some modified form of machines used for cleaning hene-

quei n and sisal I'ita Hoja fibre has long been

ignized as a fibre of greal promise, and in small

quantities it commands a high price in Mexico for

domestic use, but owing to the difficulty of cleaning it

by hand, it has never been placed upon the market in

sufficient quantities to become of commercial impor-
tance.

Rainfall and the 'Degree of Wetness'.

Mr. Walter, F.R.A.S., in his book The Sugar
Industry of Mauritius, which is a mathematical study
in correlation, points out thai the number of rainj day-

plays as important, if not a more important, part in the

formation of the sugar crop than the amount of rain.

Main planters are quite aware of this, but Mr. Walter

gives to the idea an accurate expression. In order to

introduce the combined effect ol quantity and chron-

ological distribution, he treats the Mauritius rainfall

data in the following manner with interesting results.

The degree of wetnessofany month is considered to

be repri
< nted by the expression

i:
-

i

where R is the total rainfall in the month, i the

number of days, and / '. the number of rainy days. The
of this expression is ti give any rainfall II.

a weigh I corresponding to the number of days during
which rain fell. It is verj evident that if a rainfall of

5 inches occurs on one day in any month, and in

another is distributed more or less evenly over twenty

days, tin' latter is the wettei nth, from an agricul-
tural point of view at least, than the former, and we
should obtain as a result:

30)
,:,

; 30) : 20

respectively, as the relative degree of wetness for the

1 i months.

Wr. Walter publishes a table showing the distinct

correlation that exists between this rain, and crop
For example, in Mauritius in 1897 the degrei

•167

3-333

of wetness for th ring season (Octobei to May)
was 762, and the wi ight of cane hat • onlj
iliJ.'l. In the nexl year the degree of wetness was

24*33, and the weight of run' harvested was 25*03. The
circumstance thai total rainfall is onlj one factor to be

considered is made clear by several instances to be

observed in Mr. Walt >les, where low yie
cine occurred in years of good total rainfall. For

example, in 1901 the total rainfall was t0*05 inches for

rowing season, and the yield was as low as

1. 6 "38 because the decree of wetness was onlj 20*49.

In 1893 the rainfall was only 37*67 inches, but as the

i e of wetness was 24*33 the yield of cane recorded

was as high as 2503.
It is hardly necessary to point out thai the above

correlation is not inflexible and, indeed ma} in cei iii

years become secondary toother relationships. Still

when considering the rainfall of a district, or of an

estate, it is always well no1 to be content with totals

but to enquire also into the records showing chronolo-

gical distribution.

Utilizing Coffee Pulp as Manure.

In the July issue of Tropical Life, Mr. R. I>-

Anstead, Planting Experl to the United Planters
1

Association of Southern India, contributes an article on

the above subject. Coffee pulp as it conies from the

pulper contains a large amount of water, and although it

also contains a considerable quantity of nitrogen,.

phosphoric acid, and potash, it, is unsuitable for manu-

rial purposes in the fresh state, and must therefore be-

rotted down. If properly conserved and composted, it

then supplies a valuable form of manure at a low cost,

containing between 50 and 90 per cent, of organic
matter.

Two methods of composting the pulp are recom-

mended: if cattle are available on the estate the pulp
is best used by removing it from the pith, drying it

and then spreading it daily on the floor of the cattle

shed and dusting it with bone meal. The cattle

trample it with their litter, and it is removed once

a fortnight and put ina water-tight pit, protected by
a shelter from the rain and sun.

When cattle are not available the pulp should b
allowed to drain and then be placed in water-tight

tanks constructed for the purpose and mixed with

hone meal at the rate of I cwt. for each ton of pulp.

Alternate layers of pulp and general refuse are placed

in the tank until it is full, the whole will compacted
are protected from the ram and sun first bj a covering
of I foot of dry earth and then a shelter, and left to rol

down. Although not as g las the manure made by
the cattle method, il is no less a useful material

produced at a low cost. It is important to beai in

mind that both kinds of manure are rich in potash,

a constituent for whicl there is a greal demand at the

present time. It is also important to direel attention

to the fact that il is a had practice to mix lime with

the pulp, for when this is done there is a consequ
loss of nitrogen
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INSECT NOTES.

INSECT PESTS IN BARBADOS, IN 1913-14.

The Report on the Barbados Department of Agriculture
for the year ended March 31, 191 I. has been issued aa a Sup

plement to the Barbados Official Gazette of July 26, L915.

The last report in this series, that For 1912 13, was revi

with rei to those portions relating to insect pests and

fungoid diseases, in the Agricultural News for Maj 23, 191 I

(Vol. Mil, p. lT(i).

The sections of the report which deal with insect pests

of cultivated crops are mostly considered in the portion pre-

pared by Mr. J. S. Dash, Assistant Superintendent, whilst the

Superintendent of the Department, Mr. .1. II. Bovell, [.S.O.,

contributes a few remarks on the fumigation of plants,

millions, and insect pests and fungoid diseases.

Mr. 1 >ash assumed the position of Assistant Superintend
cut on February 21, 1914, less than tw onths previous to

the end of the period covered by the report, and consequently,
there is but little new n 'ded in the work On insects pests.

TERMITES ATI u KIV. SUGAR-! \\ I .

An interesting account is given, however, of an attack of

termites on sugarcane in Barbados. This is probably the

first reci. i'il of termites attacking sugar-cane in Barbados.

It is suggested that this insect is a species of the genus
Eilteiines.

The attack was noted during the reaping season in both

old, i.e., ripe, and young canes. The attack appears to have

lieen .i severe one, Imt the area over which it occurred is not

given. Prompt action in fumigating the nests and burning
the infested trash, stumps, and other refuse appears to have

checked the attack. It was recommended thai the young
canes which wet attacked should be re ved and

replaced l>v another crop, such as cotton, which would not be

attacked.

Trial was made with an ant-destroying machine in

;ating these termite nests. The machine consists of

a cylinder in which a mixture ol arsenic and sulphur is burnt

by means oi a charcoal fire, the fumes being pumped into the

v mean- 'it a [iiiui|>
and flexible tubing. [This would

appear to i trine as that described in the

Agricultural A'ews, Vol. \l, p. 122. under i he heading \ New
Method ..I (

lontrolling Term;

I.IMI -i i.ein i; mini

Another interesting note in the report i- the mention ol

the us.- of a lime sulphur paint for hilling scale insects on the

trunks of trees The idea apparently comes from Queensland.
The paint is made bj boiling together 2 lb. sulphur and

1 Hi. unslaked lime in 2 gallons water for One and a h Ji

of this time 3 B>. more unslaked linie is added and

boiling continued foi mother half hour. The mixture then

should amount to 2 gallons, and boiling water should be
added to bring it up to this a unt. Flour or fine clay
should be added to bring the mixture to the consistency of

a thin paint. It is applied with a paint brush to the trunks

and large branches of tree- infested with scale insi

This paint is said to exercise a caustic acti< n the

scales, causing them to fall off. [The caustic action might
be too much for tree- with thin bark, and planters would do
well to try it cautiously on one or two trees before making
a general application.]

SUGAR-' \M i\-ia I's.

Very little is added to the information given in former

reports in regard to insect pests of sugar-cane. Mention is

made of the brown hard back
| Phytalus smithi ) and the fact

that it had become more numerous in certain districts in the

island and that efforts were being made to transport the

parasite. Tiphia parallela, from those districts wheie it was
abundant to those when- the brown hard back was becoming
more troublesome.

The I'm, t borer (Diaprepes a
s) also is ntioned

as an important pest This insect non (at the time oi the

report) occurs in nine parishes in the island as a pest. This
would indicate a much wider distribution than has been

formerly recorded.

The occurrence of the Leeward Islands rout borer

(Exophthaliuus esurieris) in Barbados is mentioned. In June
a specimen was recorded Ir St. Andrews parish, and in

July a number were received fr tin- smith coast (see also

Agricultural News, Vol. Kill, p. 250).

[NSECT PESTS OF Ml- VNE01 -
I EOPS.

Under this heading reference is made to the occurrence
"i the red spider of sweet potatoes {Tetranychus telart

the corn ear worm (La/ ,
and a new sp

of scale insect on cassava.

II. \.i:.

CATERPILLARS ATTACKING
SUGAR-CANE.

[n the [terns of Departmental Interest from St. Lucia,
for June last, mention is made of an attack of caterpillars
on sugar cane ..n one estate in thai island. The worm was
believed t" be the corn ear worm i Laphygma frugiperda) and
the attack was successfully cunt rolled by the Use of I

'

iris

green.

Such attacks on -ago cane an- not frequent in the \\V-t

Indie-, although in British Guiana and Trinidad there are
several caterpillars which are known to Feed on the leaves of

sugar cane One of tin-.- is thegrass worm (Mo* it . Ri migia]
repanda), which foi med the subject of Insect Notes in a recent

,-siie of the Agricultural Xt<>> (June 5, 1915).

A lew
j

ttack of caterpillar.- ,ded
on young sugar-cane plants on om

Antigua, It was

suspected that the-.- insects bred in th .ml bush grow-
ing on adjacent lands, and that they invaded the cane-fields

aftei th ginal 1 1 became scarce. It may be that the

worm, "i even the , -,, worm, might have been

responsible for this attai

Paris green dusted on to the cane plants in the same
manner as when used oil cotton ought to provide a s itisfactory
mean- of checking such outbreak-.
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WEED DESTRUCTION.

THE BLOW LAMP FOR KILLING WEEDS.
In the Agricultural News for SftJvember 21 last, (see

Volume XIII.
|>.

- '• 7 -"•
> a brief absti a yen of an article

which had appeared in the Jo the Royal Horticul
N

\iety. The abstraci
i titled Explosives unci

the Blow Lamp in I be G irdi

Among tlu> uses to which the blow lamp had been put

by the writer oi the original uticle was the killing of weeds
in drivi - md paths.

in order to tesl the value ol this method of weed

killing, trials have been made at the headquarters of the

Imperial Department of Agricultme in Barbados, using
.i in dium sized blow lamp burning kerosene; it has been

found that the weeds which commonly occur in these drives

are not satisfactory killed bj this means. In the first place,
the weeds are t leep-rooted; and si idly, some of them
an- si i fleshy and. succulent as to require an undue amount
of time and fuel to scorch them. It may be added that

this trial was made mi an ..] ] drive, that is to say, grass and

weeds were well established, and they keep reappearing in

spite oi the use oi the blow lamp and of frequent weedings
with the hoc. Possibly in the case of a drive newly laid

down and freshly marled, the Mow lamp would lie more

, ,i- it would, if property u ed, have to deal only with

\<i\ young wrnU which had not yel got established. It is

possible, therefore, that there are situations and conditions

in which this method of controlling weeds may lie of service.

instances improvement i t., the prevalence of w Is was
noted, luit neithei

i made the improvement that was
1" be sun in the tenni lawn. The plot which wa
weeded and received the application ol ammonium sulphate
was the Letter of these two, the results more in .nlv appi
ing thos,- yielded l.\ ill, tennis lawn itself.

Ankylostomiasis in Grenada. - In connexion
with the editorial on the subject of h""k worm disease in the

tropics, which appeared it cut issue of the Agricultural

tfeiof, it may be well to call attention to an instinctive paper
read by Dr. McDonald at a meeting of the British Medical
Association (Sectional Branch), Grenada. The papei
entitled The Disposal oi Unman Excreta in tin- Tropics. On
account of the importance of this matter in regard to hook
worm disease, a considerable amount of detail i givenas to

the best methods of disposal and deodorization. Briefly the

CUStomary methods of disposal throughout the tropics are:

l) water carriage, (2) human carriage, (3) original perm
disposal, and ( I) natural disposal. All I lies" are dealt with
and criticised at considerable length The most important
point, however, raised by Dr. McDonald, is the great \alue of
salt. Under ordinary circumstances the besl deodoranl and
disinfectant, is dry earth, but where ankylostomiasis is

common, salt mixed with dry earth or sand i- a safer

disinfectant and a good deodorant. Salt has the .

advantage of killing the hook worm. It also helps I i

away Hies. Its more extended use for the purpose in

question is strongly advised.

ERADICATING WEEDS WITH MANURE.
Tic artich turf, which ippeared in the Agricultural

Slews for January 30 of this year, gave directions for iniprov-

wns, in which fhe principal grass was devil's grass
Ion dactylon), by means of an overdose of ai mini

sulph .1

This method has now 1 n tried on a tennis lawn in

i with excellent results. The tennis lawn had

formerly been well covered with devil's grass, but a very
considerable mixture of weeds had come into it, especially

'li|»- being the so :alled duckweed (Synedrella nodi-

ii I -mall leguminous plants, and nut grass |

( 'yperus

fits).
These were so abundant that the lawn had to

ore the application "I ammonium sulphate was

The rate of application recommended was .'!.', lb. "t

ammonium sulphate in 1 gallon- "i water per 100 square feet,

The application was made at this rate, using for the purpose
a watering pot with a moderately line rose nozzle, and light

showers fell almost daily tor a shojl time after. Asa result

ii, lawn has greatly improved, the weeds having quite

disappeared leaving an almost pure growth of devil's grass,

except for some nut grass. This last is too deeply rooted i"

be affected by the action of the sulphate of ammonium, but as

this grass, "I' sedge, does not form patches, and is easily

cut by tin- lawn mower, it is of but little consequence.

In order to check the effect of Weeding, an adjoining

portion of turf was treated with the ammonium sulphate
without 1 icing first weeded, and another patch was v.

hut did not get any application of tic sulphate. In both these

Conservation of Soil Moisture. —By the appli-
cation of compost cover-, the soil remains soft, moist and cool

during the dry season when uncovered soil becomes cracked
and baked. By this method of covering the soil, obnoxious
weeds are suppressed. When the object of tillage is the

improvement of the physical condition of the soil, the saving
of moisture and destruction "I weeds, compost covers such as

are here used may lie substituted for tillage operations. They
conserve the water content of the soil so much that in the

dry season at least compost covers are a necessity in the best
farm management, especially in the case of shrubs, trees, and
certain truck crops. The best locally available cover in

regard to conserving moisture in the soil is banana leaf cover
to a depth of 30 cm., which in our experiments stored in 222

days, 2-J-S9 per cent, of the water, which is equivalent to

7'S" cm.'of rainfall, or 787 ion- per hectare, s.nl covered
with weeds loses much more moisture than that which is

uncultivated, and bare. The percentage of moisture in soils

is greater at a depth of 30 em. than at 15 cm. (The /'

pine Agriculturist and Forester, May 1915.)

DEPARTMENT NEWS.
The Imperial Commissioner of Agricultun

Barbados on August 13, bj the C.R.M.S. Chignecto
1

for the purpose of making an official visil to Grenada.
Dr. Waits is expected to return to Barbados by the
same steamei \ must 24.
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GLEANINGS.

I rom information received, it is undersl 1 that the sum
if t: I

v 17s. Id, has been collected from the members oi the

Antigua Agricultural and ( Commercial Society as a conti ibution

towards the rsea Aircraft Fund.

Ii is stilted in the Chamber of < Journal

(July 1915) that the 85th meeting "1 the British Assoi

for the Advancement of Science will beheld in Manchester
from September 7 to 11, under the Presidency of Pro

Arthur Schuster.

Some remarkable records were made at the 19] 1 15

egg-laying competition conducted by the Government of

Victoria, Australia. Fed on dry mash diet, six white

leghorns laid 1,699 eggs in cue year, which at Is. Id. per
dozen would be worth £8 5s. 2d,

An article appears in the X<ifnl Mercury for Mai

27, L9 15, which describes!) new sugar mill which is being
irected in that province of South Africa next t" the main
Xi nth i 'cast railway line. It appears to be of very modern

construction, for the chimney is comparatively small, induced

draught plants having been installed. Provision has also been
made for the manufacture of white sugar.

It is stated in the Journal <if the Ctiemiol Society,
Vols. In" and L 08, p. 846, that the action of colchicine hem
Gloriosa superba, well known in the West Indies, was com-

pared with that of the base from Colchicum autumnalt and
the two liases were found to be identical in their effects. It is

evident, says the journal, that the toxic properties of ( -'loriosa

superba are due to the colchicum present.

A useful publication is Bulletin No. 127, University of

Florida, Agricultural Experiment Station, which contains
m mi of information concerning the different

groups of mangoes. <>n the cover is an illustration showing
the correct way to peel a fibrous mango. A circular incision

IS made ;it each end, and then longitudinal cuts are made and

ach Section peeled oil' between the point of the knife ami
the thumb.

According to a note in the Experiment Station Record

for June 191 5, calcium compounds," particularly as sulphate
or as phosphate, exercise a most importanl influence on

forest vegetation, [t is stated that certain trees were I id

to grow with increased vigour in the presence of high pro-

portions of the salts mentioned. It is believed that the

influence of the salts is in t In- nature of stimulation nthei

than of nutrition.

Refer e is made in Bulletin No. 190, United states

Department ol nee of draining
ed lands, and attention is called to the alarming

proportion of I
i have been brought under irri

which are nou mproductive by reason of wal g and
fi i ol these lands i U ami

nomically be effected by drainage, followed by proper
eultiv at : m, i topping ind ii i igation.

Dr. Britton, who. visited the Virgin Islands a few years
ontributes to the Journal o} ih New York Botanical

Gat ' «s an inten sting m inicatio i arl her bol

exploration of Porto Rico. In the course of his report
Dr. Britton says that i the Luquillo Mountain
Foresl Reserve in easti rn Porto Rico, there is now very little

maining on the island, and for the future welfare

of the solony it is imperative thai a policy of conservation
and reafforestation I

loj

Appearing in Modern C series of articles on the
ecoi tic flora of that island. The article in the issue fo

June 1915 gives lists, in some cases nol complete, of thi

plants yielding commercial timber, tannin, oil seeds and nuts,
and fibres. Amongst the I ss is an agave, a hibiscus,
and several other plants familiar in these islands. It is saici

that the cultivation of cotton in Cuba will never prove
a success until it has been found possible to control the
boll weevil.

According to the Produce Markets' lieview for -lul\ Ml

1915, a very strong demand continues in England foi

and peas. For split peas tier,, i- ; , large business in forward

positions, ami prices are likelj to be higher as the season
advances. Split lentils are in excellent demand for this time
of year, and prices are yerj linn. Rangoon beans are in

good demand and shippers ask an advance of 10s. per ten.

It is possible that prices will rise considerably on the approach
of the season. Madagascar butter beans are a shade firmer
and an early advance may be expected.

The Ninth Announcement of the McDonald College of

McGill University contains interesting information as to the

ways in which a school of agriculture may render useful
services to farmers living in the neighbour!) 1. The
different departments of the college, which include , i gineei tng
animal husbandry, bacteriology, biology, cereals, chemistry
dairy, horticulture, etc,

a^p prepared to furnish information
on questions pertaining to each department, respectively.
Personal interviews are invited, and free winter short courses
are provided lor those farmers who care to attend.

Correlating Agriculture with the Public School Subjects
in the Southern States, is the til e ol Bullttin No 152 OX

the United States Department ol Agriculture. This publi-
cation contains much that is suggestive, especially the si I of

score-cards which are inserted towards the end. These not

only include systems of scoring for live-stock, and plants
like cotton and corn with which we ate familiar in the
West [ndies, bul also Bcore-cards for

|
lucts like butter,

pri erves, vegetables ami fruit. The score-card is of much
value iii agricultural education, and those interested in the

subject should give this publication their attention
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SCIENTIFIC AGRICULTURE IN BENGAL.

Perhaps no province in India is
i ire suit ible in evi

j

r, i for agricultural experiment a d research than Bengal,

with if real rarietj of soils, its i

p, hot climate, and its

rich deltaic areas. The annu il rep f the -

pei officers

of the Bengal Department of \ i nding

June 30, 191 I, testify to i )u-_ The chiei points are

summarized in the Piom i Hail. Three of the most importanl

crops "i India are rice, jute, and a u cane. All of these

flourish in Bengal, and have throughout the year been made

I

iecial study bj the ecow iinic botanist, the fibre

expert, tin- agricultural chemists, and the Imperial mycologist.

In view of the great progress made in recent years in the

development of the Agricultural Di
t,

it is curious to

recollect that a short decade ago ol the provinces bad an

Agricultural Department at all. It was in 1904 that Lord

Burzon, with the help of Sir Denzil Ibbetson, took up the

question of the thorough reorganization of the department for

the whole of India, which resulted in the establishment ofthe

Imperial Agricultural College and Research Institute of Pusa,

and later on, of special departments and colleges for the

Provinces. How necessarj this action was, the result has

proved. Already great benefits have accrued to agriculture,

ami the opportunities of the future seem almost inexhaustible.

In Bengal there is a system oi agricultural stations or

demonstration farms, each farm being under a special

superintendent of its own, where important experiments are

carried out undei adequate supervision. It is at these

agricultural stations that the fibre expert, the agricultural

chemist, and the economic botanist are able to test the

theories of the laboratory. There are now agricultural

stations or farms at Dacca, Ohinsura, Rajshahi, Burirhat,

Bangpur, Burdwan, Kalimpong, and Chittagong; so that

practically all the divisions of Bengal are represented.

The fibre expert lias his headquarters at Dacca, the

centre of the flourishing jute trade of Eastern Bengal. Verj

interesting experiments have been made with regard to

manures for jute on red acid soils hi Bengal. These

manurial experiments were begun in 1911, and the results

now obtained confirm those ofthe previous years in a very

convincing manner. The lime applied in 1912 gave an

increase of t maunds per acre oi fibre over the unlimed plots:

and in 1913 the same plots without any further application

of lime yielded nearly 5 maunds per acre more fibre than the

nnlimed ones. This shows the great value of lime as

a manure on such soils. In addition to this, the fibre expert

Mr. Meggitt, is investigating tin effects of various forms of

phosphoric acid on both limed arid unlimed land: There
doubt that the act ion oi phosphates benefits

jute to a considerable extent; and there is at least

seme indication that their application actually tends

to increase the pen ent of the plant
—a

most important matter. Then a also indications of

their action in other directions; but further work is required,

not only on these pofcts, but also regards the form of

phosphates whose application is most advantageous.' How

important these investigations are likely to be in their effect

upon the production of jute maj !

by the fact that

in three years an aggregate expenditure of IN. 17 pei acre

on lime and bone has increased the aggregate yield of jute

and mustard on the Dacca plots to the value of no less than

lis. 144, representing an increased net return oi Rs. 97 per
acre. It a nc re extensive test con rates the truth of these

inferences, the fibre expert will have great ca ngratu
latidi on the results,

Turning to the report oi Me- economic bol .

Mr. (;. I'. Hector, we find that special attention was paid to

Mi- i food crop oi Bengal, namely rice. The Ufra paddy
disease is on i Bei md very deadly
effei ! - "ii the rice crop, bjeperiments have been made to

the effect i

il I Ii' ii ough pi' i stubble burn
tin Id dry months, and these experiments an
on in consultation with Dr. Butler, the Pusa expert. There

I ground for hope tint th supply a remedy for

1

i e, and it is proposed to extend tin- tests al ( lomilla

under as careful control as possible.
With regard to

cane, s<aue valuable wo I ha ieen d b) Mi- Vnnett,

Itural Chemisi t" the Government oi Bengal five

_ ir cane were tried on the 1
)

, with

the object of finding out the,
most suitable varietii

distribution to cultivators The results c show that

the method of sampling recommended by Dr. I.

Imperial Agricultural Chemist, gives extremely happ
This met led will lie followed in future yeai I will

re, nli in much saving of time in the chemical control of

ixperiments. {Journal of tic I!- i

v
iety oj

Arts. .Inly il. 1915.)

Egret and Heron Rearing in Madagascar.—
An article in the Bulletin Economiqui de Madagascai
an account of the domestication of heron-, and egrets in that

island, whereby it has been found possible to obtain tin:

plumage of these birds without any of that horrible cruelty
which has come to lie associated with the plume hunters.

In the Vohemar Province egrets and herons are reared and
tamed by the natives, who keep them merely as pi I

without an eye to profit. They are turned out by day to

seek their food in the marshes or from the ticks and pat

of the cattle, and return home to roost at night. The plumes
begin to appear when the bird is about six months old, but

they should not lie taken until it is sixteen months, or

perhaps not until it has produced its first brood. They are

finest at breeding-time, and are cast after this to appeal

year. They should be taken by cutting near the base, .md
the stumps should be removed later, when they have

dried up. The time to cut them is when the young begin
to leave the nest ami feed themselves. The article coi

information as to the treatment and feeding oi the birds.

There arc considerable difficult] ss in managing them— for one

thing, strange birds are apt to tight furiously with one

another, even to the death -but the plumage, if in

c lit ion, is so valuable that it might well paj to starl die

domestication ofthe birdsou a considerable scale {Journal
<>t tin- Royal Society oj Aits, for June 18, 1915.)

It is proposed to create a ('(Mitral Agricultural Bureau in

Queensland, and to encourage the founding of branches. The

objects of the bureau will be, among other things, to gather
informal i 'especting plants, animals, and product.-, likely to

prove useful, to collect and publish such information as would
I £ value to persons engaged in the various barnches of

tlture, and generally to raise the social and ei

>t itUS of the man on the laud and his family. Bureaus, such

as indicated, will lie iiinneii-.eh helpful and advantageous to

the distribution and cultivation now of wheat and maize, as

also in the working -md recording oi experiments in dry
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FUNGUS NOTES.

LIME AS A FACTOR IN RESISTANCE
TO DISEASE.

interest in tiheii

question of resistance to plan I di i raised in a papei

by Mr, J. K. Ramsbot toi i a in the • the

I: i i ! U
,
Vol. XI, p. 481. The subjei

the leaf blotch d une species oi I id by the

fungus //- (

The affection on the young leaves and

attains serious prop md autumn. The

prematun leaves weakens the plants as a whole,
a ; 1 1 if unchecked the may bring about their death.

Mr. F. J. Chittenden reports as follows on the effects of

treatments ipplied ai the Royal Borticultural Socii

lens at \\

in the d bul it broke

out with equal virulence in the g year. Spraying
weeks wa to, but * I i < I not

In the following winter a different method

ipted. After the dead foliage had been removed,
the was heavilj dressed with slaked lime. The
ri 'lit surpassed expectations. The growth came away
clrau and healthy in the spring, and remained so through
out the season. An occasional winter dressing of lime has

been given, and extremely little of the fungus has 1 . t «

•

? i seen

since.

The idea underlying the application ol lime was the

Usual one, namely, that it would encourage the oxidation of

_ in! mattet in the soil upon which the fungus conceivably
maintained Itself through the winter, and that by neutralizing
soil aridity it would render the conditions less favourable for

the growth of the fungus.
Some notes by Mr. W. II. Dykes, the well-known

authority on the genus his, suggest another interpretation oi

the result obtained. Certain groups of Iris prefer a limestone

soil, others a soil free from lime. According to his

observations the disease does noj occur on the lime-hating

species, and only on the lime loving species when grown on

a -<>il which is deficient in that substance.

As tin- author of the paper suggests, the facts are too few

I." bear the weight of any theory as to their significance, but

they indicate the possibility of obtaining definite information

oi a kind that is much needed for -the progress of economic

mycology. It is to l" 1

hoped that the matter will In- pressed
to a conclusion.

SUCCESSFUL SPRAYING OF PALM
TREES IN INDIA.

A disease ol areca palm- known as koleroga and caused

,//,.,),; ornni i ora has been

M) sore fbi some years. An account of

an investij . Dr L.C.Coleman appeared in the

i Vol. V p.
In the

Af/ricnlturaUourti
'

I ; i i 1 1915 (Vol. \ p. 129),
extent to

'"lit i .1 i .

kdo] '--nit -

I lark with regard to India

which might with justice 1»
given • wider ippl

of plant ili.-ra carried out methodically

fully, and -till mi ire tstrely ha- it been taken up t" any
iderable extent by the igriculturists themselves.

1

Henci
the interest ol the account under review.

'flu' principal area in which the diseas icurs i- a
strij

at 100 miles long, and from 20 to 30 miles broad al

tie' i ti i western edge i the Mysoi Pra allj
tie

ly import mt crops are p nut. Thi

rdens in which the pall cultivated occupy thesii

• if the valleys and the higher portions of their troughs,

frequently extend for miles in a practically
'I'lir Lnd cultivated by Brahmins,
wlai an- sufficiently educated hable by means !
printed matter. The return from a well cultivated i

i .' :

- i" 600 rupees per acre.

The method <>t treatment recommended i- tie' spra;
of the I.

ij nuts with Bordeaux mixture before the

disease appear-. The chief difficulties t" !»• faced

heavy rainfall of the monsoon, reaching in -nine plaei- t

20 inches in day and II" inches in one month; tin

remoteness of the gardens from the main mad-, and thi

physical difficulties oi spraying the tops oi slendei I

tn 80 feet high. Xiie author is probably justified in thin!

that in ie. ..tin i' p.nt of tlie world has the scientific control

a disease been attempted where the initial difficulties h

Tie- washing awaj of the sprayed deposit by the

torrential rains was prevented l>y using Bordeaux mixture
of double strength, to which was added a resin -

made by heating together resin and soda in water. In

most ease- one application was found to In- sufficient

to protect the nuts during the critical period. The
method of application first tried involved the use of a line

of hose carried up the tree by a climber, the fluid being

pumped up from a barrel on the ground. This was found

to be both awkward and dangerous, and the solution of the

difficulty was found in the use of compressed air sprayers,

holding rather less than a gallon, and capable of being easily-

carried up a tree. Such machines have withstood six years
of rough usage.

After three year- of experimental demonstrations carried

out at the expense of the Government it was decided to offer

sprayers for sale. In tin 1 three years 1912-14, the numbers

disposed of were 31, 36, and 110, respectively, showing that

the •extremely sceptical garden owners1 were favourably

impressed by the results obtained. The Agricultural

Department has placed stocks of the ingredients used in

preparing the spray mixturefor -ale at convenient centres, and
the demand has Ween such, that during the past year over

HI, tons of material has been -tucked. Over 100 owners are

carrying out spraying quite independently of any assistance

from the Department, and not fat from 600 acres must have
I n sprayed during the past year, as against less than 200
icres the previous year and about '. icre six years ago. One
leading garden owner estimates that the spraying of his

den of 1 1' acres has during three years saved him
I.mm rupi

There is some hope of stamping out the disease entirely,
or at 1 from isolated tracts, it p thi

owners can be secured, and experiments to fun whatjustifi-
to I i- for such hope are in progress.

I hi'

lii- been kept entirely free !

I will now be

left alone -o a o i
i i tain whether the disease will reapp

The report is a valuable rca ird ol difficultii - fai
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WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

Mr. .1. I!. Jackson, A.L.S warded the follow-

ing report on the London drug and spier markets

for the monl li of June:

June, even in normal times, is always the slackest

month of the year in the Mincing Lane markets, when the

summer holidays are in full swing. But though the war

has absorbed almost every other jht, holidaj it the

time of writing are being taken, though in a much more

subdued fashion than usual. A fair amount <>i business has

lie. mi carried through at the weekly auctions during the

i. in produce generally, mostly with an upward ten

with regard to prices a remark that applies equally t"

West Indian products as to those < untries.

At the tii -i auction on the 2nd of the month, 662packa
of Cochin and Calicut were offered, and a large portion

disposed of, medium and small washed rough Cochin

fetching 30*. per cwt., and small lean brown Calient 28s.

There was no Jamaica offered at this sale, but a fortnight

later, namely on the 23rd, some 51 packages of new season

Jamaica were offered and partly sold, bold plump dull

washed fetching 75s., and medium to bold dull washed tils, to

65s. It was the expert opinion that this new crop
Jamaica was of better quality than has been the case for

some time past.

In nutmegs and mace the market has been very quiet.

- LRSAPARILLA.

At auction on the 10th of the month sarsaparilla was

in good supply as follows: Grey Jamaica, 14 packages; native

•Jamaica, 6 packages: Lima-Jamaica, '.•: Honduras, 23; and

Mexican. 19. Of the first, 34 bales were disposed of at

Is. lid. per th. The 6 bales of native Jamaica sold at

Is. for pale red, Is. \d. for dullish, and Is. 2d. for fair to

.good red. None of the Honduras was sold, Is. Id. to

Is. lOrf. per lti. being asked for it. The Lima-Jamaica also

failed to find a purchaser, and 11 bales only of the Mexican
were sold, fetching 9 [d. per lb.

CITRIC M'tli. LIME JUICE, LIME OIL, KOLA, INNATTO, \M'

C \ssia FIST1 I. L

At the beginning of the month citric acid had

advanced \}.d. per tt>. on previous rates, 2s. 7 .'.</. being the

lowest quotation. A week later it advanced to 2s. 8d., in

the third week to 2$. dd., and at the end of the month to

2s. I0d.; and it was confidently stated that good concentrated

juice would in future not be obtainable at less than 3s. At

the beginning of the month it was stated that there « is

practically no lime juice in the market, but al luction on

1

Indian ju
'

r gallo
distilled lime oil, in tin earl} pari of th was

rep irted as fetch iei lb. retail, bu
later 5s. 6of.

pi [it
ed

ui>l 7s. 3d. for li
', rid of

month is much n 6s. « i
i lor distilled

oil, and 8s. for expi the Indian

oil was being an with interest. Kola was

represented at auctio 10th by II
;es, only

I of which found buyers at 3d. per lb. for dull,

wormy. For the ret dng 10 packages bright
halves od. per ft. wa I \nnal to e extent of

102 p if good Madras w tght forwai

auction on the 20th, but were all bought in at 8<£. per lb. A
week later, however, they were obtainable at "!. At the

beginning of the month good West Indian pods of i

Fistula were offered at 32s. 6d. per cwt., but failed to find

buyers.

COMMERCIAL NOTES ON CACAO AND
RUBBER.

The following notes on West Indian cacao and

Malayan rubber appeared in the i al Jov/rnal for

July 1915, and are reproduced here for the benefit of

our readers:—
• \< \o. The quality of Trinidad cacao is excellent, and the

price is generally a few shillings over other West Indian cacaos.

But the difference of price has not recently been so great as it

used to be, and complaints have been made that the cacao is

'clayed'. Clay has a wonderful preservative effect, and on
this account the old Spanish planters always used it; it gives
a g I aroma to the cacao when the bean is broken. If prop-

erly used the coating is so fine as to be almost imperceptible.

Clay may be used to increase the weight or to disguise the

wantof proper curing, but a proper application improves the

appearance and is therefore favoured. Excessive claying in

Trinidad has now been stopped.

One thing that militates against first-class cacao is that

the chocolate business takes up a large supply, and a cheap
cacai i is nearly as good for this purpose. Indeed the Trinidad

cacao sent to be made up into chocolate for soldiers was too

good to make an acceptable chocolate, and the manufacturers
advised the mixture of an inferior variety.

rubber. The future of rubber companies depends on

the cost of production, and a great reduction has been
effected and is still going on. Thus the Consolidated Malay
Rubber Estates have brought down the figure from Is. lOrf.

in I'.tl •_' to Is. 2'46<2. in 1914, and with largely increasing

Crops they expect to touch Is.

The system of permitting shipments of rubber to

America under guarantee- lias given great relief to plantations,
as it has been largely used. Tl ucession was in the

interest not merely of the growers, but also of the military
authorities. Rubber enters into industries so variously that

a shortage in America would have seriously hampered the

production of the munition* of war intended for this country.
lii iccumulated stock will not have gone very far in face of

demands; and the requirements will be so vast

the war is long prolonged that the industry is likely to

a prosperity that will make amends for long depression.



272 THE ACKICULTURAL NEWS August 11, 1915.

MARKET REPORTS.

London.—The West India Committee Circular,

JuIj 13, 1915.

Arrowroot—2J<2. to 4jd.
Balata—No quotations.
Beeswax—No quotations.
Cacao—Trinidad, 80 to 82/- per cwt. ; Grenada, 65/ to

80/-; Jamaica, 70
Coffee -Jamaica, no quotations.
Copra—No quotations.
Cotton—Fully Fine no quotations; Floridas, no quota

tions; Wesl Indian Sea Island, no quotations.
Fruit—No iiuntati.m^.
Fustic —No quotations.
Ginger—Jamaica, 57/- to 75
Imni.i iss No quotal ions.

Honey- -No quotations.
Lime Juice— Raw, 3/8 to 3,9; concentrated, i"_'.">: Otto of

limes (hand-pressed), no quotations.
Logwood— No quotations.
M ice 9rf. to 2 1 li

Nutmegs—4|d. to 5^</.

Pimento—No quotations.
Rubber—Para, fine hard, 2/7; fine soft, 2/3; Castilloa, I 10,

Rum—Jamaica, 3 6.

New York.— Messrs. Gillespie Bros., & Co., July 15,

1915.

Cacao—Caracas, t5Jc. to ltic; Grenada, lGic. tol6|c;
Trinidad, ltiAc. to 18c.; Jamaica, Hie. to 15ic.

Coco-nuts— Jamaica and Trinidad selects, $24*00 to

826-00; culls, $14*00 to $15-00.
Coffee— Jamaica, 7|c. 1" lie. per lb.

Ginger—12Jc. to 16c. per ft.

Goat Skins—Jamaica, 43c; Antigua and Barbados, 40c. to

43c; St. Thomas and St. Kitts, 38c. to 4Uc. per ft.

Grape Fruit—Jamaica, $2-00 to $2-50.

Limes.—$3-60 to 84-00.
Mace— 47c. to 51c. per lb.

Nutmegs— lie. to HAc.
Oranges—Jamaica, $1-75 to $200.
Pimento— 3jc. per ft.

Sugar—Centrifugals, 96°, 4-83c; Muscovados, 89°, 4 -18c.

l*21c,; Molasses, 89 . 405c. to L*08c, all duly paid.

Trinidad.—Messrs. Gordon, Grant & Co., July 26,

1915.

Qacao Venezuelan, $16 50; Trinidad, $16*60 to $17'16.
Coco-m i 'in 86c. per Imperial gallon.
Coffee Venezuelan, 12c, to 13c, per ft.

Con;\ $3-75 per LOO lb.

Dh m No quotal ions.

Onions $1-20 to $2-00 pei LOO It,.

Peas, Split—$12*00 pi
i ba

Potato- English $2*26 to $2*60 mi LOOft.

Rice—Yellow, $600 to $6-25; Whit,-, $550 per bag.
Sugar—American crushed, no quotations.

Barbados.— Messrs. T. S. Garraway a Co., July 2.6,

1915.

Arrom rooi $4-00 to $4 50 pei 100 ft.

Cacao $1 1*00 to $] I 50 per LOO lb.

<

' Ml- S| I, III I.

II ti $1-90 pei loo ft.

Manures Nitrate oi soda, no quotations; Cacao manure,
$50-00; Sulphateof ammonia $85-00 per ton.

Molassi - No quotations.
unions $300 to $4*25 per 190 ib.

Peas, Split—no quotations; Canada. $5*40.
Potatoes—Nova Scotia, $3*25 pel L60 lb.

Rice—Ballam, $6*t)0 to $6*10 per 190 lb.; Patna, no quota-
tions; Rangoon, no quotations.

Si q m'.—American granulated, [uotations

British Guiana.—Messrs. Wieting & Richter, July

24, 1915; Messrs. Sandbach, Parker & Co.,

July 23, 1915.

ARTICLES.



THE AGRICULTURAL NEWS.

Publications on sale of the Imperial Department of Agriculture
FOB THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. No. 1. Out ol print- Nos. 2, 3, and 4. in original paper covers as issued, price L». each. Post I

Volumes Q, III, IV, V, VJ VII, VIII, IX, X, XI, XII and XIII: Price 2«. each; Post free 2s. 8 ?., wher plete.

(Ill, 2. [V, 3; .ui.l V, •_' and 3 ire out of print.)

Volume XIV, Nos. I, 2, 3 and I. No. I Containing Papers on: The Production of Pork and Bai : Anew

Industry for tlio West Indies, by Dr. Francis Watts. C.M.G.; Commerce and Science in Cotton

Growing, by John VV. McCohnel; Bordeaux Mixture; Some Sugar Factory Cal by

Dr. Francis Watts, 'CM.G.; Sugar Industry in Giiba, by Noel Deerr; Report on Land Settlemenl

Scheme in St. Lucia Mei andurn on the Geology of the Ground Waters of Antigua, by T. VVayland

Vaughan; The Ground Waters of Antigua, by Dr. H. A. Tempany; and Cotton Leal Diseases bj

W. Nowell, D.I.C

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

adapted to Wesl 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 ti the

presenl time is seventy five. Those mentioned in the following list are still available; the rest are out of print.

Si gar Industry. General.

Seedling and other Oanes at Barbados (7) and (22) Soak- Insects oi the Lesser Antilles, Part I, puce
in 1900, No. :'., price 2'.; in ISI01, No. 13; In L902. id.; Part [I., price 4-'.

No. 19; in 1903, No. 26; in 1904. No. 32; price 4'/. each. (4M) Cotton Seed and Cotton cake meal "ii Wesl Indian Planta-

Seedling Canes and Manurial Experiments at Barbados, tions. Price 2</.

m 1903-5, No. 40; in 1904-6, No. 44;in 1905-7, No. 4'.»; (60) Cotton Gins, How to Erect and Work Them. Price4'.

in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price M. each. (65) Hints for School Gardens, Fourth Edition.

Seedling and other Canes in the Leeward Islands. (71) Insect Pests of the Lesser Antilles. Price Is. 3d.

in 1900-1, No. 12: in 1901-2, No 20; in 1902-3, No. 27; (72) Lime Cultivation in the West Indies. Price 9t/.

price 2d. each; in 1903-4, No. 33; in 1904-5, No. 39; in (73) Root Borers and other Grubs in West Indian Soils.

1905-6, No. 411; in 1!M Mi 7, No. 50; in 1907-8, No. 56; Price 0-/

price 4'l. each, in 1908-9, No. Ii.
-

?; in 1909-10, No. Ii7: (74) Cotton Cultivation in the Wesl Indies. Price 9 /.

price 6(i. each. (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

Manurial Experiments with Sugar cane in the Leeward Islands, Price, ti'.

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5S
No. 42; (76) Indian Corn. Price 4./.

in 1905-6, No. 47: in 1906-7, No. 51; in 1907-8, No. 57; (77) Erysipelas and Hoose. Price 2./.

in 1908-9, No. 64; in 1909-10, No. 68; price 4-/. each. (78) Onion Cultivation. Price 3./.

Sugar-cane Experiments in the Leeward Islands.

in 1916 ll;iin 1911-12; in 1912 L3. priat 1«. weh.

The above will be supplied post free for an additional charge of i'- for the pamphlets marked 2./.; l>/. foi thos<

marked id. and for Nos 73 and ~,~r. 1 V. for Nos. 40, 44, 49, 59, "62, 63, 67 and 74. Postage for No. 71, 4W

and for No. 72. 2d.

The ' AGRICULTURAL NEWS ': A Fortnightly Review.
The

'

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony and the progress made in

Agricultural matters throughout the West Indies.

The •

Agricultural News '

is printed in time to be distributed, regularly, hj cadi mail, and is on sale by the

local agents of the Department at one pennj per number, post free, 2d. The subscription price, including postage, is

2.5. 2-/. per hall year, or 4>. id. per annum; Vol nines 1 V to XI] complete, with title page at d index, as issued—Price i*. each-

Post free,. 5*. Some numbers of the early volumes are out of print and therefore these volumes can no longer We supplied

Complete. The scale of charges lor ADVERTISEMENTS may be obtained on application to the Agents. A application* 'or

opies <i> * to bt addietsed to the Agents nut to the Department.

Agents.
The following have Ween appointed Agents for the sale of the publications oi the Department:

—
London: Messrs. Dulau &. Co., 37. Soho Square, W. Gremula: Messrs. Tims. Lawlor & Co., St. George.

West India Committee, 15, Seething Lane. Si Vincent: Mr. .1. D. Bonawe, 'Times' Office.

Barbadtt: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lvcia: Mr. R. W. Niles, Botanic Station.

Jamaica. The Educational Sltply Company, 16, King Dominica: Mr. J. 11. II. Bridgew.ater, Roseau.

Street, Kingston. MonUsnnt: Mr. W. Robson, Botanic Station.

Britifli Gui-ma: The 'Daily Chronicle' Office, Georgetown. Antigua: Mr. S. D. M ilo.ne, St. John's.

Triniivl: Messrs. MuIE-MaRSHALL & Co., Port of Spam. St Kittl.TnE BlBLE \M' B 5 Si n-1.1 AoBNCY. BASSETERRE.

Tobago: Mr. C. L. Plagemann, Scarborough. Kevin: Messrs. Howell, Be^s., Charlestown.

L'awHxi: Lewie W. Clemens, 7 1 King Street, West, Toronto.
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THE BEST MANURES FOR COLONIAL USE
-AKE-

Dissolved Peruvian GuanO—For Sugar-cane and general use

Special Sugar-cane Manure

. Special Cocoa Manure

Special Cotton Manure

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

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

Aim TO LOCAL AGENTS OB DIRECT TO:—

THE ANGLO-CONTINENTAL (LATE OHLENDORFFS) GUANO WORKS.

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

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

COTTON CULTIVATION IN THE
WEST INDIES.

ISSUED BY THE COMMISSIONER OF AGRICULTURE.

Tills
illustrated booklet, published as No 7 1 of the Pamphlet Series of the Imperial Department ol Agriculture, gives

i simple but comprehensive account "l all matters pertaining to the successful production oi Sea Island cotton in the

West Indian islands. The publication constitutes an entirelj new and up to date edition ol the A B C of Cotton Cultivation

published by the Dep it nt in the earlj stages of the industry, and embraces all the new developments that have since

been the outcome "I practical experience and experiment.

NATURE says: This comprehensive account of Sea Island cotton in the West Indies. . . . forms a very trust-

worthy guide i" those concerned in the . . industry. . . the pamphlet is verj well illustrated; the general informa-

tion has been selected with gri i d the compilers are to be congratulated on the preparation of so useful a manual.'

"/'///•. KEW BULLETIN obs rves: 'Tl I n contained in the work -haa. evidently been selected with
j

care-. . . and should certainlj !" consulted n<>t alone bj West Indian planters but bj those iaterested in the subject in

a iducing countries.

77/ A' FIELD states: 'An admirable little booklet whu-h might be widely imitated by other pacts «f the tropica)

Empire, a* regards not only cotton but other products

Favourable aofcices have also appeared in the fndia Rubbet PPorM and Jo nnal.

COTTON CULTIVATION IN THE WEST INDIES, pp. 118, Figs. 35. Price 9tf. Post tree, 114

From all Agents for the Department's Publications.

Printed al Office ol Agricultural Reporter \ High Street, Bridgetown, Barbados.
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R. S. P,

REGULAR MAIL, PASSENGER & CARGO SERVICES

FROM THE

WEST INDIES
TO

THE UNITED KINGDOM
CANADA
DEMERARAand PARAMARIBO
PANAMA CANAL and PACIFIC
PORTS

PORTS OF CALL
Azores,
St. Vincent, St. Lucia, Dominica,
Montserrat, Antigua, St. Kitts,
Bermuda, Halifax, N. S., & St. John (N.B.)
Grenada & Trinidad.

Trinidad, Puerto Colombia,
Cartagena, Colon, Panama,
Calla,o, Iquique, Antopagasta
and Valparaiso.

REGULAR MAIL, PASSENGER AND CARGO SERVICES FROM THE
IXITW) 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 Sgi

& JAPAN.

.

11Si I

Head Office : 18, Moorg-ate Street, London.
Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Axilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc
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History of

Coopers Cattle Dip
FOR THE DESTRUCTION OF TICKS

*t* "V 1-

,!

TICK

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

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

V. hat 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 ills or.ly duty, was to assist and further, to the full extent of his power, the research work of the Chemist.

ll 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 licks in South Africa

are the cause cf 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 sheep there for any length of time, as they died from Heart-water, transmitted by

Ticks, within a I About 80,'i 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 v. at rarity, did 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 ai I

at, notwiths:.;r.ding the fact that, at a very early stage of the researches, a Dip was found which was superior to any Catll Dip
then on sals. 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 goinj

to other fin iff< ring 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

Propri' ttle Dip is used in South Africa, and the success the Dip has met with since it was first offei . ! r 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:

Ha, received the official approval of Ihe following Countries :
ST.

K}TTS
: S. L. HORSFORD & Co.

_, , . D .. D . , JAMAICA : D. HENDERSON & CO., Kingston.
Union of South Afric.i, Northern Rhodesia, Brazil. LSasutoland, ANTIGUA' BENNETT, BRYSON & CO

• land, Swaziland, Southern Rhodesia, Madagascar, GRENADA I I
1

!

'" ON, HANKEY & CO.
British Last Africa. German East Africa. Portuguese East Africa, BARBADOS: BARBADOS Cc OPI 1 TON Co. Ltd.

Portuguese West Africa, Egypt. Argentine Republic, Queensland, TRINIDAD: T. GEDDES GR
'

.. I Stales of America. Northern Territory of Australia. BRITISH GUIANA : S H. PARKER & CO.

Manufacturers: WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
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Storm-Damaged Crops.

II K high winds that have recently been

experienced in many of the Wesl Indian

islands, and the circumstance that the

hurricane season is not yet over render opportune

a consideration of the damage sometimes inflicted on

certain crops by wind, and the ways and means of

repairing the injury as far as is practicable.

Speaking generally, most tropical plants an' not

well adapted to withstand winds. Cacao, bananas,

rubber, cotton and limes are notable examples. The

coco nut is an except ion. Because of this general rule,

much importance is attached to the selection of

sheltered localities, and to the provision of wind-breaks,

bul even where these conditions are secured the} are

of little avail in the event of a heavj gale or hurricane.

As would be expected, the perennial or orchard crops

fare worst, and thedamage is naturally ofa veryserioua

nature owing to the comparatively long time it rakes

tore-establish these cultivations.

Jamaica is a West Indian colon} which has from

time to time suffered greal losses from the widespread
destruction of banana trees. In advising the repair

of the damage done on these occasions the Agricultural

Society suggests that old fields of bananas on large

estates should be cut down knee high and fresh

suckers planted in between. For the small holder,

who requires bananas for food and net tor export, it

is best i" leave the battered trees as they are. for even

if they give rise only to small bunches of fruit, these

will be valuable for food, even though they are useless

fir export. Peas and beans (but not sweet potatoes

and pumpkins) should lie placed m between the rows.

The sweet potato is a useful emergenc} crop to be

grown by itself, and in the hurricane season supplies of

cuttings should be kept available for distribution.

That is to say, plains should be kept available, for

a sweet potato cutting itself will not keep longer than

about three 'lays.
< >f all crops which appear to

resist storms most in Jamaica is the coco {Golocasia

antiquorurri), but after a storm the small holder

cannol do better than plant peas and beans, for these

plants are quick growers, soil-enriching, and the most

nutritious of all vegetable foodstuffs.



274 THE AGRICULTURAL NEWS. \i ..i st 28, 1915.

Lime trees the cultivation of which is tted

principally with Di often damaged by

wind. When th in the soil

by wind or blown rid judgment is

required, otherw isi - and moi

may be wasted m raise and prop trees

which can never again obtain a firm hold on

the soil. Such trees thai are !•< ind lie

r at an angle, should be prompt! tit back

in uprighl position and supported by props. With

trees thai arc lying on the grotad, bhe planter's atti-

tude should be a wait in- mii, The trees whose roots

still'have a firm hold of the soil will in the course ol

a few weeks send oul vigorous shoots i i he base

of the trunk. In the course of a few months when

the i attained a considerable height, il will

^e time to remove the branches of the original tree

which are touching the ground. Thus in a compar-

ativeh shorl time the tree is renovated. The fallen

trees with roots badlj displaced make but feeble efforts

to grow, and these are best utilized for cord-w I, and

their places filled with healthy Seedlings.

Turning to a consideration of the c pit is

worthy ofnoteinthe presentconnexion thai colonies con-

taining the largest areas under this cultivation, namely,

Trinidad and Grenada, do nol lie in the track of gales

•and hurricanes. Nevertheless cacao is very susceptible

even bo comparatively light winds, and where branches

broken bhe limbs should be carefully pruned and

treated with resin-petroleum or sonic other form of

wound-dressing. This treatment applies generally to

.-all arboraceous crops and not only to cacao.

The cases of sugar-cane and cotton in regard to

storm damage are by nature of a different order.

.Sugarcane, unless the storm is very intense, seldom

gets i e than 'laid' and will continue to grow,

although later on its procumbent position must increase

the est of harvesting. Much depends upon the

ripeness of the crops at the time of the disturbance.

The later the storm the greater the damage. With

•cotton tl i bs are c it'ti ii more disastrous. A strong

wind will defoliate the plants while a gale or

hurricane may mean complete destruction. In cases

where the trees gel blown ovi t at a bime when the soil

is in a saturated condition, it may be possible to press

the roots back into position by means ol the feet, but

with all crops where there has been a sen,,us rupture at

the root centre there isvery little hope of satisfactory

ery.

In conclusion it will be evident in a general way
inflicted on i rops

by hurricanes is irreparable, though b} no means

ely s,,. To lessen bhe financial loss caused by
occasio plainer will in many
no doubl have had recourse to a scheme ol' insurance.

SUGAR INDUSTRY.

CUBAN SUGAR FACTORY RESULTS.
A _ i attention is given in a recent issue ,,t the

Louisiana Planter (July 31, 1915) to progress in the Cuban
i industry. One article compares the sugar factory

results in Cuba and Java, from which the following is

acted:—
'A study of the tal> le shows thai the various factories

considered by Mr. Hall, l>y their dytical work
demonstrated that the su cent of the canes in Cuba
for the crop of 1915 reached 13*08 per cent., as against Java
11-91 per cent, for 1914, and 1271 for L911. From the

runes (.'ill,., extracted ll"78 per cent, of sug I Java's

10'77 and 11'52 per rent, for the two years, respectively.
'In the third item, the careful working of the Dutch

sugar planters in Java shows a slight gain on their part.
The data given show the Cuban cane to contain the most

sucrose, but of the sucrose contained in the cane the Cubans
secured but 90 -07 per cent., while Java secured 90'43 and
90'60 per cent, for the two years, respectively.

•Another item of s,,me importance, especially from a fuel

point of view, is the fact thai the fibre in the I luban c is is

slightly under 1 1 per cent., or to be more exact, is lost;

per cent., while Java reports ll'Gl and 12
-32 per cent.

'The direct extraction by the mill of the contained juice
in Cuba is rated at 76'(il per cent, and the sugar lost in the

bagasse fusel upon the weight of the sugar-cane is estimated

at Tl'9 per cent, in Cuba and at II t and 11'.' p,i cent, in

Java, thus indicating the final loss of sugar in the bagasse as

slightly less in Java than in Cuba. On the other hand, the
loss of sugar in the filter press cake is rated in Cuba at

0'08 per cent, as against tt'l-'! percent, and O'Kt percent.
in Java.

'Now , 'ines a striking feature as to the density of the

juice which in Cuba registers 19 06, against Java l"> 76 and
16"01 per cent, total solids. Again, a single polarization of

the juice stands for Cuba at 1G27 and for Java at 12*67 and
13'54; a very striking difference, which leads us to wonder
whether the Java figures of polarization for those years are

correct, or whether ur Dot the Cuban figures apply to

undiluted juices and the Java figures to juices that are

diluted. The purity of the Cuban juices is reported at

85*36, against Java's 80*39 and 84*57 per cent., a notable

difference in favour of ( !uba

In spite of the foregoing, the Louisiana Planter
advocates in an editorial the need for more organized

experiment station work in Cuba for the good ,,f th t
> industry

as a whole.

'The Cuban Government oughl to be in a position to

i« ml at least -'
I a \e:n perin ent Si ition work

in connexion with its sugar industry. There is no venture

that the Cuban Government could nuke thai would so

quickly bring ample remuneration for an\ sacrifice that the
( Jovernn ;h(

make
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tional work.' t lontrastir i

'
l

'

UDa w ' 1 ''

thai of Louisian i, Java and it is clear!;

that Cuba i far otl jrowing
>'

Mt il wot !•
I urged 'lei

,.,. her sons up to the highest possible
si mdard

,
: their industry

,1 thai thi
3

b i propi
i
road to

fortunes than have hi d b) them.

POSSIBLE EXTENSION OF SUGAR
CULTIVATION IN TRINIDAD.

,\- ;, result ol an enquiry on the above subject from the

|

.,
.

,

i ommittee similar to those reported in the

;ust 1 I. L915, the Board of

Iture, Trinidad, recently app ... ed a committee whose

was t be the collection of information as to the

ilities before an increase in the amount of sugar produced

in the colony. It appears from the facts collected th

Trinidad there are I •-'.•> II acres in sugar cultivation and

30,981 regarded as available for sugar. As the result of the

on of the replies received bj the c nittee, that

no material extension of the sugar

industry is to be expected under present conditions, and that

a continuation of immigration on the scale oi the last few

years is necessary for the maintenai ce of the present normal

output.
The committee is also of opinion thai apart from the

,,i of labour the dominant factor in any possible increase

of the industry is the working capacity of the factories. To

ise this -.inl to provide additional encouragement for

cane farmers, fresh capital is absolutely necessary. This

would not be forthcoming without a guarantee that the

market price of sugar would be higher than during recent

The only way in which this guarantee could be

secured appears to the committee to be that a preference

should be given by the Imperial Government to sugar produced

in the British Empire;'
It may be noted in conclusion that the output of sugar

from Trinidad has steadily fallen during the period 1895 to

1913. In 1912 and 1913 the reduction was due largely to

drought and froghopper attacks; in 1914 with more normal

climatic conditions and diminution in pests there was

a marked recovery. Finally an important factor which must

be taken into account in considering the reduction is that

other and more profitable crops have been substituted for

canes. Coconuts, and to a less degree limes and cacao are

being planted on former sugar estates on some of which

canes are still cultivated as a subsidiary crop.

'Pui

pp I

m from
1

yield is o

•I'm .
, the raw

on, tl

Sugar-cane wax.
- The following note which appears

in the International Sugar Jffwrnal
for July L915 is likely to

interest owing to the fact that attention has been

given to the extrai tion of wax in Barbados and other places

locally:

'Cane wax, which occurs on the surface of the cane stalk.

is a wax of valuable properties,
which could be substituted

for carnauba waxin some of its applications.

'No practically successful meth been devised

for the mechani tion of the was from the stalk.

'The crude wax obtained from filter-press cake by

extracting- oi mic solvents is very impure, containing
well as the cane v

i,1 elf, and thi refore is

,- and of lower melting point cane wax.

end 'ii
pi

al ' ' idewax would pn

in ifit ibl

THE RESOURCES OF GERMAN SOUTH
WEST AFRICA.

More than usual i
the Gen

ssion in South W cl that this

territory, which has an about 322,450 square miles,

is now occupied by the troops of tl South Africa.

The subject of the lony is dealt

with in a very comprehensive manner in th e of

the Bulletin of the Imperial Institute. Primarily the wealth

of German South Wesl Africa lies in its minerals. Of first

importance are diam I of which £1,520,704 worth v.

exported entirely to Germany in 1912. Besidi

considerable quantities Of copper ore are mined as well 8

till ore, lead and marble. The territory therefore is a very

valuable one.

The next most important resoun f the colony is its

pasture land. Stock raising is in son,,. ,, jpects a well

developed industry as is shown by the export figures. Most

of the live animals that are sold are sent to the I'nion of

South Africa, and it may be noted that the stock raisers of

German South West Africa, have obtained most of their

breeding animals from the neighbouring British 1 lominion.

The inter-relation between the trade of German South West

Africa and the Union of South Africa is most marked, par-

ticularly as regards the agriculture of the two countries.

Moreover there is quite a considerable settlement of British

subjects, chiefly Boers, in the south of the German possession.

The article in question gives a good deal of information

on animal production and the diseases of stock. In regard to

the latter, German South West Africa appears to have

represented in it most of the more serious maladies.

As regards plant production there is not very much to

be said. Tobacco ami cotton are grown experimentally but

the country as a whole does not seem to be well adapted at

all for the ordinary tropical crops. In fact German South

West Africa, particularly the higher levels of the country, are

quite sub-tropical and in many districts night frosts are

experienced and curious mists which sometimes render the

vegetation so wet that water drops to the ground as if it had

been raining.
For the compilation of the agricultural portion of the

article under review the Imperial Institute is indebted to

Mr. A. H. Kirby, 15. A.. Assistant Director of Agriculture,

Southern Provinces, Nigeria, ami formerly on the staff of tic

Imperial Department of Agriculture for the West Indies.

A book culled Tim World's Cotton Crops, by John A.

Todd.B.L., published by A. and C. Black, London, at LOs. net,

is favourably reviewed in the Botanical Journal (London,

July 1915). The book appears to deal with the subject in

a very comprehensive manner, and the author, if one maj

infer from the illustrations reproduced, is familiar with West

etui feature of the book is the ten excellent

mapS 1
1 rpress. The bulk of the work

ho iccounts of actual cotton growing is

also favourablj pon.
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THE POISONOUS NATURE OF CASTOR
OIL SEEDS.

The following i< a summary from tin- Journal •/>' ih,

Board of Agricultw
!

land) of a paper on poisoning by
the seeds "t' the castor "il planl read by Koberl at the

meeting of the Union of German Experiment Stations al the

end of 1913.

'There is onlj one species of Ricinus plant known to

botany, viz., A' wiw, Li, but there area uuml

..I varieties. All the varieties tested have proved poisonous,

no matter what the si z
• colour of the seeds. The poison

is contained in the shelled seeds and not in the shell, capsule,

or oil extracted from the kernel. The substan :ontaining

the poison is known as Ricin: it is not visible as such in the

oil-free kernel; in quahtitj it forms only 1 per cent, of the

dry, oil-extracted kernels. As. however, Ricin exceeds

strychnine or arsenic in intensity, small quantities only of

Ricinus seeds suffice to make a feeding stuff poisonon

a single gramme of the kernel mixed with several litres of

milk having proved sufficient to poison a calf.

'Castor oil seeds are introduced into feeding stud's in

various ways. In the first place the hedges oi fields of

groiiml nut and sesame in the tropics are often of Ricinus

plants and the seeds may thus get mixed with those of

ground imi or sesame at hardest. During transport, in

storage, and in unloading there are again possibilities of

castor oil seeds being mixed with ojther seeds. A further risk-

is run at the pressing factorj where the machines may be

badly cleaned after pressing the castor oil seeds, so that i!

become mixed with the next kind of seeds pressed. Again,
for p iking process in Germany the usi i

I
i tor "il

ary, and there is the chance of their getting

into animal foods owing to the amount of transport of thi e

seeds that has to be carried on. Lastly, large quantities of

the shell ii old at low prices to manufacturers of compound

feeding cakes who grind and use these shells in the cakes.

As no method is known of completely freeing the shell from

the kernel, it follows that these cakes must, as a rule, be

poisonous, and on an average Koljert estimates that at least

1 percent, of kernel matter will be present with the shell, an

amount which is more than sufficient to cause fatal poisoning
of cows when it is remembered that cakes are fed at the rate

of from
L'Jlli. up to 8f tt>. per head

per day. farmers should

refuse all .such cakes, and merchants who resort to such

practice are as guilty as if they included arsenic in their

cakes.

'The poison, Ricin, is an albumin and has the characteristic

(1) of an albumin. (2) oi a ferment of enzyme. (3) of a toxin,

( I) of an agglutinin.

I i i he a II. ii min nature ol the poison it results that the

mixture of Ricin with human or animal foods cannot be

detected by purelj chemical methods, even when hundred

times the fatal dose is contained in the foods; but the possibi-

lity of extracting the poison from foods by water or other

method resl on the albumin nature of the poi

'The enzyme characteristics of the poison are useless for

purposes of detection, since feeding cakes ai found to

iin enzj mes similar in effect t" l!i<in.

•A^ regards its toxic effects immunity is reached by small

and gradually increasing doses; and in the l.l I serum of

immunized mimals 'antiricin', which has tie- effect ..fan

antitoxin, is formed. This serum has been found extremely
effective in the detection of extremelj small quantities of ricin,

but there is the drawback with this method thai i difj n il

serum is produced in the case "i some varieties.

'The method of detection by injection n -
i pigs

erving whether symptoms oi super-sensitiveness are

iced is not i, i ommended bj Kobert.

die lays stress however, on the efficacj of a third method
which rests on the agglutinin characteristics of the poison,

Le., even if diluted to one-millionth part of the original

trength il coagulates the blood i irpuscles of guinea pigs,

and a substance like sealing wax is obtained "n
filtering.

This method holds good for all varieties of Ricinus and is

even more, sensitive than the serum test. Even here it must
i -inhered that 'phasing give a similar reaction. Ricin,

however, will stand a temp il 70 to 7-"> ('., while tin'

only phasins that can he subjected to this temperature
without being denatured are tho in I'll

communis and related'indigenou legumi ,
and to detect these

from ricin toxicological methods must be employed, e.g.
subcutaneous injections with rabbits.

The pipe, concludes with e directions as mythe
conduct of tests l"t- the deteel in in feeding -tuff's.

'

CARBON DIOXIDE GAS IN INCUBATION.
The purpose oft lie investigation deall with in the

following abstract taken from the /.' lent Sta ion

liecoril was to determine the presi nee of carbon dioxidi

in natural incubation, and the relative requirements as

to ventilation and carbon dioxide during artificial

incubation:

A specially constructed incubation apparatus that would
hatch eggs and .u tic same time allow for an accurati

of all factors was used. This experimental incubator consisted

of four essential parts; the i

,

tbator, humidifier, gas meter,
and air pump. Tw nun oial incubators were also used

to determine the carbon dioxide in these t\ pes, and nests for

sitting hens were prepared in such a wa} a- to enable the

drawing of samples >! air from under the hen. The work
extended over live years, nearly 10,000 eggs being used.

The results ol these studies indicated that the chiei

source of carbon dioxide in incubation is the embryo, with

the egg shell, lien, nest material, and room air as minor
After t Ic third lay the increase "I carbon dioxidi- is

proportionate to the increase in weight ol the devi

embryo.
The amount of carbon dioxide under -mine.- hens at the

beginning of the period of incubation is much'higher than
for the room and increases to 50 or 60 parts in 10,000, while

in the commercial incubatbi li incn i dtofrom 30 to

50 parts in 10,000. Prom this it appi irs that carbon dioxide
is not a limiting factor in commercial incubation. However,
ventilation is necessary in incubation in order to remove
a portion ol tic respired carl lioxide and prevent asphyxi-
ation of the. embryo. It was found that the normal embryo
is able to withstand a wide varia irl lioxide during
incubation. Little effeel was noted on the percentage batch
where the earl lioxide occurred in from 'in to 60 parts per

10,000, but as the amount rises above 150 parts the,, \s

i in o ked decrease in the number ol chii
I

:

i bed.

[t is concluded that in all carbon dioxide will

he found, and that while its presence i- not essential to

sful incubat ion, its o up to 60 p i its in I0,0l H I

is not prejudicial to incubation. Ivacl ii luencing the

amount of carbon dioxide in t In e>jfg chamber ol an incubator
are rate oi \eni d.n ion iibi I

• inbryo
|

ieriod of n

t o ii. size of egg chamber, temperature, and carl lioxide in

the air of i he incub itor room.
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BRITISH 9UIA X.I REPOR T OX THE ONDER-
NEEMING INDUSTRIAL SCHOOL, FOR 19U-15.

The agricultural work i m the farm attached

to this school bas yielded duriug > it interestirt

results. Apart from I h the farm has

be a finam The total expenditure
on the whole farm for the year under review was $1,491*60,
while the revenue from farm pr ild, amounted to

$3,801*36. The i.
yi it's working was

$2,506'42>s 11 :d with $1,166*10 in the previous year
925 i L912-13.

During the year increases in the area under coco-nuts

and limes have taken place, and experimental plots of < luinea

oil have b ed. A few hundred

Arica nut palms and some Abais palms (Elaeis guineensis)

planted out. The coffee cultivation which

had suffered from the 1911 12 drought appears to have

recovered its productivity, the yield for the year under report

having been 20 per cent, higher than in any previous year.

A portion of the yield, however, rightly belongs to the

previous year when the crop was very late. The cacao fields

are reported I
i

: in s I order and free from disease of any
description. Like coffee, the yield of cured ear. in was much

higher than in the previous yen.
The Para rubber trees lia ontinued to make fair

growth. The tapping experiments have been continued, and

during the year reviewed, the yield per tree was slightly over

4 lb. Two hundred younger treeson the farm have now been

selected and are about to be experimentally tapped.
One of the most interesting sections in the report under

notice is that devoted to the subject of lime cultivation. At
the annual session of the < lombined Court of British Guiana
in March last, a vote of $3,100 was obtained for the erection

of a small factor} at Onderneeining for concentrated lime

juice on similar lines to those obtaining at the Government

Factory in St. Lucia, which has proved a great success. The
idea of obtaining a factory is said to 1 f some years standing,
and satisfaction is expressed at a prospect of its early
erection. The guarantee that there is to be a factory
ha- also caused increased activity in lime cultivation.

At Onderneeming every -are is being taken of the lime

cultivation, and the area i- being gradually extended.

During the last quarter of the year 349 barrels of limes were

sold, bringing a revenue of $212, while Seedlings and stumps
sold from the Onderneeming nursery totalled 2,575 valued

at $23*94.

The coconut cultivation is being gradually extended,
"t neu land having been planted during the year

bringing the area under coc it cultivation up to 27 acres.

The tree- have made satisfactory progress and have been

free from disease. The palms grown from nuts imported
from the Strait- Settlements, '

leylon, and some of the West
Indian islands, are now coming into bearing and records of

yields, varieties, etc. are being kept.

Miscellaneous plants on which appear in this

report include the Souari nut trei i

<

nucii'eruni), the

Brazil nut tree (Bertholletia md Tonka bean

(Dipteryx od-zrata). All these have grown satisfactorily.

The Tonka bean and the Souari nul lerabla

ibilities.

In connexion witl . the number of plants
sold during the year wa 3,83 y lime

and coffee seedl

finally, the I Ind

- iii regard to i

thriven well during the year under report, while from
a monetary point of arm 1 done better than in

any previous year. The account shows expenditure for the

$1,004*94, i ne ..i si. 105*55. A nel

on the stock farm was $640*50 inst $20*2*24 in the

previous year. It may !" added that pig- continue to pro\ i

remunerative. A boar and -i\ sows comprised the herd,
and sucking pigs and pork bred from them idealized during
the year $103*69.

UTILIZATION OF TROPICAL FEEDING-
STUFFS IN THE UNITED KINGDOM.

In continuation of efforts to encourage the feeding of

i.\ products of certain tropical crops to live-stock in (.;

Britain, the Board of Agriculture publishes further notes

on coco-nut. palm nut cakes and ground nut cakes, in the;

Journal of the Hoard for duly 1915.

Il is stated that an average -ample ol COCO-nUt i

may contain 22 per cut of albuminoids and 10 percent, of

oil; it is thus not so rich in flesh forming substances as

linseed cake, but in other respects is not dissimilar to i

feeding stuff. On the continent coco-nut cake is favoured

as a food for dairy stock. It is damped before Use and let

in 'plan titles of from 3 BE), to 4 lb. per day. it is said to be eaten

readily: sufficient data as to its suitability tor stock feeding
in Great Britain have not yet been accumulated. Theoret-

ically it should lie about equal to linseed cake, and, at

present prices, farmers would be well advised to use it

a substitute for more expensive foods in the concentrated
rations for dairy cows, md they should certainly give it

a 1 1 ial in feeding; for meat production.
< loco-nut growers will regard the foregoing with interest

and satisfaction, for the utilization of the nut On an extensive

scale for feeding purposes is likely to cause the niaintenan

of prices at a high level.

Palm-nut kernel cake which is dealt with next in the>

journal does not interest the West Indies directly. It i-s

worth noting, however, that the experience of foreign stock

feeders should appear to indicate that palm-nut kernel cakes
would make a very good substitute for linseed cake in feeding

dairy cattle. Cows may receive up to 5 ft), per head per day.
The subject of ground nut cake as a food stuff is dealt

with in a special article at considerable length. It may bet

noted that both dairy cows and fattening cattle may be fed

with this feeding stuff in small quantities. Pigs may be

given up to 28). per lead per day. and a firm bacon of good
quality is said to result from the feeding. But care must
lie taken to begin with very small quantities. For horses,

groundnut cake seems to have been found especially suitable

and numerous experiments have been made in which this

food has satisfactorily replaced part of the oat.- ration for

horses. In concluding it i- well to add a note of warning in

regard to the possible danger from feeding ground nut cake.

It appears that, while the high protein content is largely

responsible for the high feeding value of the cake it is also.

a source of danger, favouring the production of harmful

decomposition products, though this can. as a rule, only occur

when nuts in bad condition are used for making.the cake.

The nature of this poisoning has been carefully worked oul.

by different German investigators.
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COTTON.

WEST INDIAN COTTON.
Messrs. Wolstenholme andi Holland, ol Liverpool,

write as follows, under date August 7. 1915, with refer-

ence tot! of Wesl Indian Sea Island cotton:

Since our last reporl Sea Island cotton has been

The Aiinii.il Reporl oi Messrs. Henr> W. Frost &
Co., on Sea [sland cotton in the Southern States,

dated Augusl -. is as follows:

The market opened about November 15, basis fine L8c,

Fully Fine 21c, Extra Fine 23c, and ruled at these prices

until February 1, when Fine advanced to 20c. to 21c,
and Fully Fine to 22c, Extra Fine still selling at 23c. These

prices held until May 1 when Fully Fine advanced to 24c to

25c, and Extra Fine to 25c. to 26c

This reporl shows thai the total exports of Sea

Island Cotton from the United States to Liverpooland
Manchester, up to August -, 1915, were lo."> and

1,819 ball s, respectively.

The following information about the Growing Crop is

also taken from the Annual Statemenl of Henry W. Fro I

a Co . dated August 2, 1915:

The acreage is larger than the last. In Florida the

i
, isi i- small, in Georgia 1") percent, i" 20 per cent , in

Carolina 1" to 1"> per cent. It is, however, well, n"t to

•hat there is a considerable decrease in the amount of

fertilizers used, which will off-set in a measure tin' increase in

>rts at this writing are generally promising,
ami the estimate of a crop "I' 100,000 bales for the three

lered conservative, It is thought the trade

will n 1 it all it m ideratc pi ices

Meeting of the Agricultural and Commer-
cial Society of Grenada. Mr. -l. C. Moore, Superin
t •an I'll' <!' Agriculture, writes tbata well attended meeting of

the Grenada Agricultural and Commercial Society was held

.i the Botanic < • irdens on -Inly 8.

i in the invitation of the President (lion. I '. S. DeFreitas)
mi In-half cit' the Society, Hi- Excellency, the Governor (Sir

George Bazil Haddon -Smith, K.C.M'.G.) kindly presided.
After addressing the meeting His Excellency presented

tn Mr. Joseph Marecheau a silver cup awarded him by the

as the competitoi who obtained the highest merit in

the Cacao Prize Holdings Competition in 1914.

A papei iltivation of limes was read by Mr. .!.('.

M -. the Superintendent of Agriculture. The intro-

ihis subject was both appropriate and opportune
as considerable attention is now being given to lime growing
in Grenada and < arriacou. All points, from tin- raising of

seedlings to the fruiting ol the trees were dealt with; special

attention being given tn tin- selection of land, wind proti

planting distances, d -ml tin- control "t insect pests.
An interesting and useful discussion followed, ami His

Excellency decided to have tin- paper printed for local

distribution.

Mr. W \l \l dins Smith, tin- Agricultural Instructor, thru

i. mI a papei "M 'In- diseases oi cacao, in which In- described,
ami laid -in-" ii]inn tin- importani ol adopting those

remedial ami preventive measures now- recognized as essential

to successful i sanitation. This paper was also

followed bj
i in cu ssion.

Mis Excellency in his closing remarks expressed his

desire to give every encouragement possible tn tin- advance-

ment i'l agriculture in the colony.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
i;renada. Id a recent c unication from Mr. J. ( '. Moore

(Superintendent of Agriculture) it is stated that tin- work in

tin- Experiment Station has consisted in the preparation of

land tor provisi irops ami in the distribution of plant.-', in

connexion with which 400 limes ami "a M) coco-nuts have been

sent out. Observations relating to staple crops and stock fur-

nish the information that the progress of the eaeao crop is

satisfactory ami that spin-anil sugar crops an- normal. Lime

planting has just begun. It is stated that experimental

plots of limes have heen started in St. George's and at the

St. Cyr mountain settlement.

In regard to 'agricultural education it is reported that

a number of text-books and Imperial Department pamphlets
have been procured for the nsi- of the local Agricultural
Cadets.

The average rainfall at twenty-five stations during June
wasti inches, ranging"from lot in !)"59 inches.

In i later communication to this Office the Super-
intendent of Agriculture mentions tin- preparation of

land at the St. Cyr mountain settlement for a one-acre

demonstration pint of limes. From the Botanic Gardens
the following plant- wen- distributed during the month
of Jtth . cacao 500, coco-nuts 2,469, lime- 7.7"ii>. cuttings

572, seeds 1 to lb., and 27 others. In regard to staple

Crops, eaeao is said to he very promising, while limes'

and spices are regarded as satisfactory; sugar normal. The

planting of limes continues ami the Superintendent had

visited several estates in connexion therewith. Very good

agricultural weather is "said tn have prevailed, thi average
rainfall I'm- the month being about 1 2 inches.

st. vincent. In this island, according to a report
from Mr. W. X. Sands, Agricultural Superintendent, muo-h

progress has been made with work in the Experiment
Stations. Among the plants distributed were sun sweet

tuttings and 100 sorghum, while t mm the nurseries

700 lime and 140 mahogany plants wen- sent nut. The
condition of the crops, on the whole, was satisfactory, but

insect attacks, particularly of arrowroot, ground nuts and

corn, were noted. The bronze beetle of cotton ha- been

prevalent in certain parts of the Windward district, A runt

disease ni corn appeal I widely distributed ami may
provi difficult tn control, The mosaic disease of to

was observed at Belair estate. The Agricultural Depart-
ment has been able tn assist materially with advice ami with

practical measures I'm dealing with the vari ms pests. There

was a meeting ot the Agricultural and Commercial Society
on July 7. at which His Honour tin- Administrator presided,
when correspondence in reference to prices in 1m- paid for the

cotton crop ol 1915 16, ami freight rates totton, were

discussed. The rainfall re the Botanic Station was

16 -"'i'l inches; at the Experiment Station, 10*52 inches

st, lucia. Recording tn Mr. A. .1. Brooks, a good
deal oi activity characterized tin Experiment Stations during

July. Amongst tl porations carried on there in- to be

not,, I prepatingland fot'ground-nutsr, transplanting onions,
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distributing lime plants, sowing lim nd planting oul

orange stocks for i
i dding in 1910. \t the Botanic Gardens in

-. t he n In i
i lie month has

•

1 1 i 1 1 i_r tl: i ting main

nto a driving road. The radiating bedsinthe

have bi bed ol p.<
i wide is being

ii d up. This should greatly improve the gardens as

a whole.

Reporting "ii the condition of the staple crops it is said

that the cacao crop is likely to berate, while as n

i growth is being made. The lime crop

during July was coming in beavily.

A special effort on the pari of the St. Lucia Department
is the preparation of leaflets dealing with local probli a

practical importance. Up to the present leaflets on the

follow ing subjei
> ii The i lultivation of

Peanuts, Notes on the Planting out and ^fter Treat

mem of Budded Oranges and Grape Fruit. The Use

of the Donkej as a Transport Animal for St. Lucia.

Lime Cultivation, Special notes dealing with Common
Errors in St. Lucia. Other educational work has includ

ed the examination < eachers foi the head teai

certificate at the Botanic Garden
,

in agriculture. Assist-

ance bas n given the Choiseul Boj Scl I in laying

out their new garden adjoining the Experiment Station. The

rainfall at Reunion during July was 8*06 inches compared
with - I '71 at ( Castries.

dominii \. The Curator (Mr. Joseph Jones) reports

a continuation of work in the nurseries and in the lime and

cacao i speriment stations during the month of July. There

were shipped 13 bags of cacao and 3 bags of kola

nuts. The local price paid fo fellow limes dropped

during the month from 7s. to 6s. per barrel; there were

po cable quotations for concentrated juice. Continued

activity and further extensions in the planting of limes are

also recorded. Experiments carried out to determine the

li h.n of lime juice on freezing, formed the subject of

a special repon to the Commissioner of Agriculture. In

to Agricultural Education and Reading Courses, it is

toned that thirteen candidates presented themselves for

examination, four of whom were selected for a two-yeai

training. The halt-yearly examination of the

Agricultural Pupils was held on .Inly 9. The weather during

July was unusually wet, rain tailing on twenty-eight out of

fchirtj one 'lay-, making manj agricultural operations

difficult to carry out. The rainfall foi the i th was I 1 s i

inches. The plant distribution was as follows: limes 12,775,

cacao 250, nutmegs 25, budded i tt 7, grafted mangoes 3;

making a total of I 3,060.

will. i \. Writing on the subject oi agricultural events

during July, Mr. J. Jackson (Curator of. the Botanic Station)

to the institution ol experiments with maize and sisal.

The last mentioned will be followed with special interest.

The young cane crop on the estates is said to be

continually improving throughout the island. So far it has

had no serious set hack sin d. The harvesting of last

year's crop was almost completed. During July there was

a comparatively small area of cotton planted
Other items of interest invlm l< the planting oi forest

trees around Waitings, and th< lecture by Dr.

Tempan\ to agricultural students. I hiring the month •"' 10

inches of rain fell.

MONTSEREAT. In i communication received at this

Office from the < Ittrati i Mi -W. Robs

that in July the collection , iners was found

necessary, and 7,000 were taken on a hall acre plot in

i Jrove station « ithi orl night . < lontinued atta<

cotton worm ha ted which re nstaut

dustinj rphides wer
and severe. Experiment

• liave

investigate the damage done to d
A successful meeting ol Onion Growers' was held on th

in discuss the question of an Onion Growers' Association, the

Government having approved of an adva i _ a ide to

finance the scheme. The rainfall for the month
follows: Grove Station, 8 -

72; II irri
-

>n, 7'37 incl

st. kitts. Mr. V. I:. Shepherd, Agricultural Superin-

tendent, says that the reaping of the old cam i

|

mu covado e I ontinued dining July, but

difficulties wen- great owing to the neavj rains. On the

night of .inly 15, an average of about 6 inches fell all

the island and this was followed next night bj a general pre

cipitation of 2 inches. This al rmal fall caused gp
in t he fields and roads and did much i i

hi young cane crop is in a very healthy condition

growing rapidly. The prospects at the present tin

a record cropare very promising.
The cotton crop is in an equally satisfactory condition

and at this period is the most regular and promising crop
thai has been seen in Si. Kitts. Ii the boiling is on a par
with the growth of the plants there will be an excellent

return of lint.

NEVIS. Mr. W. t. Howell, the Agricultural [nstn

at Nevis reports the following plant distribution during the

month of July: sweet po i
>< ittings 2,800, Lima beans lull',

selected cotton seed H7 lb. The young canes throughout the

island were quite healthy and vigorous, and making rapid

progress in growth, the condition of the crop on the whole

being satisfactory \ o i s cotton is said also to be

promising; the more advanced fields are blossoming freely

and the later ones have made a g 1 stand. Preparation and

planting are still in progress. Cotton WO] d m

a little damage to some fields. The rainfall for the month
was 8T I inches; for the year to dale, 25'91 inches.

virgin islands. Mr. ( '. A. (ionics, acting Curator,

reports from Tortola that very hot days with high winds

were experienced 'luring the month and the weather condi

tions were adverse to agricultural operations. It was

accordingly a very unfavourable month for pla

cotton ami manj growers were still awaiting seas

weather. At tin- same time the condition of the

cotton fields planted Is said to he surprising!}
in view of the unfavourable weather, but immediate

rains .ii" necessarj to maintain the vigour of the plants.

During the month of -Inly the establishment of the cotton

seed farm was successfully carried through. The acting

Curator visited the island of Jost van Dykes and inspected
the cotton growing areas there. The area under this crop
is less than in previous years, food crops having been p

in some of the fields which in previous yen- were esta dished

in cotti hi.

DEPARTMENT NEWS.
The Imperial (

'

lissionor of Agriculture an ived

in Barbados from an official visit to Grenada by the

C.R.M.S 'Chignecto' on August 24.

Mr. H. A. Ballon, M.Sc. Entomologist on the Staff

of the Imperial Department ol Agriculture, left

Barbados on Augusl 23 bj the S.S. 'Denis for New
Yoik on three months leave of absence
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number deals with the subject
of storm-damaged crops and means of reparation.

< in page 27ii will be found a sui arj of an

interesting papei on poisoning bj the seeds of the

castor oil plant read al a meeting of the Union of

German Exper.menl Stations towards the end of 1913.

Notes on the utilization oflfcropical feeding stuffs

in the United Kingdom are given on page 277.

[nseel Notes, on pagi 2S2, deal with the control

ofthecl oi moli ci ickel and ol hi i insi cl pests in

Porto Rico.

Knt. .in. .-i'ii. .us fungi of Porto Rico, and the us,- of

mngus parasites in 3ec1 control comprise

Fungus Notes which will be found on page 286.

Poisonous Beans.

A question of the poisonous nature of certain

forms of Lima bean, dealt with recently in an article in

the West Indian Bulletin, has I n responsible for

an..t l the subjeel in Tin Field (London, July L7,

L915). In this ii is stated thai there is no greal
difference between the plants ol scarlel runner or

French beans and the Lima beans. The former are

varieties of Phaseolus vulgaris, while the Lima beans
are cultivated varieties of P. lunat us. They diffi

the colour of the Bowers and P. lunatus contains

fewer seeds than P. vulgaris. The seeds of the

cultivated races of both species van much in colour.

Those of the scarlel runner and French beans are

supposed to be poisonous when mature, bul as thej arc

never eaten, except when they are quite young and

inoccuous, this does not matter. Lima beans, howe\ er,

as pointed out in the West Indian Bulletin, are i

when matin. and their arc eases of fatal poisoning

resulting from eating the dark-coloured seeds. The

subject of the poisonous nature ofthe Lima bean still

continues to present problems requiring further

investigation as is, sHbwn more and more b) references

to the subject which appear in the Bulletin of the

Impt rial Institute.

Trinidad and Tobago Wild Birds and Wild
Animals Protection Ordinance.

There has recently been added to the laws ol

Trinidad and Tobago, Ordinance No. II -1915, which
is an Ordinance to make provision for the protection of

certain wild birds and wild animals in that Colony.
In this Ordinance Wild bird' is defined to include any
bird specified in the first or second Schedule annexed fco

the Ordinance, or in any proclamation of the Governor
under section 12 of the Ordina , whilst 'Wild

animal' includes any animal specified in the third or

fourth Schedule, or in an\ proclamation issued by the

Governor as aforesaid. This Ordinance contains the

general provisions that arc to be found in similar

enactments that have been passed in other colonics foi

the protection of wild bin Is, the imposil ion of penalties
for offences committed thereunder, and the customary
exemptions in the case of wild birds and animals killed

or taken for scientifio-purposi
-

An important feature of the Ordinance in

addition to the protection which it will afford to the

wild birds and animals ofthe Colon)', and in preventing
the possible extinction of rare and valuable species, is

ill.- usefulness ofthe Scllei lilies as all authorised and
authenic list of Trinidad birds. Here the birds are

classified and grouped together under their generic
in

is,
the scientific and popular local name of each

being also riven. Thus there are thrushes; wrens;

warblers: h
ij creepers; vu dlows; tanagi

Orioles, cassiques, black birds, etc.; flycatchers, mana-
kins: cotingas;

\\ Icreepers oven birds, etc.; ant-birds;

humming birds; swifts: goatsuckers, « [peckers; king
of the woods: kingfishers and jackamars; trogons;
cuckoos and tick birds; toucan: parrot s: owls; corbeaux;
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doves; herons, egrets and ibis: and hawks and kites.

These schedules, as we have remarked "ill serve a verj

useful purpose in placing on record a complete lisl "I

tin birds of Trinidad.

Progress in the Cane Sugar Industry.

Discussing the progress in tin cam sugar industrj

of the world as evidenced by the marvellous progress of

industry of Cuba through the adoption ol bhe

most modern sugar factories, th Louisiana Planter

(July 3, 1915) avails of the opportupity to refer to bhe

lated system of sugar man uf;i ;ture which obtained

in Barbados more than two hundred years ago, and

which is still maintained there a1 the present time,

namel} , the utilization of v\ indmil! power as the motive

power in grinding sugar-cane, and the open kettle

system in the boiling house; and i udeavours to explain

why here in the Wesl Indies, nol very far apart, there

should stand to-day twomethods of manufacture, one

involving the highest scientific r si arch and attainment

in every directoin, and the other following the old

lout ine of centuries ago.
It is pointed oui that the conditions incident to

the growth and manufacture of sugar-cane in the island

of Barbados are such that while the industry carried on

elsewhere in a similar manner generally tailed and

d away, in Barbados bhej have withstood all the

innovations of modern progress because of their

favourable climate, and of their large, intelligent, and

available negro population. With reasonably fertile

soils and a favourable climate, the Barbadians

have been able to survive up to the present time,

although continuing in their old methods of sugar

production. Elsewhere those who have held on to the

old methods have been driven from the field by actual

necessity. That necessity is said to be gradually

reaching Barbados, and it is shown that sugar houses

that have developed advanced ideas, concentrating the

work of several sugar houses and one ownership in the

besi available sugar house and there utilizing modern

machinery and turning out yellow crystals instead of

the old-fashioned soft open kettle sugars, have done

better than their neighbours who are following in the

bracks of their fathers.

Concluding, it is mentioned that there has been
a move for the bettermenl of sugar housework in

Barbados, and there is everj reason to believe that

after 200 years of successful sugai manufacture Bar-

bados will come to the front with its modern sugar
ies and perhaps within the nexl decade one or

two largv establishments may make the entire sugar

crop of Barbados with less human labour and at a far

less cost than now, the diminish in human labour

and in transportation being brought about by the

introduction of mechanical devices of the labour-saving
order.

The History and Functions of Botanic

Gardens.

At the Twenty-fifth Anniversary Celebration of

the Missouri Botanical Garden (October 15, 1914-)

Mr. A. W Id il. M \ K ]..s read a verj inter sting

paper ha\ ing the above title.

At 1 1" !>• ginn ol the paper it is pointed out

that travel in search lor spices and drugs was the real

origin and foundation of botanic gardens, though oi

course in recent times their timet ii m >me

great lv exti tided.

ifter crediting thi Chinese wibh the distinction

of being then of 1 he idea oi botanic card,

the author goes on to give an historical account of

(deck. Roman and later Italian horticultural establish-

ments, and then oi he earlier gardens in England.
Ven interesting information is given concerning the

far tamed Chelsea Physic Garden and bhe development
of the Royal Gardens, Kew, of which bhe author is

Assistant I >irector.

Turning to bhe < Monies, Mr. Hill points oui

that the earliest tropical botanic gardens appears
to have been founded in the Wesl Indies at St.

Vincent, in ITiid. The Indian and Ceylon gardens-
are dealt with at some length as well as the less

I topical establishments in South Africa and Australia.

In America the author pays tribute to bhe Botanic

Garden of Harvard University with its wonderful

Arboretum. 'With the Arnold Arboretum situated

close at hand, Harvard has become a Mecca for

botanists all the world over.'

In considering the functions of Botanic Gardens,
it is shown that there has been a gradual change from

the purely medicinal garden to one designed to provide
a synoptical illustration of the whole vegetable king-
dom. In recent times the well-known Botanic Gardens
have developed into centres for the study of botany

particularly systematic botany. Kew occupies a unique

position in this respect, its establishment having

specialists in many different branches whose systematic
and economic work has done a vast amount to develop
the botanical resources of the British Empire.

St. Lucia Leaflets.
Mention is made on another page, of the fact that

the St. Lucia Agricultural Department under Mr. A. J.

Brooks has been issuing leaflets on agricultural matters

of local importance. Copies of the first two of these

have been received. No. 1 is entitled The Donkey
as a Transport Animal for St. Lucia, and in the opening

paragraph it is stated that not sufficient use is made or
this animal in a mountainous island like St. Lucia,

especially for the transport of agricultural produce to

and from the coastal villages. The economical nature ol

the donkey is briefly described, and it is stated that

inmost of the other West Indian islands this animal

finds increasing use as a beast of draft and burden. The

capacity of bhe donkej is dealt with, and it is finally

pointed out that the initial cost of these animals is

much below that of anj other beast of burden and it-

soon repaj
- the capital outlay.

The second leaflet is longer and deals with the

cultivation and uses of the ground nut. The Bubject
of cultivation IS treated in a practical manner and
should serve a useful purpose in stimulating the

cultivation of ground nuts amongst bhe small holders oi

St, Lucia.
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INSECT NOTES.

NOTES ON PORTO RICO INSECTS.
, ONTROL "I Till CHANGE OB MOLE ' RH Kl r.

The Ohanga or mole cricket (Scapteritcus didactylus)

has been a serious pes) in Porto Rico for several yea

and this, or other related forms, has been troublesome in

other West Indian localities. The Porto Rico B ird of

Commissioners ol Agriculture has recently issued Circular

\ G, entitled Control of the Changa, by Messrs. S. S.

Grossman and G. N. Wolcott.

The method ol control which has been found satisfactory

consists in the use of a poi s bait prepared by mixing

[001b of low grade flour and S\ to 3 ft. of Paris green

This is applied in a ring about thl planl to be protected or

sown broadcast over the surface bf the ground.

The experiments which have Jed to tin on of this

poison bait were c lucted principally in connexion with the

tobacco crop and they have extended over several years

The same treatment has been found applicable to sugar-cane

and vi rops.

The ring method is particularly applicable to tobacco

and sugai cane, kbout a heaping teaspoonful of the mixture

is used per plant and it is applied' in a shallow trench about

1 inch deep and about 3 inches, from the plant, that is to

>av. the ring -will be about 6 inches in diameter with the

plant in the centre. The poison mixture should not be

allowed to come nearer than ''< inches to the plant nor

should any of it be dropped on the plant, as it lias a burning

effect mi the roots and leaves of plants.

In using this bail in the broadcast method, it is neces

sarytofree the soil of plant growth as far as possible by

ploughing, forking or hoeing in order to deprive the mole

crickets .it i I. In about a week the application is made,

amounting to aboul ' ll(| ft>. of the mixture. After anothei

four or five days, during which the changas have had an

opportunity to eat the poison mixture, planting may take

place in the ordinary way.
In an experiment with this method of application in

a vegetable gardeaven i tory results were obtained.

The experiment consisted of twenty lots of 300 plants

each; ten lots (3,000 plants) were planted on the land which

p.,,! received applications ol the Paris green and flour

ml. equal number was planted on land which

had n"t been poii id

In the latter case 3,000 plants were pi inted on land which

Pad not received an application of poison, 1,405 grew and

1,595 were lost, while in thai porti There the poison was

applied only fifty six plants wen- lost and 2,944 plants grew.

Oh the treated land less than 2 pel cent, were lost while

on the other, the I"— was 53
pi

f cent.

Thecostoi this treatment is rather high, amounting to

lor $10 per acre, including labour, when the flour costs

.

per ton (2,000 IK) and Paris green is obtainable foi

Ei ! per ft). En the opinion ol the writers of

the Ci culai the expeusi of this treatment is fully justified

since the mole crickets are all killed out and an almost

perfect stand of plantais ob linst an imperfect

stand in spite ..I repeal
and supplying and

eventually a short crop resulting from an irregular and

pitchy stand, in land where the chat [8
ll d and where

no treatment is given or where measures other than that

mentioned above are tried.

INSECTS UTK'I'INi. VEGETABLE CROPS in PORTO RICO.

Bulletin Xo. 192 of the United States Department ol

Agriculture, by Thos. II. Joi a brief account of the

principal insect pests crops in Porto

Rico. Many of tl nown in the

Windward and Leeward Islands

[n the case of thatinsects which occur also in the i

islands, those in Portq B inlj
t general interest, but in

thecase of asi pes) which does not occur in these islands

and which is liable to l
i which might be introduced from

Porto Rico a very considerable amount of importance should

1 e attached to it.

It will be remembered that in a recent number ol the

Agricultural News (see issue for April 24, 1915) an account

was given of the sweet potato weevil | ( 'plas loi m icai ivs . This

insect was there recorded as occurring in India and the Ear

East, in Africa, the United States, Jamaica, Cuba, British

Guiana, and the Bahamas. It is now recorded from Porto Rico,

and as this insect docs not occur at present in the Leeward

and Windward Islands and Barbados, great care should be

rcised to prevent its introduction. Cylas foi

is fully as serious a pest as the Si ' has

batatae), and if it became establi hi nj of these islands

it would very considerably redui pot itoes.

The Southern beet webworm (Pachyz'iwchla bipv

talis), the larva of a small moth, has been found attack-

ing garden beans and thi i nrd bean (Canavalia

furmis) in addition to weeds oi the genus Amaranthus. On
the garden bean and the Amaranthus, the leaves were -

and these wen' webbed togethei forming shelter for the

. but in the case of the sword bean the larvae were found

inside the green pods.
This is of interest in o w ion with the appei i

pests "I beans in other West Indian island

The Mole cricket (Scapterin I is regarded as

the most serious pest of' vegetable crops < >t these the :

egg plant, turnip and cabbagi are stated to be most affected,

whilst the watermelon, bean, swe I potato, and yam
seldom or never attacked. 'The method control'for this

insect given above will probabb tacks of this

pest to be hciter controlled in the m in the p

II. A. B

Fumigation ot Baled Cotton. -Iu com

with the article on the Pink Boll v pp ired in the

last number of the Ag* si uli\ rai Vt I ivi ing efen

•ii that insect and the •' of the I li I Horticultural

Board to fumigate haled cotton shou rest: 'W. I >.

Hunter and G. B. Sudworth, ol th< Federal Horticultural

Hoard, had a confen ace at Pi Pa., on April 1 I. with

i he designers of a to ich b ch m b dapted for the

fumigation of bales of cotton. On April 20 a conference

washeld with the Department rding proposed action

of the Federal Horticultural M I, regarding the fumig
of all foreign cot ton rea to destroy the

immature stages of '• Ltepresental

cotton nulls from all parts
of tl were present.'

\ i

. -. S . •">. June 1915.)
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VULCANIZATION EXPERIMENTS ON
PARA RUBBER.

The cause of variabilit} in I'ara rubber has for

man} years been the subject ol much discussion and

investigation. In the Fi It-rated Malaj States,

during rei i nt yi ars, the work don has been consider-

able, bul it seems that il is onl} now thai real light is

being thrown upon the subject The following is

a summar} ol recent results obtained bj Eaton and

( irantham:—
(I i Considerable variati 'curs in plantation Para

rubbei case ot 'first latex' rubbers, both From

rubbers from the same i tndfrom different estates.

(•_') This variation is connected principally with the

behaviour of the rubber on vulcanizati i.e. its rate of cure,

.•Hid not in respect to its strength, elasticity and general

properties,- especial!} in the case ol properly prepared 'first

latex samples.

(3) [f the rate of cure- be known or ascertained under

specific conditions, vulcanized rubber having similar mechani

ca] pro] cai m ide from all good s imples ol 'first

1

i

ili A difference in mechanical properties does exist,

even among led first quality rubbers, but these

differences an greater between high and low grade plantation

rubbers; some rubbers never attain the maximum mechanical

properties reached by others, whatever period of cure is

adopted. These <

!

es in the case of 'first latex' rubbers

ire not so important to the -manufacturer as the

difl rences in the rate ol cure, and are not of the same order.

The rate ol cure is due to the presence of some

chom u in the latex, possibly the proteins
,,] some other constil cu nt. or to soi di t adation produi I

,1 ,1, d from thesi substances whicl icts as a catalyst and

i the rate ol cure.

(6)
lin substanci ma} be already- present in the latex,

ind its amount in the raw rubber determined by the mode of

ration and coagulation, or it may be subsequently
formed in the latex b} decomposition, and taken'up by the

i, ,n iable quautit g to mode of preparation,

or alternatively it may be formed in the coagulum in van ible

iding on the amount of serum (or moisture)

left in the coagulum or the presence of preservatives which

hinder or prevent its formation. The alternative theories

await investigation.

(7) Smoking, removal of excess of 'serum (or moistui

in the washing and machining processes and preservative are

imong the artificial factors which either hinder the forn

substance or, il it already exists in the pn pared rubber,
> it. The natural differences in latex due to

i .1 causes maj also have a simil n effect.

(8)
Tin catalytic substance is probably not affected

greatly bj heat, since in the process of mixing and vulcani

the rubber i- subjected to considerable temperatures,

although heal ma} prevent its formationjn the latex or freshly
i o igulated rubber.

Th rate ol cure of a rujbber in der spi cified

conditions, is not indicated in an} way 1 > \ the apparent
mechanical or any other apparent properties ol the raw

material, hence the absurdity ol the present 'methods' of

valuation ol rubber.

(10) Oneleris pantos, a manufacturer probably prefers

a rapidly curing rubber, as it i
its economy in heat,

labour and time costs, and dly, a rubber which cures

rapidly is said to hai ei keeping qualities after vulcani

zation Rapidly curing amples should therefore obtain

a premium in the market and probably would do so, it valuation

n ' irried out on a :ii ntifii basis, provided uniformity in

rate of cure is maintained at the same time.

(Ili I nifoi mil
j

I ween
r

fii 3l latex rubbers from

different estates will proljaWy be very difficult of attainment

with present methods, owing to the number ol I

involved, but should not be difficult of solutii n among such

rubbers from the same est ti

(12) Two alternatives are suggested: (1) the issue of

certificates giving correct rate of cure and mecha

properties at this cure (2) the attainment oi more

uniformity by the method suggested in this paper and

elsewhere, in which rubber from late: collected during
a scries of days forms part of one ball or block, whii b m
described as the method of averages.

THE INHERITANCE OF SIZE IN

TOMATOES.
The Ohio Naturalist for April L915 contains an

interesting paper on the above subject, a summary of

which is reproduced below. Although the paper i

only with the currant pear tomato cross the results

ma) have a much wider application.

A more accurate representation ol the size of tomato

fruits can be obtained from their weights than from their

linear dimensions.

The size of fruit of the F I generation of the currant-

I"
H cross is the geometrical mean between the parental sizes.

From an examination of all available data upon the

inheritance of fruit size in the F 1 generation, it appears
that, when two varieties are crossed which differ widely in

fruit size (the size of fruit of one parent being probably
about two, three or more times the size of the fruit of the

other parent), the V 1 fruit size will be nearer to the geomet-
rical than the arithmetical mean; but when two parents
similar in fruit size are crossed, the size of fruits of the

offspring will approach more nearly to the arithmetical than

to the geometrical mean.

The average fruit size of the F '_' generation .Iocs not

exceed and is even slightly less than the average fruit-size

of the F 1 generation. The segregation of size factors and
the incomplete dominance of the small size (actors of the

red currant parent may be explained by the assumption of at

least four size factors. It no parental sizes can be ever

obtained, there may be more than multiple factors involved.

The fruits of the F 2 and F 3 generations agree fairly

well with respect to variability and average generation size.

The F I fruits-show diminished variability and size.

In connexion with the prevention of cotton reaching

any of the enemy countries Professor Dunstan, Dii 'Cto I

the Imperial Institute, writes to J% Times to the effe

should any stringent measures such as the declaration of

., as contraband betaken, due consideration should be

given to the interests ol cotton growers within the British

Empire. The principal point raised however is in connexion

with the idea that the whole of next year's siipplx si Id be

bought Tom America in advance. This would obviously
affect adversely the British cotton-growing industries in

Egypt and Ah e a
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In .in article <m cdtton growing in Jamaica, the

Demerara Dai for July 23, gives the following
. regard to the coat of producing certain minor crops

including cotton: lied

i;7 as. !
,!

I8*i3d., givin '-"-' 17*. 6<f.;

and cotton, £7 9s. 6d., giving n oi £11 5s., the total

fit being £10 7.--. 1-/'. Mention is made ol the sui

which has attended the experimental cultivation of Cauto

cotton.

GLEANINGS.

Tin Board of Tradi Jour it the Jama

tea Gazettt for May I •"• contains a notice declaring the

Panama disease ol to be a notifiable plan iase

within the meaning of tin- new Plant Disease Law,

X... 3 of 1915.

The exports of rubber and cott mi from French Indo-

china during I'M I are given in the / r World

August 1. Then' wasnii increased shipment of rubber, while

in the case of cotton there was a decided decrease amounting
to nearly 8J million pounds.

A list of trees is published in the Barbados Offi

Gazettefoi -Inly 19, available for distribution on Arbor Daj
which was observed on August '-'. Large numbers of the

following were in stock: Casuarina sp., Fustic, Logw i,

nisfa Ash, and Mahogany. Altogether there were fifty-two

different species of plants available.

The rapid increase in the imports of natural indigo into

the United Kingdom is shown bj figures published in the

London Ch/imber of Commerce Journal for July 1915. In

1913, 1,174 cwt. was received, valued at £54,739; in 1914,

5,314 cwt., valued at £181,695. By far the greater portion

of the supply is derived from India. In 1911 the United

St ites entered int.. the trade for the first tin.'

It is stated in an article in the Agricultural Bulletin of

the Federated Malay States that the cultivation of rice has

been perfected in Spain, in certain directions, to a degree

unattained in any other country in the world. Rice is grown
in rotation with other crops, and special tield implements are

used for the cultivation of the soil. Thesubject is dealt with

fully by l>r. I".. J. Butler, in the Agricultural Journal of

India, Vol. IX. No. 10.

According to the Trinidad Mirror for July 23, much

interest is being shown in the new 1\ established lime cultivation

at Jerningham Junction. On another In state the

proprietor has just installed a new crushing plant, and

i|,|,;nvi,tl\ intends to manufacture lime products on the most

|,
t, i date lines. Ill the next few years it is believed that

I lime products will add another important
ii t.. Trinidad.

In the Cuban American foi June L9, 1915, there is an

article which advocates the cultivation of' henequen in certain

ricts of Cuba. Ii is- stated that in Nuavitas, a plantation

ired and pi,
nit.. I costs $1,000 and in the third year begins

i.. 1. ring in returns, [t is pointed out thai not all soils are

Suited to henequen, but quite as many as are suited in the

district mentioned tocitrus trees, alarge number of which

have already been planted in localities quite unsuitable for

their successful development.

New Sources of Meat Supplj Within the Empire is the

heading to a note in the Bulletin >>' tin- Imperial Institute

for April-June L915.' The question of establishing an export,

trade in meat from South Africa is discussed, and refer

is made to the suggestion emanating from the Imperial

Department of Agriculture for the West Indies, relating to

the production on co-operative lines of pork ami bacon. An
abstract is given •>( the information on this subject published
in the West Indian Bulletin and the Agricultural Mews.

.Judging from an investigate tonducted at the Agricul-

tural and I loi-ticultural Station ot ,he University ..I Bristol,

beet sugar is Letter than cane sugar for fermentation purposes
connected with the manufacture of eider. The peculiar taste.

of cane sugar "as easily detected in the cider whereas the

beet sugar did not give any new flavour to the beverage, but

simply a.ted as a neutral sweetener, which, ••) course, i-

preferable. It is stated that this conclusion needs furthe

confirmation by fresh experiments before much importance c

be attached to it.

It is proposed by the Newfoundland Government that,

the following articles of West Indian interest shall be removed

from the free list and made dutiable at the rate of lit per

cent, ad valorem: molasses, produced in the West Indian islands

in the process of the manufacture of sugar from the juice of

the sugar-cane, and the package in which it is imported.

Also oil cake and meal, cotton seed cake and meal, pease
meal. I. ran and other preparations for cattle and chicken feed.

Indian corn, trees and shrubs and S 1 for agricultural

purposes are also included.

Sugar dust and dextrin dust, according to the /»' m i

Sugar Journal, are the st readily inflammable of all

irived from ordinar) materials. The source of heat

for ignition is stated to be comparatively small, such,

le, asa lighted match. Sugar ignites when projected

egainst a surface heated to below red heat, ami

it i
< .11 has taken pi

e
e, I

lie fl ime travels through
1 with g lity.

Notices have appeared in the St. Lucia newsptpers and

Official Gazettes to the effect that the Agricultural Superin-

tendent of that colony who resides at Reunion Experiment
station, will visit Castries where the Botanic Gardens are

situated, regularly for one or two days | u the second and

fourth weeks of every month for the purpose of interviewing

any person who may be desirous of consulting him on

agricultural matters. Due notice tvill be given, befon

i ii.. .Lite upon which he will be present, by the,

Agricultural Officer in charge of the Botanic Gardens.
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WATER-SUPPLY.

HYDRAULIC RAMS.
On some estates in the VV< si Indies the installation

of a hydraulic ram for raising hei for domestii us<

might I"- ec mically applied. Estate houses an

often erected ai a considerable elevation above their

watei supply, and where this occurs it necessitates some

form of pumping, others ise the water has to be carted

or carried by hand. The foliowii ful article on the

hydraulic ram- i- reproduced fr the Rhodesia Agri-

cultural Journal-

Wherever .1 fall of water is obtainable, either from

a running stream, a dam or other source of supply, a h

He ram can be operated. The principles of working

a hydraulic ram are simple; the) depend upon the utilization

of the momentum of falling water.

Looking at the sketch here reproduced, if control valve

'V is opened, the water will fall down the drive pipe 'S' and

escape at valve 'W until it has attained sufficient momentum
when valve 'W will close. The impulseor momentum of the

stream thus attained forces the water through valve 'R' into

the ail 1 h im n c V and up the di >

•

\

-

'I ' until this

momentum ceases, when valve 'W opens and valve 'I! closi s

and retain- this water in the delivery pipe '|i. Again, when

valve 'W '.pen- the watei lown delivery pipe 'S' until

it again attains sufficient momentum, when valve 'W closes

and a further quantity of water is forced through valve

'R' up the delivery pipe '] »' Tins cycle continues automatic-

ally, and in this manners certain percentage of the drive

water is raised to a greater height than that of the sun

the supply water le\

1

1,

tjgha 1

Iraulic rams vary (a it to 70 pei

ling to the maki
1

.1 the ratio of the fall to the

lift. Tin- does not include tl >n in the

which will varj direct!
i

l,
and

inversely as the square of it er. This means that

one quarter to seven tent I k actually done
is usefully performed in the delivery of the wati r,

(
lenerally spe ikii f fall to lift i

whilst ratio 1 20 are quite workabL

types of rams. Outside of these ratios the rams an

expensive, and fo I ratios are le-s efficient. T
a ratio of L:10 as shown on the sketch, viz., a I ill and
a lin'ert lift, and with a supplj "I driving watei

Ion pei minute, a 1 im would in theorj

delivering 2
'

gallons per minute. The probable effii

with this ratio would be ib ml 10 per cent., and that 1

the actual quantity oi wu red 03 the ram would be

US per minute.

ram,
his

ii is absolutely :essary te

agents with the following

about I

|1

Before ordering

supply the maker

particulars:

1
l 1 The vertical fall in feet or inches which is

obtainable from the source of supply. This working fall

should be measured as shown on the -ketch from the 1

supply water level to such a level that escape valvi

would have a free nutlet.

Tic vertical height to which the w iter h

raised above the level of the ram.

(3) The length of the delivery pipe required.
;

I
)

The approximate quantity of drive water, m<

in gallons per minute, which is available. Methods for the

ia of (lowing water are described in Bulletin

\". til of February 1911, issued by the Department of

ill ere, Salisbury .

(5) The number of gallons it is desired to' raise in

a day of twenty-four hours.

(6) The length of supply pipe that is try. (This
should be kept as short as possible.)

It will be obvious that only in rare instances will all

these conditions be the same in each case; for instance, there

maybe a large quantity of drive water, low fall, and medium
lift, and in another case a small quantity of drive water, high
fall and high lift, and all othpr various combinations. Thi re

fore it is most important when ordering a ram to supply the

makers or their agents with full particulars as mei

a 1 11 w e.

Fig. I liagrammatic Sectl m fa-] [ydraulic flam.

In theory the principle maj be explained thus: It'll)

gallon- of water fall I" feet high in I minute, they would be

capable of rai tag I a A water per minute 1 00 feet high,

because 10 gallons
I' 1 feel c, e,,|- 1 gallon x 100 feet in

gallon feel allons of water fall 5 feet they

would be capa
1 gallons 1 00 feet, because 100

x 5 feet equal 1
I""- But in practice these

results are not obtainable, as we have to allow for the friction

in the drive and delivery pipes, the slipping and friCti t

the valves, and the less of water which i iry for the

operation oi the ram. Many makers claim high efficiencies,

but in .1 number of c ieneies are obtained under

ideal tost iditions, and it will accordingly be as well not to

During the night 'it August 10 a heavj gale passed ovei

Dominica which caused a a I deal ol damage in the B

Gardens. About 100 trees, some of lai havi

uprooted or damaged, and a number of species of rare trees

of which there was onlj a -ingle specimen ha en lost.

In the south of the island damage was caused by the wind
from the southeast, which commenced to blow about (i in the

evening. Many of the exposed estate- losl a number of trees

together with a considerable portion ol the lime crop. In

some cases the loss i- covered by insurance. In regard to the

Gardens, a special grant oi £30 has been obtained to assist in

0g away the refuse, the extent of which is very vividly
n by a series of photographs forwarded bj Mr. June-.

the Curator. In connexion with the foregoing inform

ditorial in this issue dealing with storm-damaged crops
will be read with interest.
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FUNGUS NOTES.

THE ENTOMOGENOUS FUNGI OF PORTO
RICO.

In view of tli

i

lly, the issue of a bulletin

on i
I orto Rico is a « i ent.

It i Coi missioners of Agriculture
in 1 1

. Las been prep a

by Mr. John R. Jo o the Si

summary of the author's

anm thus given will pr ibably
lecies

in plai
hitherto gone unnol

The Aphis I its albus) foi ms a woolly
whi I

ellowish the plant lice on

sug i

"ill ( kra. i Ilosely

ambles the shield scale fungus (Cephalospo inn).

Brown fungus ol w bite Blj (A: g i ta ll
1 1

i,
well

known from the attention it has received in Florida, occurs

verj i ii Porto Rico bul is abundant where il is found.

I .

svn, usually sterle, rounded cushion enclosing

Of the difficult A schersonia group the following three

been recognized:
—

The Red Fungus of White Fly (A. aleyrodis), is recorded

as c ion the guava white fly. Characterized by its

brighl red colour at maturity.
The Top-shaped Aschersonia (A. turbinata) is regarded

by the author as probably including the various hemis

pherical, cylindrical and top-shaped forms.

It may be added that a fungus regarded as this species,

assuming in its most developed condition the form of one or

more cups oi led cylinders situated on a circular

cushion, is fairly common on scale insects in the wetter

islands of the Lesser Antilles.

The Lemon-yellow Fungus of White Fly (A. fiavo

citrina) is recordi d 8 common on the guava white fly.

A fourth Aschersonia, not identified, with an ascigerous

stage probably belonging to Ilypochrella, is described from

imens on a white fly on Bignonia.
The fellow-green Fungus of Mealy-bug, familiar on

Psi i ciilceolarine under the leaf-sheaths of sugar-cane
in the West [ndies, and known also iii Louisiana and Hawaii,

has been the subject of considerable enquiry on the part of

Dr. Charles Thorn and the author. Material and descriptions
from various m pared with.each other

i with material ol Aspergillus flaws, Link, from sources

with the result that Thorn regards
thi cap ible ol being grouped under

thai including th Eorm described as new by
Mr. A. T Spearein Eawaii under the name of A. pat asiticus.

The Green Fungu Grs s-worm (Botrytis rileyi)

iterpillars.

The author thinks it ness ild be

incn i tificial disl i il

The Sh is

common in P I
cale of m I the

hem I ealj
I (F. W. South)

with Porto ] naterial shows them

n hairy i

An Empusa, thought to be E./n been obtained

Fr nealy-bugs which were dead, blackened, covered with
i thin whitish coating, ily crumbled to p

E. spho m has occurred on caterpillars in breeding
ted in

the field.

The Spider Fungi given as

not uncommon on the small jumping spiders of guava
i in ibdomen ol the insect is covered by bright yellow
or gnu myceli i fron ivhicl i

cj lin

drical l pi rm found in <

[he peri hecia are yellow ish,

aero

rounded at the upper end. about 1 mm.
The Moth Borer I i ccurs in

Porto Rico collections so far only in its Isaria condition,

the form usuallj found e| e\i Ik > in the Wi
An Isaria occurs on colonies ol mealy bugs, which turn

and show a thin white incru The frui

tions are rare, and
|

a found.

The well-known Green Muscardine Fungus (M
ium anisopliai i has been found m

thai it i >ci m iiiticial

introduction from J [awaii.

The Black Fungus |
.'/ White-h aded

Fungus (Ophionecti la), and Red-headed Fungus
(Sphaerostili'i' coccophila) it mmon in Porto Rico as

elsewhere in the more humid of the West Indian islands on

the scales of citrus trees.

The Cinnamon Fungus i Verticillium heterocladum) lias

twice been found, on an undetermined host.

THE USE OF FUNGOUS PARASITES IN
SCALE INSECT CONTROL.

From the July number of the Monthly Bulletin,

California, it appears that some embarrassment has been
caused to agricultural officers by commercial claims to

successful treatment of black scale with a JBBgons parasite,

a species of Isaria. This has led to a I'm ligation by
a committee of experts who report that they find no evidence

of the success of artificial inoculation.

The following summary presents the conclusions reached

on this matter by Messrs II. -I Quayle and A. R.Taylor:—
'1. The effect of Isaria fungus growing under suitable

i'o 'lit ions in a moist chamber, either in the labmuton "r the

field, was found to kill a fair percentage of thc^Bk scale.

'2. The results in attempting to disseminate {he fungus

artificially under natural conditions in the Held, at least at

the season indicated, have been whollj i

'.'!. I'o ini ob ervat ions madi in the i at ious groves
where the fungus has been disseminated commercially, there is

absolutely no evidence, thus far, to show thai the fungus has

a of any importance whatever in checkii des.

'I. When- natural conditi favourable for the

development of th Eung in the districts contiguous to

i-i in Santa Barbara *

ity, th I -aria will kill more

or less of the bla bul the field where it would thrive

I, if at all. by attempts at artificial

ruination.

'5. From our recent experiments and observatioi

well asgeneral obsen m this fungus since 1908,
the v. i just die I in extern i growers no

hope that tin- fungus will keep their trees free, from the

W.N.



Vol. XIV. No. 348. THE AGRICULTURAL NEWS. 287

FLORA <>F JAMAICA, bj W. Fawcett, B.Sc, F.L.S.,

and A. B. Rendle, M.A., D.Sc, F.R.S,,
F.L.S. Vol. 3.

Dicotyledons I Pipi

with 113 text illustrations and opiates. London: 1'rustees

-in, l'Jl 1.

This is the ir of this admirable

wor]j

'

'

[,
i ilished in 1910, Vol 11,

ipleting the Monocotyledons, not yel issued. It is

\ thai thi I »ii otyli don -ill require three more

unes, making six in all.

Tli d : imilies followed is that of Engler, and the

present volume includes thirty-eight natural orders, with

mal\ tic il kej a to and descriptio famili genera,

species. An illustration of each genus is given, usually as

a line drawing in the text. \ list of references and

synonyms is given for each species. The larger West [ndian

families I in this volume are Piperaceace, VIoraceae,

Urticaceae, Loranthaceae, Polygonaeeae, Amarantaceae and

I
i rear.

It is sufficient to say that the work is indispensable to

botanists working in the West Indies, and apart from its

primary purpose it will afford welcome relief to beginners in

the study of the West Indian flora by serving as a key to

tin' comparatively uncharted pages and ancient terminology

The Jamaii u Government i- to be congratulated on

the service rendered to botanical science in affording

facilities and financial help for tin- production of the Flora,

and further upon its good fortune in having the services of

so happy a combination of authors made available for the

purpose by the British Museum authorities.

W.N.

JAVANESE COFFEE AND THE
GOVERNMENT.

In a recenl issue of the Agricultural News we

reproduced an i ctracl from Dr.
Copeland's Report on

a visit to Java published in the Philippine Agricul-
turist anil Funster for April 1915. The follow n _

another extract dealing with the subject of cpff|e.
It

shows hovi the Javanese authorities have in the face

of difficulties saved this industry
from extinction; and

later brought it up to a position
, economic

importance. Dr. Copeland's n ntre principally
around the subject of diseasi He s

The coffee rust attacked Java reral years before it

reached the Philippines, and i solutely nothing but the

difference in the
i

important and profit-

aide coffee industry Philippit i
I

d for I be p
<

ll lllet the C I

:ally,
and bj :

:

i in ind

whicl u 'i the world. The n ll

that l

experimented with at I . and in almost

similar insi itution in the i e ill been brought to

ittention by the ( lovernment ol the 1 tutcb I

of th how great promise was Liberian coffee. Tin-;

was widely heralded es, and t

ensively planted in .l;i>.
i,

and

other parts of the ( )ld World tropics. It de^ ifter

a time that the quality of the marketed Liberian coffee was

h that it could only lie raised with a profit where

is exceedingly cheap, at i
i en here it was at a serious

economic disadvantage. The Dutch Government met this

difficulty by a careful study of m paration, v i

the ultimate result rathei recentlj obtained, and for which,

although I have myseli made a cot rable study of

subject, I was absolutely unprepared, that the I

produced in Java i
- now being

of the Arabian coffee for which Java itsell is so famous.

A wholbj new and unexpected difficulty then presented
itself. The Liberian c m to be attacked by rust,,

and these attacks increased in virulet ir,
until

the coffee rust of Java now attack- Liberian coffee with

approximately the same violence as Arabian. This is at the

same time a matter of prodigious practical importance, ami

a fact of the utmost scientific interest. Neither the coi

nor the coffee rust is native in Java. It is practically

impossible that the rust which now attacks the Liberian

eott'ee should be anything else than a descendant of the rust

which was formerly aide to attack Arabian coffee but not

Liberian. In other words, the pest has in the course of

a number of years develbped wholly new properties.

Uninfected Liberian coffee has been exported from Java and

raised elsewhere, and found immune to the rust of the other

regions. At the same time, new importations of Liberiao

coffee, immune to rust in the places of origin, have been

brought into Java and promptly attacked. Now the ability

to live on a particular host is in very mam yarded aa

a good specific character of a fungus. It can accordingly In*

regarded as definitely established that there has been,

developed in Java during he last twenty-five years a fungus
of known parentage, but which now has character- specifically

different from those of the parent coffee rust of ( 'eyhni. This

is the most satisfactory case known to me in the whole realm

of science, of the evolution of anew species from a known

parent within a definitely known length of time, and under

conditions which are a matter of satisfactory record.

Attention has been given by the United States I lepartment
o| Agriculture to the botanical characters of the leaves of the

date palm for the purpose of distinguishing cultivated

varieties. The observations obtained are published in

Bulletin No. .'.'/ of tic Bureau of Plant Industry. In

measuring the angles at which the leai t,a special

protractor was used, and the whole investigation was almost

entirely mechanical as mi mnt of the

very
- al arrangement ot the leaves of the date palm.

The microscopic characters of the leaves is not touched on.
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MARKET REPORTS.

London.—The West India

August LO, 1!

COMMITTl I ( llRI i I-All,

Al;l;nr. BOOT i\d. I" I

\d

Balata—Sheel 2s. Ud.; block U lOd.

i w No quotations.
Oai io -Trinidad, 80/- to 83 per cwt. ; Grenada, 75/ to

80 ; Jamaica, ii" quota! i ns.

Coffee—Jamaica, no quotations.
628 in,, pei ton.

Cotton— Fully Fun- no quotations; Floridas, no quota-
\\ est I ndian Sea l-l.-uid, no quotations.

Fruit No quotations.
i pic No quotations,
(ii\..i i; . I, mill, a, 55 i" 75 .

Isingi kss No quotations.
Honei N.. quotal ions.

Limi .In i Raw, 3/8 to 3,9; concentrated, £25; Otto oi

limes (hand pref -.''1), no quotations.
Logwood—No quo! it ions.

Ma< i '.'./. to 2/11(1.

t£,a>. to ,">|rf.

Pimento— No quotations.
Rubbbb Para, fine hard,2/4J; tine soft, 2/2| Castilloa,

-' -
1

It i m Jamaica, 2 .

New York.—Messrs. Gillespie Beos. & Co., July 28,

1915.

Cacao—Caracas, 16c. to lejc; Grenada, 16Jc. to 1

Trinidad, I6jc. to 17c; Jamaica, 1 to. to 14k-.

CociMi- Jamaica and Trinidad selects, $23-00 to

§24-00; culls, $1300 to sit on.

Coffee— Jamaica. 7|c. to lie. per ft).

Ginger—12ic to Hie. per ft>.

Goat SKiNs^-Jamaica, 43c.; Antigua and Barbados, 40c. to

43c; St. Thomas and St. Kitts, 38c. to 40c. per ft.

Grape Fruit—Jamaica. $1*50 to $2'25.

Limes.— §2-50 to $3-00.

Mace—47c to 51c. per ft>.

Nutmegs 1 Ic. to llAc
Oranges—Jamaica, $1 '75 to 92*00.

Pimento—Sic. per tt>.

Sugar—Centrifugals, 96°, P83c. to 186c; Muscovados,
89', 418c. to 4 -

21c,; Molasses, 89 , 4'05c. to 4 ,

08c,
jdl duty paid.

Trinidad.— Messrs. Gordon, Grant £ Co., August '),

1915.

Cacao—Venezuelan, $16
-
75 t« $17

-

30; Trinidad, $16'75
•

. $17 25

Coco |]
•' [mperial gallon.

Con n Venezuelan, 13c. to lie per ft.

Copiu 83-60 to $3-75 per LOO B>.

Dhai. 87-00.

Onions $1-20 to $2-50 per 100 lb.

Peas, Split $12-00 per bag.

Potatoes—English $2"25 to $2-50 per Hhi It.

Rioe i . $5-80 to $6-00; White, $560 to $5*75

per bag.
Sugar—American crushed, no quotations.

Barbados.—Messrs. T, S. Garraway ii Co., August 9,

3. -I mis A. l.i NT M A Co., Ltd.,

August 7. ! !ilo.

Aerowr $4-00 to $4 60 per I" 11 ft>.

Cacao 814-50 to $15*00 pei 100 ft.

Cm o-Nl I- 81600
Hay si Til to 81-JO pel I"" ft).

)lm res Nitrate of soda, no quotations; Cacao manure,
$5000; Sulphate of ammonia, $85-00 b $90-00 per ton.

Moi lsses No quotations.
Onions $3 00 to $4-25 per 190 ft.

Peas, sum 812"00 pei 210 It.: Canada. $6-40 per
120 ft.

Potato i
- Kava Scotia, 82-50 to $2*75 per 160 ft.

Rice -Ballam, 8600 to $6 10 pei L90 tb.; Patna, no quota-
tions; Rangoon, r>o quotations.

Sugaf American granulated. 85*77.

British Guiana.—Messrs. Wibting i Richteb, July

24, 1915; Messrs. Sandbach, Parker & Co.,

August 6, 1915

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOB THE WEST [NOTES.

The 'WEST INDIAN BULLETIN;. A Quarterly Scientific Journal.
i le I. No. 1. Out -I

[>i
nl X"-- '-' ;;

-
l!

'

h '' is issued, price I*, each Pi I
I r. 2d.;

Volumes II, III, IV, V, VI, VII, VIII, IX, X, XI, XII and XIII: Price 2s. <
I iplete.

(Ill, 2. [V, 3; md V, -• and 3 of p
Volume XIV, Nos d I. Mo. i

' aim? Papers on: The Prod i ion ol Pork and

Industry for the West Indies, >\ Di I Watts, C.M.G.: L'ommei

Growing, by John W. McConnel Bordeaux Mixture; Some Sugar Factor}
' by

Dr I'ii M.G.; Sugai Industry in Cuba, by S err; Report on Land Settlement

\
( uorai du ii the i d he <

!round Waters of A . T. Ws -

Vaughan; The Ground Watei Antigua, by Dr. II. A. I and Cotton I , by
W. Nowell, I'll

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the ini i contained in th i pecially

adapted to West Indian conditions. They contain, amongst other subjects, summarie ii the results of the experii) i work

on sugar-cane and manures, the full official reports of which have only a li I circulai m The number issui i the

present time is seventy five. Tho med in the following list are still available; the re i are oul of print.

Si GAB I SDI
'

'i KEB u..

Seedling and other Canes at Barbai (7) and (22) Scale bisects of the Lesser Antilles, Part I.

in 1900, No 3, price 2d.; in 1001, No. 13; in 1902. id.; Part EL, price i

No. 19; m 1903, No. 26; in L904. No. 32; price 4d. each. (43) Cotton Seed and Cotton-cake-meal on West I: I ui Planta-

Seedling Ci - and Mammal I nts at Barbados, tions. Price 2d.

in 1903-5, No. 40; in 1904-0, No. 44; in L905-7, No. 19; (60) Cotton Gins, How to Erect and Work Them. Price 4d..

m L906-8, No. 59; in L907-9, No. 02, No. 66, price Gd. each. (65) Eints for Scl [Gardens, Fourth Edition.

Seedling and other Canes in the Leeward [slands, (71) Insect Pests of the Lesser Antilles. Price Is. 3d.

in 1900 1. No. [2; hi 1901-2, No. 20; in 1902-3, No. 27; (721 Lime Cultivation in the West Indies. Pri e 9a

price 2d. each; in [903-4, No 33; in [904-5, No. 39; in (73) Root Borers and other Grubs in West [ndian -

L905-6, No. 46; in [906-7, V . Mi; in 1907-8, No. 56; Price 6'/

price 4-/. each, in 1908-9, No. 63; in [909-10, No. 67; (74) Cotton Cultivation in the Wesl [ndies. Prii

price 6rf. each. (75) [nsect Pests of Sugar-cane in Antigua and St. Kitts.

Manuriaj Experiments rith Sugai & n n the Leeward [slands, Price, iW.

in 1902-3, No. 30; in [903-4, No. 36; in 1904-5, No. 42; (76)
[ndian Corn. Price id.

in [905-6, No. 47: in [906-7, No. 51; in [907-8, No. 07: (77) Erysipelas and Boose. Price 2d.

m 1908-9, No. 64; in [909-10, No. 68; price 4d. each. (78) Onion Cultivation. Price 3d.

Sugar-cane Experiments in the Leeward [slands,
in 1910-11; in [911-12; in 1912-13, price Is. each.

The above will be supplied post ft in additional charge of h't. for the pamphlets marked 2a?.; Id

marked id. and for Nos 73 and 75 : I!,,/, for Nos. 10, II, t9, 59, "62, 63, 67 and 71. Postage for No. 71, id.

and for No. 7l\ 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 whal is going on in each colon] and the progress made in

Agricultural matters throughout thi West [ndie

'i'h •
•

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents oi the Department at one pennj per number, post free, 2aT. The subscription price, including postage, is

2*. 2d. per half-year, or 4*. id. pei mmim. Volumes IV to XII complete, with title page and index, as issued— Price I s. 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. A applications for

opie* are to be addressed to tin Ag> nts not to the Department.

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

—
London: Messrs. Dulau & Co., 37, SohctSquare, W. Grenada: Messrs. Thos. Lawlob & Co., St. Ge<

Wi-t India Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Boxadie, 'Times' Office.

Barbados: AdvocateCo. Ltd., Bi . Bridgetown. St. Lucia: Mr. K. VV. Niles, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Brtdgewatek R

Street, Kingston. Montserrat Mr. W. Robson, Botanic Station.

British Guiana: The 'Daily ( hrokiclj Office, Georgetown, Antigua: Mr. S. D. Malone, St. John's.

Trinidad. Messrs. Mdir-Makshall & <
I of-Spain. St. Kitts: The Bible and P»ook Suppli i.GENCY,Bj

Tobago: Mr. C. L. Plagemaxn, Scarborough, Nevis: Messrs. Howell, Bk,os., Charlestown.

ida Lewis W. Clemens, 71 King Street, West, Toronto.
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THE BEST MANURES FOR COLONIAL USE
A RE

Dissolved Peruvian GuanO—For Sugar-cane and general use

Special Sugar-cane Manure

Special Cocoa Manure

Special Cotton Manure

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

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

A1TI.Y TO LOCAL AGE ! S Oli DIRECT TO:

THE ANGLO-CONTINENTAL (LATE OHLENDORFFS) GUANO WORKS.

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

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

JUST ISSUED.

WEST INDIAN BULLETIN.

Vol. XV, No. 1. (Index number).

Containing papers on: The Development of Agriculture

(Mr. A. D. 1 1 all's Addressee to the British Association For this

ii ement ok Scienci ricul [ndusti ies of

war, by ] mcis Watts, i '.M (

}.,
1 vs. . Report on the

of Red la, by I »r. II. A. Temp 1113 N :>
' on the

11 1 Ma nurial Value of Linn- Seed Dr. H. A.

[any; the Poisonous Forms of Phasei itut (Lima
W. R. Dunlop; skin Id- 1 ittle in

Antigua (compiled from the notes of 1. C. Saund
M R.C.V.S., A.V.C.)

THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LTD.
COTTON GLNNERS, OIL REFINERS
AND PLANTATION SUPPLIERS.

LMPOllrERS or

WEST INDIAN
COTTON SEED.

Quotations made on application for the pure
( lotton Seed from the n lighbouring [slands.

THE BARBADOS CO-OPERATIVE
COTTON FACTORY. LIMITED,

WHITE PARK,
BRIDGETOWN, BARBADOS.

August 6, 1915.

Prim I > I Bigh Street, ; dgetown,
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u **< A * He IV! • Wa i

REGULAR MAIL, PASSENGER & CARGO SERVICES
FROM THE

WEST INDIES
TO

THE UNITED KINGDOM
CANADA

DEMERARA and PARAMARIBO
PANAMA CANAL and PACIFIC
PORTS

PORTS OF CALL
Azores.

|

St. Vincent, St. Lucia, Dominica,
Montserrat, Antigua, St. Kitts,

I Bermuda, Halifax, N. S., & St. John (N.B.)
Grenada & Trinidad.

Trinidad, Puerto Colombia,
Cartagena, Colon, Panama,
Callao, Iquique, Antopagasta
and Valparaiso.

REGULAR MAIL. PAS6ENOEK AND CARGO SERVICES FROM THE
UNITED KINGDOM TO

BRAZIL, URUGUAY & ARGENTINA
Via Spain, Portugal, Madeira & St. Vincent.

REGULAE SAILINGS FROM THE (JNITffiD KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,
STRAITS SETTLEMENTS, HONG-KONG, CHINA ^' f

& JAPAN.
Head Office : 18, Moorgate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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The "Cash Value"
OF

Dipping or Spraying Cattle
TO FREE THEM FROM TICKS

CATTLC TICK

Important Official Evidence of immense gains secured and enormous losses avoided

by freeing Cattle from Ticks

In order lo secure some direct evidence from Stock-owners regarding the benefits derived from the Tick Eradication work carried on in the Southern

States of North America, a Circular was sent out to a large number of Representative Cattle Owners by the Department of Agriculture, asking
for replies lo various specific questions concerning the results of the work.

The questions are given below, with the summarised answers.

These afford most impressive evidence, not only of enormous losses prevented, but also of immense gains obtained by the dipping of animals

lo free them of Tick*.

S 1 ION. What were the approximate annual losses

of cattle from Tick-borne diseases before

the Tick Eradication work Was started ?

vSWER. 15.3 Per Cent.

ESTION. What has been the annual loss of cattle

front Tick-borne Diseases since Tick

Eradication started ?

/ riSWER. 1.3 Per Cent.

NOTE. Hie r to this question should be compared
with thn i, when it will be seen that the

Tick Eradication work has resulted in the losses bang, reduced

1 5 ?,

QUESTION. What was the average value of 3-year
old steers in vour County before the

Tick Eradication work was started >

ANSWER. 1 6. IS or (£3 7s. 3d.)

QUESTION. What is the average value of 3-ycar old

steers now ?

ANSWER. 525.23 or (£5 5s. 4d.)

NOTE, hi ci mip.li ing the replii to tin

[iiestio! e rei ;ii general
advance in the

i

shows that there >lill rcnnti'is tttf
\

in mine <

.' .' ! ' ', ,' . /, :l\ >.!,'./ ,'. .'
I

QUESTION. Is there any difference between the average Weight of cattle now ami the

average weight before 'Uick Eradication was started ? How much ?

ANSWER. Yes. Average increase 22% Average weight increase 116 lbs.

NOTE, r.-ikina the vain i tin ai nts (x$d.) per lb. (the avei Id

,!,.<: v </ .y ,'.' v. ;,\>rks ivtt <ll S4 { Itx. Ni/J /vr
'

••,:

The above figures prove beyond all doubt that the cost of freeing cattle from ticks is not an "expense," but an
" investment " which brings in most excellent "interest" in the form of a greatly increased value of animals treated.

COOPER'S CATTLE TICK DIP

Has received the official approval of the following Countries :

of South Africa, Northern Rhodesia, Brazil, Basuloland,

Nyasaland, Swaziland, Southern Rhodesia, Madagascar,

a, German East Africa, Portuguese East Africa,

Portuguese Wesl Africa, Egypt, Argentine Republic. Queensland,

United Slates of America. Northern Territory of Australia

WEST INDIAN AGENTS;
ST. K1TTS : S. L. HORSI-ORD 6c Co.

JAMAICA : D. Henderson & CO., Kingston.

ANTIGUA : BENNETT, BRYSON c\ CO.
GRENADA : THOMSON. H \\ki 1 & CO.

BARBADOS: BARBADOS CO-OPERATIVE COTTON Co. Ltd.

TRINIDAD : T. GEDDES GRANT. Port of Spam.
BRITISH GUIANA: SANDBACH. PARKER & CO.

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
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The Organization of Science.

f=r>r-s ^ .
i

it l^i'-
( " ' over twelve months Greal Britain has

T\r'.. pass< (| through experienc s of unparalleled

p^2^ intensity, and this, in cerjain respects, has

had a most revolutionary effect upon practical politics

in thai country. One of the most noticeable and

important changi
- is the new attitude towards scii nee

and scientific workers. For the first time in the

historj ii! 1 1 . country chemists, physicists and biologists

are in active demand. Their work is no longer

led as outside the sphere of national affairs;

indi i 'I ii- indi spi nsable charactei lias been so forciblj

driven home by the war that a general mobilization

movement has 1 n set on foot, not only to focus scien-

tific effort upon the immediate conduct of the war but

also upon the progress of British technical industries

in time of peace. The Government, so far as the was

is immediately concerned, has appointed Invention

Boards at the Admiralty and at the Ministry of

Munitions, both of winch include leading scientific

experts. But the most significant move has be< n made

by the Royal Society and the Chemical Society.
These influential and representative bodies have

presented a memorial, and have sent a deputation
c iposed of the must eminent chemists to the Govern-

ment, both procedures having been accorded a highly

satisfactory reception. The substance of both the

memorial and interview was an appeal to the Govern-

ment to assist in giving scientific support to certain

industries that have been seriousbj affected b\ the war.

It was urged that the main causes of the backward
st.iii oi certain industries are (I) failure to realize

thai i lern industry, to be successful, musl be based

on scientific research: and (2) want of more intimate

association between the manufacturers and the workers

in science. It was urged that a central national

organization should be created a kind of science

'clearing house'—and that the State should encourao-e

i. search by providing money for thai purpose. All of

these suggestions were favourably received. In the

words of the President of the Board of Education:

Action must not be hurried, but ii must be taken at

once, and though there will not be much money this

year, it is hoped thai when the war is over substantial

sums will be forthcoming.'

The extent to which the manufacturer will fall

nidi line with this organization of science is a matter

which will be determined largely b) the pressun
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circumstances, [n the past he has nol been anxious

o discuss his problems with external advisors. Thi

_ i

.

•

i .• 1 1 custom has been to emplo)' th ices of an

individual expert. Bui I in spite of their

i work.have ni idminist i ers

and have often been handicapped as regards contact with

othei investigators on account of trade secrets. The

aHvenl of the man of scii ace as an industrial adminis-

trator, which is really what England is calling for, and

which chars German industn wi I siati a

change of attitude on the pari of the manufacturer,

and the Government realize this to the full and

arc prepared to fulfil their functions in this and other

respects, [t only remains for the third party to fall

into line, and then we inaj look to new and great

developments.

Before proi to consider organization of

science in relation to agriculture, ii will prove

instructive to enquire whj science has nol before now

received in England due recognition. The reasons are

in be found principally in the British character. One

ingrained characteristic is an appreciation of mechan-

ical invention without anj appreciation ol the scienti-

fic research underlying iti It is nol realized that the

inventor is, in a sense, parasitic on science; that he

obtains his ideas from science, and simplj serves them

up in a concrete form for popular consumption. If the

basic importance of n search were more fully understood

and recognized by the manufacturer, he would be more

prepared to encourage scii tjee, and able men would be

more prepared to part icipate in it.

Another reason for the lack of recognition is the

attitude oi the older Universities and the English

Public Schools. By them science as a profession is

looked upon as one lacking in the essentials of refine-

ment, and there can be no doubt this social stigma has

had much to do with keeping able men ofg I position

from entering it. Law and the Church, cm the other

hand, have always enjoyed high approval, one reason

being no doubl thai in these professions thi ultimate

prizes to be gained in alter life are vastly superior.

They are. however, limited in number, and as Sir

William Tilden remarked at the deputation to the

Government already referred to, 'a large proportion of

able young men who might otherwise take up chemistry

as a ]inrsuit are led into the ranks oi other professions,

especially the Law, in which there are prizes for the

few bul disappointment for the vast majority.'

Although we have seen thai science in British

industries has lacked recognition and organization, it

has manifestly achieved a great deal. Now. if we

consider scii nee in relation to agriculture we find thai

without ion practically nothing can be done,

plication i igriculture, we

find thai organization is, in mosl countries, much
i h ivould — ni thai an indus-

trial parallel to a Department of Agriculture
such as thai possessed by the United States is whal

is wanted in England as regards her industries.

It is because Germany has both her manufactures

and agriculture organized in this ua\ thai she

lias been ec'om powerful. I [ere a \\ ord

ol warning maj be introduced in regard to the

possible neglect "1' scii nee in relal ion to B

and ' lolonial agricultun move to help
the mi Although in man} respects the

organization ol science in agriculture is i fficient there

is -till much room for devi lopment, especi illy in n

to the pro\ ision of research facilil ii s, Furthermore, in

British Colonial agriculture a centralized l>od\ of

technical administrators is much needed to consider

policies of development which the lay official is not

in a position fully to understand. Reference may be

made in tins connexion to the United States and

Holland, countries which have accomplished a great deal

in the Philippines and Java respectively, by moans of

such an arrangement.

Turning now to the Wesl Indies, it will be

realized that the great national movement described as

taking place in England affords a lesson that ma\ be

taken to heart in these islands. Considering the

natural difficulties of communication, science in relation

to agriculture is in a ver\ creditable condition of

organization, yet there are still ways in which improve-
ment could be effected. There is i d for closer and

more intelligent contact between the planter and

scientist, and need also for greater intercourse bel m en

the investigators themselves. The former should

arise in the course of time as the natural result

of educational efforts which have a fundamental

influence upon the organization of science in

general; the latter is accomplished bj the holding of

conferences, which in the case oi the Wesl indies at

i he present time is impracticable on account ol the war.

Finally there, is a tendency in the West Indies, like

the one In (Jicat Britain, tin- able young men to neglect

science and agriculture as a profession, in preference
to Law and Commerce. Tins war will mean a renais-

sance of science throughout the Empire; and it' the

prospects before a scientific career have in the past

discouraging, there is a great possibility, it all

-in - well, that in the futun the outlook will be a -

am me.
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ST. LUCIA: REPORT OX THE AGRICULTURAL
DEPARTMENT, 1914 to.

The St. Lucia Agricultural
' inducts its

official and experimental work a1 t\ ili bments, na

in the Souffriere District, which is the principal

lishment, a i Botanic ' lard ins in t las trie

the Government Lime Juici I i n is situated. The

report under review begins with a di criptive account ol the

done in tin i and certain obsi rval

plants. Recent plant importations have included several

species of Eucalyptus, and amongst the more economic

plants, seeds of Sesamum from Grenada, seeds ol varieties

round nuts from Montserrat, and 100 suckers of 'Red

Spanish' and 'Smooth Cayenne' pine-apples from Florida.

The notes on economic plants which follow, refer to the

recent determination of a coniferous tree found growing on

the Petit Piton as Juniperus barbadensi*. It is of interest

Mid that a large number of plants of this tree have

been planted at the Reunion Experiment Station, as well as

specimens of J. btrmuditwa and J. pacliyphlota. As well as

these trees, a large number of Cusuarina equisetifolia have

been introduced and planted to serve as a supply 'if cordwood.

Considerable quantities of mahogany have' also been estab

lished at Reunion.

The section dealing with the work at Reunion itself

shows that the distribution of plants has rapidly increased

during the past four years from 28,000 to neatly 70,000.

As well as the raising of seedlings, the experimental plots

represent useful work carried on at this station. Fifteen

acres of coco-nuts have been established for experimental

purposes and two '.aire plots of Sea Island cotton were

sown as a catch crop between cane banks. It is concluded

that June and July are the best months for sowing cotton

in the Choiseul district. Other experiments have included

those with cassava and vanilla.

Inforinati'Hi on progress in the rhief industries shows

that while the exports of sugar ami eaeao have somewhat

decreased, the shipment of lime products has again this year

undergone a marked extension. Beginning with shipments
i at onlj £127 in 1906, the exports of lime products

from St. Lucia have risen to a value ol £6,451 in 1914.

As a general rule the condition ol lime plantations is

reported to be g I,
but some ol the earlier plantations

are now showin ill effects of t 'lose planting.

with lime cultivation that of coco-nuts has al

shown progress. It is stated that ion under

this crop h at such a rate tBfcl coco-nut planting
arded as a i

< in St. Lucia.

ndei re\ iew shows

a reduct pi lined by th

large inn ba

for planting In future it is likely that there

"lira.

of the rep

1914. Sugar prodi
"1 the list

next valued at

£6,44!
valui '. .it v

I

T

illy with the the

the

I i

report sh

od work L

i on the

Further educational i

connected with the isl: ions,

notably at the Interna ional Rub I Allied Prod

Exhibition held in London in June 1914. The display oi

St. Lucia produi rablj reported on by thi

tary of the West India < lommittee.

A special line of investigation started dut

has been the collection and identification of the St Lu

grasses. The Agricultural Superintendent has received

valuable assistance in this work From Mr. A. S. Hitchcock,

Systematic Agrostologist of the United states Department ol

Agriculture, who kindly undertook to identify any speci
unknown locally. A provisional list of the grasses appi
in this report, and general notes are furnished on the economic

importance of the e valuable "m^. Thus Paspalum
dilatatum (water grass) is described as a coarse grass which
is relished by cattle. Crazing stock also relish Axonnpus
compressun, which is frequently found occurring in patches on
lawns and pastures. It makes a g I springy turf if kept
out. Concerning Andropur/on pertusus (Barbados sour gra-
it is stated that this is most suited for dry regions and is

more valuable as a hay grass than as a green fodder.

Cenchrus echinatus (burr grass), although troublesome to

pedestrians at its fruiting period is nevertheless a most

valuable pasture grass in its young stage. It constitutes

one of the hardiest grasses found in pastures along the dry
coast lands. It will withstand the severest drought and the

hardest grazing, and thrives in the poorest soils.

( )ne of the most important subjects dealt with in the

report is the working of the Government Lime Juice Factory.
Notes are given concerning milling, concentration, and

distilling. It is shown that a high standard juice with

a sediment test not exceeding 5 per cent, can be regularly
turned out by any of the steam boiling plants in St. Lucia, as

against the usual juice with 20 to 30 per cent, of sediment

characteristic of the open vat method of concentration.

Interesting figures are given concerning the cost of manufac-

turing concentrated lime juice. It appears that about £2 10s.

may be taken as a representative estimate, though undei

war conditions an increase of some 12s. to 14s. has to

added. It may be mentioned that in connexion with tin.

Government Lime Juice factory, planters are provided with

facilities for having their concentrated juice te of

Is. being charged for each examination of raw juice and

Is. M. for concentrated juice.

The highest recorded rainfall forth year was L20T5
inches at Uplyme and the lowest at Vieuxfort, which w

L'T'Ts inches. The rainfall at Reunion for the year 1914

was 50 -45and rain fell 197 days out of the 365.

Appended to the major portion of this publicati

is a report by the Agricultural Superintendent and
( tfficer on the working o

on. The total

is 1 I nine lots ha\

comprising 1 < > 1 acres i

remaining bavi and the

.
., .

ly, Both the agri-

and financial c

in every way satisfactory.
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SUGAR INDUSTRY.

SUGAR POSSIBILITIES IN

BRITISH GUIANA.
An arl icle on tl n— ..i Bril t>li ' luiana by

-.'i Harrisori and Mr. ( '. K. Bancroft in the

Bulletin of the Imperial Institute (Vol. XIII No 2)

he follow ing r< • n no s to sugar which will no

doubl interesl manj of our reader.-:

The sugar industry is by Far the most important industry
of the colony, .mil sugar, with its by products rum, molasses,
and molascuit, contributes almost 75 per cent, of the t"t,tl

value "i tin exports. About 33 per « -« -i 1 1 . of the wage earning

pi
1 1 .-ii -i t lii- population air directlj connected with the sugar

industry, while if those indirectly connected are included, the

proportion is in excess of 50 per cent, of the population.
Of the empoldered area of the colony 14

-7 per cent, is

n cultivation. About 85 per cent, oi I bis is i aped

year. This indicates that in round figures 38 per rent.

it the empoldered land contributes to the yearly production
"I sugar. The avera ction of sugar over the colony

a norma] years is about I <
s tons of sugar per acre.

On well-administered, suitably equipped, and satisfactorily

financed plantations the average yield in fair years may be

taken as 210 to i-'- 11 tons of sugar per acre per annum.
A conservative estimate "I the area of land well suited

for sugar cultivation, in the districts from the mouth of the

Pomeroon in the north west to I
we I bank of theCorentyne

river in the east, is 531,000 acreg, exclusive ol the area ahead}

empoldered on sugar estates Sixty four thousand acres of

this may be already beneficially occupied by products other

than sugar, leaving nearly t'0,000 aires available for the

extension of sugar cultivation. At the present proportion of

land yearly cropped with sugar to the total empoldered area,

this would give in round figures 178,000 acre-; to I"- reaped
each year, yielding a mean crop of 320,000 tons of sugar.

Given sufficient capital, labour, progressiveness, and

enterprise, the colony's sugar crop on its eastern area could be

increased to 570,000 tons of sugar per annum, which by fully

applying modern cientific methods in cultivation and

nianni i

i raised to 700,000 tons. Inclusive oi

the vast north-western section on the coastlands and along

the lower i the rivers of British Guiana, the total

area of easily accessible land presumably well suited for

sugar-cane cultivation, and at present not otherwise bene

ficiallj occupied, amounts in round figures to 1,620,000 acres.

The area, if fully planted and reaped under m d iditions

of cultivations and manufacture, could yield from 2 J to-'.1

,

millii ;ar per annum.

PROBLEMS IN THE CHEMISTRY
OF SUGAR.

I n .i

p tpei
ie.nl befon the si -

1 ion ol agricultural

chemistry oi the American Associatioi be Advancement
tt San Frai i August 5, 1915, I >r. < '. A.

Browne gave a most interesting review of the various agricul-

tural, technical and biological questions th at the

present time receiving very widespread and thorough in

gation by sugar chemists. The paper is reproduced in the

Louis, i August 7, 1915, from which source the

folio iared.

h mould be pointed out fr the first that the author,
ire "i In- subject found i

1 di sir kble to

survey tin diffi rent phasi s with'

to the i heraists in the United States. This does not

detract however from the valu the review as an outline of

the Kind oi work which is being done in other parts ,.i the

world.

The first aspect of the subject dealt with is the study of

tl tcurrence and distribution ol sugar in the vegi

kingdom. It is mentioned that the more recent m<

niple by means of the enzyme
invert b greatly helped to widen our knowledge of the

distribution of sucrose, and scarcely a month passes, without
mention of some new plant in whii n has been

discovered. A closelj related, but far more difficult problem
is the one concerning the function o in the economy
nt plant life. In tin met ib carbohydrates the law of

equilibrium is referred to as a governii r,
and it is

led that the investigation of this part of our subject
would lie enor usly helped by the discover} of a i

micro-chemical test for sucrose. The importance ol such
a test will In- appreciated when we consider that practically

thing known about transitory starch has resulted from
the well known micro chemical test with iodine.

The effects ol climatic and othei conditions upon the

sugar content of plants present another class of interesting

problems, and in this connexion mention is made of the work
of Wiley, for ny years the effect oi changing conditions

upon the sucrose content of cane has been invest
j

especially in Hawaii.

The prol ilen i of improving sugai producing crops is always
before the agricul i J, scientist. Dr. Browne puts forward the

opinion that we have now reached the limit to the chemical

improvement of ourisugar-producing plants. It is doubtful if

the laws of osmotic equilibrium will permit the accumulation
nt sucrose in the eon- oi beet to es tain maximum,
winch with normal conditions probably does not exo

per cent. Occasional analysis has been reported of cane- and
beets exceeding 25 per cent, sucrose, but such i

unusualand nearly always the result ol drought, or ol other

abnormal conditions.

Turning from the agricultural to the technical side of

sugar production Dr. Brown refers first to the change of

opinion as regards the economical working ol the factory. At

the present day the aim of the successful -agar house chemist

no <
i

sarily, as it was in the past, to .-cure the highest

possible yield of extracted sucrose, bul rather to

that degree of extraction which is most advantageous from
the financial and the economic point- ol view. A

factory, says Dr. Browne, operated at the highest deg
chemical efficienc} may be a i tplete failure financially.

Many thousands ol dollars were wasted recently in equipping
certain sugar-cane mills with diffusion batteries for the

purpose of extracting the last traces ol residual sucrose from
the megasse. H bile the i icrose from th

by this means was perfect, the increased cost ol the operation
.ind the injury oi the mega e for fuel purposes caused the

process to be quickly abandoned. Anoth aringupon
in c mnexion with the demand for molasses,

It .' rich grade is rcyllired pays to reduce extraction,

allowing excess ol sucrose to remain in the molasses which
are then used fm Fi iding

Th.
I idli in- - b cai ories

for six to ten months of the year is is economic
loss, and to secure some relief from • uch on is one of

the most pressing problems to sugai production. It is

ted thai efforts should be mule to extend the working
season bj devising better i the sugar

ing,
A a ewhat promi

the problem consists in di beet and
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preserving the dried material until it is' needed foi extraction.

The equipment ries for the direct manufacture

of white si lie i m which is

much discu Itecenl ad u in the

i

ture very fine grades n the juice

of tl The prod .

which can be stored foi
I ol tinu without loss,

oilers i n il detcrior

ation, and thus enabh s the
[j

the most favourable tinu ol elling. In connexion with

white sugar, the problei unification are exceedinghj

important. Among the new clarifying substances which are

studied should be mentioned various hyposulphite

preparations and infusorial earth. JCew'decolourising agents
of high carbon contei is Norit and Eponite are also

being investigated both as to their use in refining and in

making white sugar upon the plantation. Recenl experi
merits show these new charcoals to be vastlj superior to

bone black in decolourising power.
New uses are being discovered each year for the employ-

ment of sugar in the arts. The utilization of the waste

sucrose in sugar factory residuums presents each year some
new unexpected feature. The employment of molasses for

the production of industrial alcohol, for the manufacture of

mixed eattle foods, and for many other purposes has so

increased that the subject ol molasses is forming a very

specialized branch of sugar chemistry. Mention is made by
1 >r. Browne of the recent use made of morose in Germany
for the growth of yeast which can then be used as cattle

food. Reference to this subject has already been made in

the Agricultural News in some detail, but it has not been

mentioned that a feature of the process is that the urine

of cattle can be used as a source of nitrogen for the yeast.
In the nitrogen cycle urea-protein in the yeast and protein-
urea in the animal is thus an endless one.

Turning to efforts that have been made to synthesize
cane sugar, Dr. Browne gives an interesting historical account

of the work that has recently been accomplished. The goal
aimed at has however not yet been gained, yet the

synthesizatiou of sucrose is a poblem worthy of the best efforts,

and its accomplishment will rank as one of the greatest

triumphs of organic chemistry.

Lastly, attention is given to the improvement of methods
for estimating sucrose. The polarization of sugar products is

performed at present very much as in the day of Soleil

seventy years ago. Yet this most simple of analytical

operations presents a large number of problems which still

await solution, as for example the volume of precipitate error

in clarification. Finally mention is made of Clerget's method,
which is described as the most beautiful perhaps of the many
contributions of French genius to sugar analysis. It is

stated that this method in principle is ideally perfect, but from
a practical point of view it is still being investigated, and the

question.- involved are so complicated that the subject may
always be expected to come up for discussion.

The cultivation of seaweed as a source of manurial

potash is described in a note in the Bulletin of the Imperial
Institute for April-June 1915. This is being carried on in

certain parts of Ireland. The price per ton of the weed in

1913 was about l"is to His. but at the present time owing to

the enforced demand for potash higher prices are being
obtained. The cultivation of seaweed has also received

considerable attention in the United States, particularly on
the Pacific Coast.

A NEW SACCHARIMETER.

One of the many optical instruments which the English
opticians have allowed the Germans to supply almost

ly is the saccharimi i Thi insti iment used to be

made by Browning, but in tate years nearly every

purchased in England lia come from Berlin from the firm

of Schmidt and Haensch, who make several di

and small instruments. It is therefon are to find

an English firm Messrs. Bellingham and Stanley, ol

London making a which introduces valuable

improvements on the German design. The one to which
we refer is of the half-shadow type with quartz compensating
wedges, but instead of the usual long wi d-r of which the

movement is read direct by a scale arid vernier, this one lias

a short Wedge of lai ;lc. The wedge is moved by
a screw, and the movement is read on a large drum wi

open scale and sliding pointer. The whole length of the

scale is some 2 feel in ti id of 1 .'. or 2 inches, and it can

thus be read with great ea

In instruments making use of a quartz wedge of the

usual length (about "> cm.), the scale is nearly always uneven,
and unless calibrated, introduces errors amounting to several

tenths of a degree Ventzke. According to Landolt this is

due to the quartz, which he describes as 'a poor material

optically:' he says that one seldom finds faultless plates, and
that a pure wedge 3 cm. long is rare. Hence the value of

the short wedge of Bellingham and .Stanley which is less

than half the usual length. The advantage of such a wedge,
even if the quartz is not of special quality, is greater than
would appear at first sight, since the field is due to the

average effect of the whole of the light passed through the

wedge, and this average will vary evenly through the small

change of area of the wedge due to its movement, and thus the

scale will be regular in spite of variations in the quartz; also

it is easier to get repeated readings, owing to the greater ease

with which the setting can be made with the fine adjustment
given by the series, as compared with the usual rack and

pinion motion. In fact, the makers state that they have not

detected any calibration errors in their instruments. Another
valuable feature is the enclosure of the scale and all working
parts, so that they are protected from the salt vapours. The

importance of this needs no emphasis to those who have had

experience with instruments of this character. The corrosion

of the metal work—especially steel work—and of the scale,
when as in the higher priced instruments this is engraved on
silver or nikelin, under the action of the fumes in a laboratory
often renders the instrument almost unusable in a few years.
The instrument is mostly constructed of an aluminium alloy,

protected by a black-stoved enamel, and no steel is used

except for a small spring, which is entirely enclosed.

The optical work is of the first quality. The dividing
line is sharp and clean, and the field evenly illuminated, so

that adjustment for equality can be made without ambiguity,
and with corresponding accuracy. The makers calibrate the

scale at a number of points by direct reading against a pola-
rise! rotated on a divided circle. Tn the instrument examined
the divisions were in half degrees 'Ventzke' (of which 100

correspond to 34"68" of arc, for sodium light at 17'5'C), and
it was easy to estimate to tenths of a degree, i.e., to less than

three minutes of arc. The design and workmanship were all

that could be desired. The same firm is also making refracto-

tneters of the Abbe ami Pulfrich type and other optical
instruments. (Nature, July 29, 1915.)
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COTTON.

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

write as follows, under date August 2-'>, 1915, with refer-

ence to the sales of West Indian Sea Island cotton:—

There has been a little business done in West Indian

Sea Island cotton since our last report; the sales amount to

100 to 150 bales: they include St. Vincent L8rf. to 20<f., with

a" few bales of superfine al 30cr.. and a few Nevis and

Montserrat of the best quality at 15rf. Prices are steady.

BRITISH COTTON GROWING
ASSOCIATION.

The one hundred and thirty-eighth meeting of the Council

of the liritish Cotton Growing Association was held at the

Offices, 15 Cross Street, Manchester, on Tuesday the 3rd

ultimo. The President, The lit. Hon. the Earl of Derby,
K.G.. occupied the Chair.

Reference was made to the loss which the Association

had sustained by the death of Mr. F. Reyner, audit was
decided to semi a letter of sympathy to his family.

u est AFRICA. The purchases of cotton in Lagos to

July 31, amounted to 5,108 bales as compared with 13,267
bales for the same period of last year, and 13,284 bales

for 1913.

The rainfall this season in Lagos for the first time for

some years has been ample, and as all foodstuffs have now
been planted there is a possibility that the 1916 cotton crop
will be a large one, more especially so as there has been

a considerable reduction in the buying price of most other

products as compared with the price of cotton.

si'iuN. The total crop from the Sudan this season will

amount to over 2 -1.0(10 hales, valued at about .£300,000.
The Association have given a great deal of assistance in

financing and handling the crop. The yields at the Experi-
mental Stations on the Gezira Plain during the past season

amounted to over 450 tt>. of lint cotton per acre, which is

a very satisfactory result.

OGANDA. Owing to the necessity of planting large

quantities of foodstuffs, it is likely that the production of

cotton will be restricted for some time. During the past
season the Association have been paying the natives the

highest price possible for their cotton, otherwise 1 there would
have been a much greater reduction in the acreage under

cotton.

I luring the month sales have been made of 3,356 bales

of the Association's cotton, which was considered very satis-

factory under the present conditions.

It has often been represented that cotton is a new

industry in Jamaica, whereas it is older than the sugar

industry, the aborigines of Jamaica having been growers and

manufacturers c,f cotton. The history of cotton in this

island is not without bearing cm the present situation. < Uder

experiences indicate that the industry was alone profitable
in Jamaica when perennial tropical cottons of medium

staple wen- cultivated as by the Aiawaks. In 1793Bryan
Edwards described cotton as a staple crop of Jamaica, while

Macfadyen in his 'Flora' described the cotton formerly grown
here > a pen nnial plant that seldom came into hearing until

the second year.

LARGE YIELDS OF CAUTO COTTON IN

JAMAICA.
Reference was made in the Agricultural News,

for December 5, 1!U4, to Cauto cotton in Jamaica,
where it is stated that pints established at Hope ill

August 1918 gave a crop of cotton in January to

March of the next year amounting to about GOO to. of

seed-cotton per aero. The lint was valued at 8(2. per

pound in London and at Itic. to 17c. in New York.

The latest issue of the Bulb tin of the Depart-
ment of Agriculture, Jamaica, goes on to siy:

—
A plot of 50 acres was established on honeycomb rock

lands in lower Clarendon and this grew well and gave
a return of 700 B). of seed-cotton for the first crop. Despite
the serious die .tight of the summer of 1914 the plants
ratooned successfully and gave 50 bales of cotton in the early

part of 1915. The plants at the Experiment Station at Hope
were tested in various ways with regard to pruning and it

was found that they stood hard pruning in a remarkable

manner and rapidly sprang again into new growth.
The unpruned plants were a good deal damaged by

scale, and most of the old plants were cut hack in September
on this account. Those that escaped scale attack and were
left unpruned gave a return of 900 lh. of seed-cotton per
acre.

All the August sown plants of 1914 and the late cut-

backs of 1913, however, lost their creep in March owing t8

'boll rot'.

Fundamentally due to climatic influences, the Micro-

biologist traced the injury to infection of the bolls through
the punctures of cotton stainers functioning as a means of

access to the interior of the bolls by the organism causing
the 'rot'.

As Sea Island and Egyptian cottons were equally affected

by this trouble, under similar conditions, it must be regarded
as due to the climatic conditions and not to a peculiar

susceptibility of cauto cotton.

All the plants at Hope were cut hack in April and

sprayed with lime-sulphur wash as a precaution and are now
in fresh and vigorous growth.

If '('ante Cotton' can provide us in Jamaica with

a perennial cotton capable of giving returns over a series of

seasons without the risk of an annual planting it should prove
a valuable economic: plant, while its remarkable growth on

the arid limestone area in lower Clarendon indicates that it

can be grown successfully on these lands which, so far, have

been useless for purposes of cultivation.

Botanical specimens of the plant in all stages were

prepared by Mr. W. Hani-, F.L.S., and on submission to

Kew were determined to be a now variety of cotton to which

the name Gossypium brasilimse, var. apospertnum (Sprague)
has been assigned. This places it as a clean seeded form of

our common wild 'Kidney' cotton.

In connexion with the use of certain plants for hedges
for protecting fields and gardens in the West Indies, the

name ot Cnllinndt'i teryeiimi't, a native plant of Dominica,
known locally as the Bois Ravine, might be added to the list

already given in the Agricultural News.

This plant does not possess spines, but the growth is

rapid and dense and it is highly suitable for ornamental

hedges in gardens. It flowers freely several times during
the spring, at which time it is a most showy object. Owing
ohiefly to its ornamental appearance this plant is now being
used for hedges in the Dominica Botanic Gardens.
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THE EFFECT OF TAPPING ON THE PARA
RUBBER TREE.

Mr. L E. Campbell, B.Sc, A. I.e.. rubber research

chemisl to bhe Ceylon Department pf Agriculture, is

the author of Bulletin No. LG oi thai Department,
which describes an investigati n tapping and the

storage of planl food in Hcvea brasiliensis. From the

results described it may be concluded that the effect of

careful tapping is localized.

Starch is withdrawn from the wood immediately behind

the cut, and also partially from narrow zones of bark below

and at each side of the tapped area. Iii the above cases these

zones did not exceed I.
1

, inches in breadth, and in most cases

the breadth was considerably less than this. The starch content

of the bark was, however, normal right down to the top of

the tapped area in the majority of cases.

Excepting for this slight and absolutely localized with-

drawal of starch in the neighbourhood of the tapping cut,

the food supply had not disappeared from below the

tapped area.

It must be understood that all the trees selected for

these experiments had been carefully tapped, and on

examination of the sections during microscopical work

evidence of 'kiams' was extremely rare.

In hardly any case had the tapper cut down to within

1 millimetre or ..'--inch from the cambium. It is probable

that food transport from the leaves lakes place largely within

this inner layer of the hark, and it is this fact which is so

often lost sight of in discussions on the subject. Because

a given tree with bark 8 millimetres thick at a given place

is tapped so that 7 millimetres of the 8 are removed, to say

that it is 'seven-eighths girdled' at that place gives a totally

wrong impression, tin- I millimetre remaining being the chief

part of the system for the conduction of food down from

the leaves.

Where can less or heavy tapping ha- been employed,

the tapping out extends down to, or nearly down to, the

wood, and there is, of course, a complete severance of the

channelsof food transport at that place. It is unfortunate,

from the planter's point of view, that the latex vessels occur

to tic greatest extent near the cambium, but the iniquity of

cutting 'kiams
1

is now usually sufficiently strongly impressed

on the coolie.

The conclusions may be summarized by stating that the

effects of tapping on the trees here described were almost

purely local, a result which a perusal of most of the litera-

ture on the subject would not lead one to expect.

Now the premises are that intervals between periods

of tapping are of great advantage as regards recovery of the

bark. This his "however to be reconciled with the not

unnatural desire of directors and proprietors to obtain large

rubber yields.

The fact that the effects of tapping appear to be largely

local, especially in a horizontal direction, justifies the surmise

that by changing tapping from one part of the tree to another

at intervals, the resting period of each area-, tapped is

nearly as effective as if the whole tree were rested.

It would seem that the 'change over' system so regulated

as to accord with estate practice would be of benefit as

regards bark renewal, and probably of rubber yield.

Another point of interest is that the effects of tapping

here observed are much mop- localized than the remarks of

Fitting would lead one to believe. It does not follow, of

course, that some methods of tapping may not lie SO drastic

ill their action as to have a much mote widespread ell'-! OH

the trees than those described here, or, again, that bad

tapping might not lead to such effects fndeed, it is possible

that results such as Fittin i i lined might havebeendue to

this cause.

It has also been suggested that Fitting's results may
have been abnormal owing to the possibility

that his trees

were examined about the time of the wintering season, though

the effects of the wintering season on the I I movements of

llevea have not been hitherto investigated.

The Role of Chlorophyl. -A series of four

maize plants were cultivated in solutions which, for the lirst

two acting as controls, were of ordinary strength, and for the

last two ten times as strong, approximately .'!+ parts of

soluble elements per 1,000. The amount of water evaporated

by each plant was measured, and on the twentieth day this

loss of water was made g I by addition of the respective

culture solutions, the strength for plants 3 and 4 having

reached approximately 6"2 parts per 1,000. From this date,

these two plants began to lag behind the controls, and six

.lays later the terminal leaves of plant -t were chlorotic.

Comparing one control and one experimental plant, it was

found that on the twenty fourth day the control evaporated

twice as much water as the other, the expenditure of heat

being, therefore, 180and 90 Cal. respectively. This difference

could not be attributed to differences either in the chemical

work of the plant, to external conditions, or to difference in

leaf surface of evaporation. It could only come from calorific

energy due to the transformation of luminous radiations by the

chlorophyl. A diminution of the activity of a plant must

consequently produce a decoloration of its green organs, and

this was found to occur in the case of plants 3 and 4, the

chlorosis being the means by which the plant protects itself

against an exaggerated rise in temperature.

In the case of the control plant on the day mentioned,

when the expenditure of heat due to the evaporation of the

water was 180 Cal., the increase in dry weight was 2 grams.

For this gain in weight, about 8 Cal. were absorbed The

author considers that the difference comes from the

chlorophyl, and that it is rash to attribute to this substance

any immediate action on the chemical changes taking place

during the assimilation of carbon. The role. if the pigments

..f the higher plants is purely physical. (Journal oj the

Chemical Society, Vols. 107 and 108, July 1915.)

Village Clubs and Associations in England.—
It is not too much to say that during the last century such

corporate life as the villages of England have enjoyed has

centred round their various clubs, and it is noteworthy that

the birth and development of these institutions have been due

to the associative instinct of the labourers, the artisans, and the

small middlemen. For a large part of the nineteenth century

the fanners were too prosperous to feel the need of collective

action, and the economic benefits offered by the usual village

a iations were not of the kind to attract them, so that they

only appeared in connexion with those societies as honorary

members or friends. Harder times have once more reminded

tin in of the economy of mutual action for protection and

advancement, and such organizations as the Nation il Farmers'

Union, with its COUnty and village branches, and the various

farmers' co-operative societies, are tic mtcome of it. lint

f..r a century or more it was the humble inhabitants of the

villages who carried on the traditions of associated life in

rural England. (Journal of. the Royal Agricultural Society

oj England, Vol. 75, 161 I.)
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NOTES AND COMMENTS.
•Contents of Present Issue.

The new movement in the direction of organizing

nee in Great Britain is dealt with in the editorial

to this number. The significance
in relation to the

•organization of science in agriculture also receives

attent ion.

Considerable space is d< \ tfed in tins issue to sub-

jects pertaining to the production of sugar. These

articli s will be found on pages -2!>2 to 293.

( in page 291 will be found a summary of the con-

tents of the recently issued report on the St. Lucia

Agricultural Department, 1914-15.

Insect Notes, on page 298, give an illustrated

Account of West. Indian wasps, while Fungus Notes,

[,:i U
. :;(>•_» refer tea diseasi : of ma iig,,.

>s ani 1 give an

interesting summarj of the new pamphlet just issued

on the diseases of lime trees interest districts.

A New Pamphlet.

On another page in this number will be found

a note summarising thi contents of Pamphlel N>>. Tit

jusl issued bj this Department on the subjecl of

diseases oflime trees in forest districts. The pamphlet
written l>\ Mr. \Y. Nowell, Mycologist to this

I
). partment, who has given the subject much attention

Loth in the Held and the laboratory, and the causes and
methods of control are very clearlj indicated. Prim-

arily the information to the inland plantations
of Dominica where for some time a proportion of

the lime trees have been severelj affected by root

diseas s. There is no doubl that the trouble can
!).• arrested U the general adoption of the methods

indicated, but there is no known specific m the

nature of a definite cure. Everything depends upon
the planter's approaching the problem in an intelli-

gent and systematic manner. To assist in this

Mr. Nowell gives a plain-worded account of the

nature of fungi aud the ways in which they work.

Popular ideas on these points are less enlightened than

they should be, considering how much has been done in

past years to stimulate a proper appreciation. From
a literary standpoint the chief feature of the pamphlet
is its plain-worded and convincing style. The planter's

p lint of view is kept in mind throughout.
The price of tnfe publication is 3d. There are forty

odd pages of subject-matter and five plates, prepared
from original photographs.

Is the Fermentation of Cacao Necessary ?

It was urged by Professor Perret at the Third
International Congress of Tropical Agriculture that

cacao might be prepared for export on the estate by
'stablization' in steam underpressure. This produces
a product which is incapable of undergoing any chemical

change, and there is good reason for believing that

beans thus stertilized'could be used in the chocolate

industry.
A quality of cacao so treated on the Ivory

Coast has been submitted through oneofthe largest,

French chocolate firms to industrial treatment. To
the astonishment of those who were entrusted with the

roasting, the cacao became fragrant and was in no

respect inferior to the products obtained by fermen-

tation in the same region. Eere, therefore, is evidence

showing that fermentation of cacao seems to fefeofrio

advantage for obtaining an excellent product tor manu-
fac-t tiring purposes, and it is believed that its adoption
would have the doubts advantage of not raising the net

cost of production as well as securing for the manu-
facturers uniformity of grade(

It ma\ be asked whether this method of treating
cacao is not worth consideration as regards the West

Indies, particularly on those estates where trouble is

experienced in this matter! It might prove useful for

growers to communicate through their merchants in-

direct with chocolate manufacturers in regard to this

interesting point.
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Trade Conditions in British Colonies since the

War.

In Ro Empire \ -
appearing in the

August nu ure, attention is

disorganization <>l trade in s e of the

larger British < consequent on the war. In Wesl

Africa, for instance, il is mentioned thai the entire

business -
i n oi L\igeria has become more or less

disorganized since the outbreak of war. Certain new
outlets for trade have I n open d up lately, however,
and it is hoped that the benefit derived from these

will, i" some extent, counterbalance the losses

experienced by the closing of other outlets. Importers

ipical products and raw materials have suffered

considerably, and are likely bo continue to do so on

nil of irregular markets, difficulties in delivery,
and heavj additional costs occasioned by the increase

in freights and insurances, and in the prices of coal

and material. With regard to mining, the state of war
<m the Camer i frontier has asioned a temporary
setback to this industry in Nigeria. In spite of the

present stagnation however, the assumption is made
that with the situation settled in Wesl Africa, trading
there is likely to expand beyond the limits hitherto

obtainable.

Similarly, in India, the first result of the war was

the abrupt cessation of the considerable trade with

German) and Austria-Hungary, the imports of private
merchandise from which countries, during 1913-14,

sejifced 7 per cent, ami 2"3 percent., respectively,
of the total imports of India: while of the exports from

India. Germany took ion per cent, and Austria-

Hungarj 4 per cent., the chief items being food-grains,
raw cotton, jute, seeds, hides, and skins. The shutting
off of the export trade is said to have proved even

more serious than the closure of the import trade, both

by reason of its greater value and because the removal

of these two customers for exported Indian goods
concurrentlj with the dislocation pi trade in other

lirections, resulted in a reduction in the demand for,

and in the price of, certain important commodities.

In regard to jute for example, Bengal has been greatly
affected. Very high prices were realized in the

preceding year, as much as £6 being obtained for

a bale of raw jute. A record crop was grown last

year, and prices fell as low as £2 Is. 4</. a bale.

Diffic dties have also been experienced with regard
to cotton, mainly on the Bombay side. The

position was unsatisfactory when war broke out,

previous overtrading, and the depression caused by
the banking crisis of 1913-14 having led to the

accumulation of stocks of piece>g Is and the

lock up of capital in connexion therewith. Then
came the war, and with it the cutting off of

markets and a fall in the price of raw cotton. Another

staple product seriously affected is the ground nut

prop of Madras, which is usually largely exported to

France. It is satisfactory to mention, however, that

the general situation has been eased to some extent

by the recovered security of Indian waters, and there

are also welcome indications oi in leasing confidence

and trade activity in India itself.

Guide to the Dominica Gardens.

The follow ing : , t the i Official

Guide to the Botanic Gardens, Dominica, which was
issued b\ tin- Dep ken from Natwre, for

Julj 29, 1915:—
An official guid to the Botanic ( lardi ns

Dominica, has recently been issued < price Qd. i. to wh
we would direct the ir attention of all

resti (1 in botanj and in the tropical economic

products of the world, ! le consists of sou,,.

fort} lour pages with a good index, a map of the

gardens, anda number of interesting illustrations. Tl

area under cultival ton is now . 60 a xes, and
consists of the garden proper oi I I acres, with expei
ment grounds and nurseries, [n the dsed

the lime cacao, mango Para rubber, coffee, and other

plants which are supplied at cosl pri the planting
mi nil . and ii is here that i he grafting of cacao,

limes, etc., and other experiments are earned out, which
have made the Dominica Gardens renowned. To the

botanist, however, the gajden proper is the more

important feature. Here may be seen a multitude
•

resting and n- fnl trees and shrubs remarkably well

grow n and displayed, and in the guide particulars of the
various plants and notes on their economic value are

given. In L892, a year alter the garden was formed,
Mr. Joseph Jones was sen! from blew and has now
I n Curator for twenty three years. It is to his skill

and devotion that Dominica now possesses for its size

one of the finest tropical botanic gardens in the world.

Mr. Jones is to be congratulated on having produced
so excellent and useful a guide, which will be much

appreciated.'

The Control of Ticks.

Our readers will have noted the advertising
campaign which Messrs. Cooper and Nephews have
started in the West Indies through the medium of this

journal. By this and other efforts the firm has shown
considerable enterprise in the West Indies, and not
without justification. The veterinary problem of the
West Indies is the tick problem. It is true that
cattle raising and dairying are not organized industries

as they are in other and larger parts of the Empire:
this to some extent excuses the general apathy of local

-lock owners; but the facl remains that with working
cattle the efficiency of the animals is greatly increased

by the eradication of ticks, and there is no doubt that
the same holds good for animals raised locally for the

purpose of supplying meat and milk. The results

obtained from spraying in Antigua have justified the
most sanguine expectations. Animals that have been
treated two or three times show a complete absence of
the parasite, and they look more thrifty and their skins
rue softer and more pliable. For a full account of the
results of the trials referred to, the reader may consult
the West Indian Bulletin, Vol. XIV, No. 2. pp. 122
25. A more recent article on the subject is that
which appears in the Agricultural News for July :;,

1915, where it is stated that Messrs. Cooper and

Nephews have offered bonuses equal to half the cost, of

erecting two swim dips in Antigua.
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INSECT NOTES.
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WEST INDIAN WASPS.
Certain species of wasps are known in the West Indies

as Jack Spaniards, and the names wild bee, cow bee, and

maribunta are also applied to these insects. fefiT^.^yB-
' * '

The most common and generally distributed in the

Leeward and Windward Islands of these wasps is the one

to which the name Jack Spaniard is must usually applied.
This is Polities crinitus. It appears to occur throughout
the Windward and Leeward Islands, being abundant in

most of those islands, but is rare in Rarbados. It builds

a nest which is attached by a stem at one end, the nest being
rather long and narrow.

The wild bee in Rarbados
is Polistes annularis. It occurs

also in St. Vincent and has

been introduced into Mont
serrat. It is a larger insect

than P.-crinilus, buildinga simi-

lar nest, attached by a stem at

one side. P. annularis is dis-

tinguished by the bright-yellow

crescent-shaped patch on the

base of the abdomen.
The cow bee P. hellicosus

occurs in Barbados in the

West Indies, but it is also

recorded in the Southern
United States. It is a darker
insect than the wild bee and
differs from that insect in the

nianner of building its nest,
which is attached by a stem

situated near the middle, instead of at cue side.

In Grenada, the maribunta (Polybia occidental
'is)

is

the c imcii wasp. It is a much smaller insect than the

three species of Polistes just mentioned.

In the Virgin i -lands a wasp
very much like the maribunta
in size and general appearand' is

Megacantht put indeti rminabii.

The Jai k Spaniard (Polistes

rrinitus) i- the insect which has

been mentioned in publications of

this Department as /'. fuscatus-
instablis.

Probably all these wasps
arc predaceous in their hal.it of

feeding, t
Jertainly some of them

arc, for the three specie- of

I'olist. - are will known enemies
of many other insects. In

St. Vincent, the effect ol the

feeding oi Po • •• % annularis on
fchecotton worm was of 30 much value thai for Borne ten yean
cotton was grown in that island without n it to the

Fig. 13. Nesl of Pohstes

annular is.

Fig. II. N< si ol Polistes

annularis showing
the disease.

other islands

in other islam

Fig. 15. Polistes bellicosus

Paris green or other poison for the control of this pt-t which,
during these same years, caused SO much loss and expense in

Polistes bellicosui in Barbados, and P. crinitus
. are also active predators on caterpillars and

other insects. En St. Vincent

the value of P. annularis
as an enemy of the cotton

worm is so much appreciated
that planters build sheds in

and near cotton fields in

order to encourage these

wasps to make their nests

there, and to give them

ample nesting opportunities
where they may be free

from disturbance.

The Barbados wild bee,
or St. Vincent Jack Spaniard, has been introduced into

Montserrat in the hope of establishing it in that island

where it might help to control the cotton worm. So far,
this introduction has only partly succeeded, and it has
been discovered that this is due to the action of a so-called

disease which destroys the young brood in the nest. (Fig. 14.)
This disease proves to be due to the attack of a small

moth, the larva of which penetrates through and through
the nest, apparently destroying the larvae And pupae of the

wasp.
When the moth larvae become full-grown they pupate

in the cells of the wasp's nest, each cell containing a cocoon,
which terminates outwardly in a ridged cover or cap which
can be distinctly seen in the cell of the nest.

The moth which causes this diseased condition has been
identified by the Imperial Bureau of Entomology as

FlG. 16. Shed lor Jack Spaniards.

Dicymolomia pegasalis, Walk. A hymenopterous insect,

probably parasitic in its hal.it-, has also I.ecu bred from these

diseased nests, but whether it attack- the wasp or tin- moth
has not yet l>een determined.

This parasitic or predac 1- moth is probably not
confined to Montserrat, a similar diseased condition of nests

of P. crinitus having been observed in St. Kitts, and it seems

likely thai the abundance and consequent usefulness of .lack

Spaniard- a- enemies of UlSeCl pests are materially affected by
the action of this small moth.

H.A.B.
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The Frog as a Pest of Corn. -The question as to

whether the frog will attack young corn is discussed in the

following note appearing in the Journal of the Jamiica

Agricultural Society. It appears thai in Jamaica this animal

as well a- the dog may become at times a serious pest:

'Very frequently it has been stated by small growers of

corn thatfrogs destroy the young corn by eating it. The

closest observation—going out into the fields at night and in

the early morning— never showed any damage to any emu we

ever had that could be put down to frogs, except that where

they were in large numbers, the frogs found the corn hides,

especially after rains, nice cool places to burrow in, when of

course, they disturbed the com that bad just started growing
or was a little above the ground; and we have often stated

our conclusions in reply to statements thatfrogs ate young
corn. We have heverseen it stated, too, from any part of the

world that frogs ate any vegetable material whatever—they

consume insects. However, it is well not to be too dogmatic
in agriculture. Mr. Schleifer, the Agricultural Instructor,

has corn planted in Clarendon by the banks of a river, and

he has stated from his own personal observation that at night

he has found frogs eating the corn, and on opening some

he lias found the young com shoots in their stomachs. We
reported this to the Entomologist, and it is also new to him

that frogs ate vegetable matter in this way. Further investi-

gation, however, will be made. Certainly if a carnivorous

animal like the mongoose can become a fruit eater and eat

pine-apples and bananas, and when clogs, ill fed at home, make

raids into cornfields when the cobs are ripening, jump

up, tear down the cobs and e it them, we are prepared for any

changes. Dogs, too, scrape out the seed corn just planted

and eat the grain.'

EXPERIMENTAL WORK IN ST. CROIX.
The chief event that occurred during 1914 in connexion

with the St. Croix Experiment Station was the addition of

the estate known as Anna's Hope, the area of which, includ-

ing the parts already owned by the Experiment Station, is

215 acres. Of this amount 170 acres are arable. The

experimental work conducted thereon and on private estates

is described by Dr. Longfield Smith (the Director) in his

Report for 1913-14.

When taken over, the estate was in a very run down

condition. With the help of the motor plough, the Director

succeeded in preparing and planting 15 acres in cotton from

August to October, and this cotton, considering its late

planting, has yielded well. Only seeds obtained from the

plots of the best selected plants of the previous year were

planted, and iii this way a large amount of special cotton seed

was obtained for the use of planters. This supply has been

largely made use of, 5,000 lb. of this seed having been sold

for planting purposes in 191 (.

Early in 1914 about 15 acres of the estate land was

planted in new varieties of cane, while 1 acres of the most

stony land was planted in sisal. Experiments with corn,

imphee and other crops were also carried out.

The manurial experiments with sugar-canes conducted at

the station have led to the general conclusion that the use of

artificial manures in cane cultivation is not advisable. It is

probable that in St. Croix the limiting factor in cane produc-
tion is the rainfall, and wlien the usual application of about

L'li tons of pen manure per acre is applied in the preparation

of cane land for plant canes, the -oil contains all the food

which is necessary for the growth of the small crop that the

limited rainfall can produce.

Experiments ol ome interest have been carried out in

regard to bud selection, and the distance of planting canes.

There is some indication that bud selection maj be a means
of carrying on observed vigour in any particular plant in the

field. The experiments on distance of planting show clearly
that the best results are obtained by close planting.
This result is in aci Ian e with those obtained recently in

Porto Rico.

The report from which the foregoing information has

been taken devotes a considerable amount of space to

results obtained with different varieties of sugar cane including
those raised locally. Several varieties have been produced
which show great promise, but it is emphasized that with
new varieties of cane raised from seed several years are

necessary to show their real merits. Of the imported canes,

B.16536 is stated to have done the best. Cine ]).<>3(>0 gave
the best results, as a plant cane, for the first two years' trials,

but has dropped to sixth place this year.
The information contained in the report concerning

experiments conducted with cotton are of interest, but neea
not be dealt with here, in view of the fact that this information
has already been reviewed in the Agricultural Xwf. on page
134 of the present volume.

Cacao in the Southern Provinces, Nigeria. -

A great deal of new land has been planted with cacao within

the last three or four years, anil for which the Department of

Agriculture has supplied about 90,000 plants and 104,000
seeds. This Department is also establishing small model

plots of cacao in the various districts suitable for cacao

cultivation. The object of these plots is to teach the

planters how to plant and care for their trees, and when they
come into bearing, demonstrations as to the preparation of

the crop will be given. In conjunction with these plots
nurseries are being formed to raise plants for distribution.

European agricultural officers and native agricultural
instructors visit the principal cacao-growing districts to give
instructions in the cultivation and preparation of cacao.

When the newly planted areas come into bearing, and
as planters become better acquainted with the proper way
to plant and take care of their trees, it is anticipated that

a very considerable increase in the exports of cacao will be

manifested.

In 1905 the exports of cacao from Nigeria were worth

£16,922. In 1913 the value had risen to €157, ISO.

{Proceedings of the Third International Congress of Tropical
Agriculture.)

In a note in the Experiment Station Record (Vol.

XXXIII, No. 1) it is shown that the rainfall of the United
States cotton belt varies widely, the average annual rainfall

being 31 inches in the west and 54 inches in the south east.

There is apparently a direct relation between rainfall and

temperature, an average low temperature meaning, as a rule,
a small amount of precipitation. Correlating rainfall with

crop growth, the conclusion is reached thai the best

conditions for growing cotton occur about latitude 32 X. in

an area where the total annual rainfall is aboul 50 inches

per annum, where the temperature is normal and therefore

almost entirely a fuction of the latitude, and where the crop
rainfall depends upon the rising temperature and upon the

slacking effect of oceanic influences, so that an average rain-

fall of 20 inches can readily be obtained luring the live or

six months required for the growth of the cotton plant.

The relation of rainfall to other crops grown in the

cotton belt is also briefly considered.
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GLEANINGS.

[t is stated in the Dominica Chronich for August 11,

1915, thai by a special proclamation issued in the Official

le,
tin- Administrator ha prohibited absolutely the

importation into Dominica frpm the United States of any
citrus plants or budwood.

According to the Medical Report on the Presidency of

St. K i 1 1 .- Nevis, the estimated number of inhabitants in 1914
follows: St. Kitts, 26,658; Nevis, 13,528; Anguilla,

4,491. The respective increases over and above the estimate
for the previous year are 175, 19.'!, ami 133.

It is stated in The /ioaid of Trade Journal for

August 5, 1915, that the
totaj

value of the exports from the
French Colony of Reunion in 1914 was £691,250 as against
6663,667 in 1913. The principal exports are vanilla, rum,
tapioca, perfume essences, also fibre and vacoa.

The annual report of the Registrar of civil status,
St. Lucia, for the year 1914 15, .states that on March 31, 1 9 I 1,

the population of the colony was considered to have been

50,809, while on March 31, 1915, it was computed to have
risen to 51,590, a natural increase of 78] .

The principal agricultural exports from Colombia in

1912 were coffee, bananas, rubber, and raw tobacco. The
value of the coffee exported was 16,777,908 gold dollars,
while that of bananas was 1,996,999 gold dollars. The
value of the cattle hides exported was 2,661,722 gold
dollars. (Diplomatic and Consular Reports, No. 5437
Annual Series. )

It is gleaned from the Proceedings of the Agricultural
Society of Trinidad and Tobago, for .Tune 1915, that the
Permanent Exhibition Committee of that colony has voted
.£100 for the improvement of the Trinidad Court in the
Colonial Galleries at the Imperial Institute. Those who
have visited the Trinidad exhibition will realize that this
contribution has for some time been badly needed.

An interesting catalogue entitle! Grafted Tropical Fruit
Trees has been received from the French Seed and Nursery
Company, 13 Clive Row, Calcutta, India. A large number
of grafted mangoes, litchi grafts, lime ami lemon and orange
grafts, as well as many novelties are listed together with
prices. The publication slnnld prove interesting to otl'n ,

,
-

, charge of Botanic Gardens in the West [ndiee

A statement frppears in the Vote i S< Lucia fpi

Augustl4, to the effect thai Union estate where lately the
i was situate.!, will lie utilized as S(

ivailable' for the purposes of an industrial school.
It appears that there is some necessity for such an

in St. ] if rl is established provision should be made
for tip gricultural as well as industrial subjects.

A valuable i ih on the distribution in tropical
North America of species of Panicum has been received from
the Smithsonian Institution al Washit The senioi

anther is Mr. A. S
; Hitchcock, who is rendering valuabli

assistance at the present time in regard to the identic

oi grasses collected in the West Indies. The publication
under review gives the distribution of the species in the

different West Indian islands.

The following articles published by this Departn
are listed in recent issues of Tin Board oj Tradt Journal as

likely to lie useful for reference commercially: Agricultural
Industrie- ,

| Montserrat I West In Jinn Bulletin), Sugar-cane
Cultivation in the Leeward Islands (Agricultural News),
Citrus Cultivation 'iii the Philippines {Agricultural Ne\

s),

and fishing Industry in the British West Indies (Editorial,
A'n {cultural News).

In discussing the improvement of native cattle in

Jamaica, the Director of Agriculture states that the pure
bred .Mysore-, aic the hardiest, staunchest and most reliable

draft animals yet tested in the island. Fresh hi 1 from the
herds in Mysore is now desirable in order to maintain the'

highest standard of breed in Jamaica, although experts from
India have recorded their opinion that there are finer

specimens of the Mysore to be seen in Jamaica than in India
itself.

The control of weeds, according to Farmers' Bulletin
No. 660 (United States Department of Agriculture), depends
largely upon the observance of three main principles:

(1) preventing weeds from growing to seed on the estate,

(2) preventing the introduction of weed seeds, (.3) prevent-

ing perennial weeds from making top growth. The entrance
of weed seed, particularly that carried by wind, can be

prevented very often by the establishment of protecting
hedges.

According to a communication from a Javan Experiment
Station, translated and published in the Louisiana Planter,
the movement described as taking place i,, the stomata of

grasses is impossible in the case of sugarcane leaf-pores. The
cells can vary their distance in a very small degree by
changing their position between the surrounding epidermis
cells, but the position and structure of the accessory cells

make it possible to change the length of the slit in the

vertical direction.

In continuation of previous cultural experiments with
onions, the Experiment Station Record (Vol. X XXIII, No, 1>

gives the result- of fertilizer tests conducted with Bermuda
and Denia onions for three seasons. Concise directions are
also given for growing onions by the transplanting method,
which ha- been found to be the best and most economical,
The fertilizer tests with onions have shown in general the-

value of fertilizers, and especially of nitrate of soda, in

increasing the yields.



Vol. XIV. No. THE AGRICULTURAL NEWS 301

THE MAHUA OR ILLUPEI TREE OP
INDIA.

The mahua, malwa, m iwlia, mowa, or mowra treei t [ndia

tree throughout the '

it Lc, Wesl t loasl and ( 'entral [i dia, tnd Gi

ding north as far as ( ludh and Ivnn

tn < )rissa, ace I

at Calcutta. Though found in wild state in many
parts of [ndia, the value of the How fruit b i msed
it to be brought undei more oi less cultivation. The

mic value of the trei lii in il edible dowers and

oil-yielding seeds, although the gum 01 giitta that flow

iions on the stems show 18"9

nt. gutta, 38"S
j

cei resin I I 2'3 per cent. ash.

The bark also is used as a dye, while many of the properties
of the tree are used to some extent medicinally. The mahua

puts forth its leaves from February to April. Cream-coloured

flowers appear in great clusters of thirty to fifty near the ends

of the branch from March to April. About the end of

March the flowers begin to arrive at maturity, and every

morning il I sunrise the succulent corolla tubes fall in

bowers to the ground, which has been cleared of grass
and underbrush and preparedfor the harvest. This continues

to the end of April, but usually the fall from a single tree is

complete in seven to ten days. The flowers are then spread out

ami left to dry in the sun; in a few days they shrink in size,

i in colour to a reddish brown, and their peculiar sweet

nore apparent. These Mo ri eaten exten-

while fresh, but generally speaking they are dried

thoroughlj ' I with rice and other'grains. Sometimes
re completely dried and redu 1 to a powder, and in this

condition are cooked in found cakes and mixed with a variety
of foodstuffs. Mahua is extremely sweet, and the ability to

eat and digest it must be acquired. Few Europeans are able

more that one flowei on i single occasion without
* disagi i effects. Sugar and molasses of

a good quality are also made of mahua.

Tin u illing these flowers is a very ancient

For the manui spirits the flowers, when dried, are

sold to villa Lllers or Government distilleries. The
! in water for ;i ! " ut four days; they are

ermented and thereafter distilled. The spirit produced
has at first a strong, smoky flavour, but age remedies this.

The seeds of the mahua, which succeed the flower from which

the spirit is made, me extensively used fur the manufacture

of mahua butter, which is employed in the adulteration of

for lubricating and illuminating purposes, and for eating

by the native people. The method of expression is crude.

The kernels are taken from the smooth, chestnut-coloured

i
j bruised, rubbed, and subjected to a moderate

pressure. In the Central Provinces the kernels are pounded,
d evei il folds of cloth, and the oil thereaftei

expressed. (Journal of the Royal Society of Arts, July 16,

1915.)

DEPARTMENT NEWS.
The Imperial Commissioner "f Agriculture left

Barbados on Augusl 31 b] fchi S s Guiana' for the

purpose of making an official to St. Lucia. The
Commissioner returned toBarbadosby the C.R.M.S.

'Caraquet' on September 8.

MOTOR PLOUGHING IN THE WEST
INDIES.

The following no baken from a rei

published reporl on the Agricultural Experiment
Station, St. Croix | D. W.

[.);

The Twin City 10 h. p. gasoline tractor, and the John
Deere six bottom engine gang plough with

dments, mentioned in the last report as having
ordered forthe Department ol Agriculture, arrived in A
ami <i then has been kept in fairly continuous work.
The machine is hired to planters, who pay for the work done

according to the amount of g tsoline and oil used on the j ib.

The wages of the men employed on the machim havi

be paid by the planter for the days when they are working
on his estate, also any shares broken have to be paid for, and
a small charge, viz. 5 per rent, of the total cost ol the

liing, is made for repairs and to allow for ex]

during the time when the plough is lying idle. 'I

received for ploughing in this way Ins nearly covered the

expenses. The total number of acres ploughed to th
of June was about 120, and the total rust of this has been
about sl.'.iiio. In iii the land was subsoiled as well
us ploughed for this sum, and where' subsoiling was not dom
the plough generally carried a harrow. It must be

remembered that periods occurred when the plough was idle

for some weeks. During sueii idle time the wages of the

driver in charge have continued. All this has been included
iii the cost given above. There has been no breakdown of

the tractor, but several repairs have had to be made to the

ploughs themselves. The hitter are rather too light to:

of the work we have to do, and in strong ground shares
break rather frequently. It is too early yet to saj what
effect the deeper ploughing over that ordinarily practised has
had on the cane crop. The machine has been made use ol

for cotton planting as well as for cane, and in this case the

subsoilers have not been used The ploughing of cotton land

to a depth of 7 or 8 inches in fields which are not too short,
Can be done for |2"50 to $3*00 per acre.

The Experiment Station Record (Vol. XXXIII, No. Ij

refers to a recent article by Professor Mc.Fadyean which is

stated to consist of a discussion of the measures which i
I

to be put in force against tuberculosis, prefaced by a short

examination of the evidence l< r and against the view that the

d is transmissibli to man. The subject is dealt with
under the headings of transmissibility of bovine tuberculosis
to man; types of tubercle bacilli; the eradication of bovine

tuberculosis; measures i essary to safeguard human health

and measures to be taken against breeding cattle which have
n u ted to tuberculin, from the point of view of international

trade.

'Thereis i u I onlj ,
method by which tuberculosis

can i radicated fr a herd, namely, that which relies upon
the systematic use of tubejeulin for diagnosis, and which

requires the perm met i non-rea nimak from
tlio>e which have not been tested or which have re cted.
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FUNGUS NOTES,

DISEASES OF LIME TREES IN FOREST
DISTRICTS.

Xir if the ]

Ltle,

perienced in districts where limes are planted in areas

. al tempi has been madi

pre i of the si idj of the i in non
techn

So far tit :

. re know rj on lime i

only in ci ricts in I

1

i but since the causative

occur in

other islands of the An till probably all

distributed, th :pect similar

lopments when suitable opj are provided in

St. Lucia "la.

The hi died Blai Is Ri iol I >isi a se ol limes is now shown
to be separable into two distinct forms, I caused by
the familiar root disease fungus of cacao, Rosellinia i'

Pat., the specific id mtity "1 which has been at last revealed

by the finding of fertile perithecia, the other by Rosellinia

lei (B. et Br.), Sacc. The latter species has not

zed on cacao, but occurs commonly in the

affected districts on Hibiscus and Acalypha, has been recorded

from Grenada on Castilloa and camphor, and is described in

cent bulletin as the cause of extensive damage iii coffee

plantations in Porto Rico. No doubt it had a part in the

"blight' associated with the decline of coffee cultivation in

I (ominica in the seventies of last century.

While the damage done by Black Root Disease in lime

cultivation has been sufficiently severe, it is rather the

prospect of its continued extension that has given rise to

apprehensions. Reasons are given in the pamphlet under
discussion for the belief thai by the adoption of fairly simple

mres the disease can be kept in control, and confined to

sporadic cases of somewhat rare occurrence. Were this

result achieved the effects of the disease would be practically

negligible, since it i> its propensity for opening up gaps cov-

iring the sites oi some dozens of trees in a patch which has

'instituted the chief menace.

The pamphlet should be fou"hd useful by cacao planters,
is a large part of H [nation respecting Rosellinia

lisease applies equally to its occurrence in cacao cultivations,

md the measures of control are much the same in the two

The qui
i dealt with in consider-

iil. Discussion is confined to means ol prevention,

mpts at i me .

unprofitable under the

ailing cin cultivation and restrii

i.pl\ I of systems ol isolat

bes.

An allusion immunity of SOUr

s i now being made
on i o best the resistance

ilt with.

1 1 :^li ri ise of forest d

I valley
ible

ind lias t'

Tin Piiil I

' of the twigs whicl the list,

has not so far d lime trees. Il

kills out small ai d there ii very moisl and
I . cacd

-Lined in the V

i tical pin!

Malay SI

The pamphlet is illustrated with five plates showing
distinctive feal i rooti

A BACTERIAL MANGO DISEASE.
In the Annals of .

ry II. pp. lit app
iccount of a detailed research on a disease of mangoes in

South Africa by Ethel M. Doidge, M.A., I.L.S., Mycologist,
1 tivision of Botany, Pretoria.

The \ ii ulence of the such as to tin

seriously to affect the expoi A large

percentage of the fruit falls to the ground whilst

immature, and the mangoes which remain on the trees an
rendered unsightly and unfit for the market. Tin

was first reported from Barberton in the Transvaal in 1909
and is said to have appeared there after a hailstorm in 1906,
the infection starting in a corner of an orchard and spread-

ing rapidly with the prevailing winds. In 1908 not a single
fruit was obtained from sixty tree-. Each season since the

disease has been steadily gaining ground. Xo record I

been found by the author of any similar affection in other

parts of the world.

The damage done is mainly to the fruit. Infection also

occurs on leaves and branches, producing lesions in which
the bacterium is carried over from one crop to the next.

< )n the leaves small angular water soaked areas, some
2 3 mm. in diameter, appear, which later become dark brown;
the surface is somewhat raised and shining and frequently
there is a slight exudation of gum. Longitudinal cracks

produced in infected petioles On twigs and branches dis

coloured spots occur which are followed by gumming and
the development of deep cracks. By the time the fruit is

hall grown the whole inflorescence has frequently become

affected, and the death of the stalks causes the fruit to drop.
On the fruit itself the first sign of the disease is a small

water-soaked ana; this spreads considerably, and an irreg-
ular discoloured spot, intersected with cracks, is eventually

produced. The discoloration extends for some distance into

the flesh.

All the commonly grown varieties are affected, but in

differing degree-. The disease has not Keen found on related

indigenous tree-.

Extensive spraying- experiments with various mixtures

have so far given no evidence of the possibility of control by
this means, nor have any other remedial measure- proved
effectual.

Th- a to be a rod-

shaped bacterium to which the name i:<t<-ill<<

ound
I

parenchymatous ti discoloured areas. It ih.es

in i. inpcrature for

ivth oi the organism under laboratory conditions is

\ iWS very Slowly at 15 ( '. (1 13 I'
I.

Infection app> irs to he princ ally carried from trei

by wind, and i

dripping from int. sted lea

W.X.
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Diseases of Para Rubber trees in Ceylon.
We have

'

5, 1915
II i

contrib I T. ] G VI3

1 Id il I
:

year. I

areas under tL der bad coi ditions,

no very serious pai 1

Fmif i orded by Llidley

at Singapore in 1904, which v 1 feared, is proving to

minor imp is the plantations increase in

and as the jungle stumps on which it flourishes disap
The -''in diseases, of which six ed, are

; these, pii

lecially by

disease, and

cankei 1 Phytophth illy to be

It is mixture may prove
effect r reventive t<

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

Mi .1. I!. Jackson, A.L.S., lias forwarded the follow-

eporl "ii the London drug and spire markets
for the month of Juh :

In the early pari 1 Mincing Lane was

somewhat hampered bj the usual half-yearlj stock-taking
which is always followed closi

Ij by the annual summer

holidays, which at the time of writing ire being taken,
1 somewhat more subdued fashion than in ordinary

times. Xothwithstanding all these drawbacks, how-

ever, a fair amount of business has been transacted during
the month both in spices and drugs, with prices ruling in

favour of the seller rather than the buyer, as will be seen

from the following details.

At auction mi the llth of the month as many a- 115

packages of Jaimi ie;i were offered, and all bought in at 62s.

to 63s. for low middling. At the same auction, Cochin and
Calicut were represented by 960 packages, which were also

bought in at the following rates: good small cut Calicut 12s.,

washed rough Cochin 29c, and brown rough Calicut 30». \t

the concluding sale of the month, namely on the 27th, 874

iges of Cochin and Calicut were offered and all bought
in, brown rough Calicut at 30s., fair bright at 35s., and
washed rough < 'ochin at .".i i

\i i mi ..-. MACE iM' PIMJEK I'".

At auction mi the 1 ith. 58 barrels of West Indian

nutmegs and 60 of limed Java were offered and -

previous rates. At the last i . on the 27tb, lie

were in very quiet demand at prices ranging from lie/, to

*\\d. fur West Indian. At the auction on the llth. mace
was in steady demand, II cases ol Java, fair bold curl}

-

,

fetching 2s. -'it/. ]it lie. partially broken Lis., and ordinary red

Is. ;if/. At thi '" auction pimento was represented by
i',7 1 bags, of which 200 sold at I ;

r/
. for fair quality.

At the drug

parilla was in go

grey Jamaica, ol v
I per lb

for fair quality; 20 b

and 16 sold at Ls. 2'/. to 1 . "•'/. for dull red mi

red; 52 bales ol I 10 of

Mexii of which fn md buj

LIME JUICE, LIME o 10. I \\1 MOM.

V.SD KOLA.

At the begini ing ol I he month it was i

I hat.

a limii ed ile in

cl ion "ii the 2

was stated that a limited i ol West [i

oil of lime ed at 7s. per Dt>. In the

previous week tl iile I he disl tiled

oil was quote 1 al 6s. ' lout the monl b

lias reiiiiiin n from 3*\ '}}.'/. to 3s. ii./. per lb.

\ consignment of 91 I was

offered at the beginning i

il" buyers. It was said thai Indian

were obtainable at 8rf., and dull at 7 1

./. Al tl lasta

on the 27th. good new crop Barbados i tmarinds were

at 1 7.«. '.it/, per cwt. Al the first ition on the 8th, 9
i dull i

leylon k"ln. in hal -r lb.,

while 2 bags of fair ' unaica realized Is. '.»'/.

American versus Local Corn. The following
contains the results ol an experiment conducted with Indian

corn by the acting Curatos of the Experiment Sta

Tortola.

Two plots
1 acre in area were laid "Mt. line planted

with an American strain cf corn acclimatized to West Indian

conditions and grown in Anguilla, and the other with a local

variety.
Previous to planting the field received a dressing of pen

manure at the rate of 1 •"> tons per acre, approximately.
Both strains germinated well and were soon develoj

into vigorous and healthy trees. The imported emu e

icillv developed the higher trees, 3 attaining a height.
..1 9 feet.

Striking differences in the characteristics of the matured

ears were to be noticed. The imported corn developed ears

only 8 inches long, and containing seventeen rows of kernels,

while the local corn produced ears 10 inches long with only
fourteen rows of kernels.

The returns of the plots are as follows:—
Variety. Size of Actual Seed corn Calculated yield

plot. yield. per cent. per aire.

Imported
American 1 acre 273 lb. seed 80 1,911 It), or

.'S4 bushels

Local

Strain 1-acre 274 „ „ 7-- 1,913 lb

3 I

]
bushels

The returns are very good and indicate that the local

breed of corn can, with proper cultivation, give hand

returns.

\ supply of this seed corn is now kept at the Station

for distribution.

It may be added that as a general rule American corn

does not d.o very well in the West I

iblj the strain

ised in 1 he a bove '
,%

peril ;h1 be useful foi ci

purposes.
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MARKET REPORTS.

London.—The West India Committee Circular,

a ist 1", L91

AltltoWUOOT— 2|<2.
t.i I

Balata—Sheet 2s. 4irf.; block It. LOd

BeESW \\ N'n i|Uut;li inns.

0a< vo Trinidad, 80 to 83 per cwt. ; Grenada, 7-"' to

xii
: Jamaica, no quotations.

Coffee—Jamaica, no quotations.
Con; i £23 10s. per ton.

Cotton—Fully Fine no quotations; Floridas, no quota-
tions; Wesl Indian Sea island, no quotations.

Fiu ii No quotations.
Ft stii No quotations.
Giv-i b Jamaica, 55 ti > 75 -.

Isinglass No quotations.
IIiin i \ No quotations.
Limi .h to Raw, 3/8 to 3 9; com i £25; Otto of

limes (hand-pressed), no quotations.
Logwood—No quotat ions.

M \< i !i/. to 2 lie.

Nutmegs -4jrf. to 5|rf.

Pimento—No quotations.
Hi bbee Para, Line hard, 2/4|; line soft, 2 illoa,

2/2J.
Ki m Jamaica, 2 5.

New York.— Messrs. Gillespie Bros. & Co., August 13,

1915.

Cai Caracas, Miic. to I6|c; Grenada, 16^0. to 17c;
Trinidad, 17c. to 17*e. ; Jamaica, 1 !;<. to lac.

Coco-nits—Jamaica and Trinidad selects, $22'00 t"

§23-00; culls, $12 00 to $13 00.

Coffee—Jamaica, 7|c. to lie. per ft.

Ginger— l'J.U-. tn 16c. per lb.

Goat Skins—Jamaica, 4;'.c; Antigua and Barbados, 40c. to

13c.; St. Thomas and St. Eitts, 38c. to 40c. per lb.

Grace Fruit—Jamaioa, $1'50 to $2-25.

Limes.—$300 to $4-00.
Mack—47c. to 61c. per tb.

Nutmegs—He. to 1 lie.

Oram: i
- Jamaica, $1-50 to $200.

Pimento— 3ic. per lb.

Sugar Centrifugals, 96°, 4'77c. to is;.,
; Muscovados,

89°. 41_'c. to 4-18c,; Molasses, 89,3 99c to r >: .

,

aM duty paid.

Trinidad.— Messrs. Gordon, Grant A- Co., An^us! 23,

1915.

Cacao Venezuelan, $17*25 to $17-75; Trinidad, $17
#00

to $17 51 1.

Ooi n m i i in. 7 s i . per Imperial gallon.
Coffee—Venezuelan. 10c. to li'c per lb.

Coi-u\ $3-80 I- $4-00 per LOO ft.

Dm m No quota!
• ms

Onions $1-20 to $2-50 per HKilb.

Peas, Splh $] I 50
pel

Potatoes English $2-25 to $2-60 |
ei 100 it

Rice—"Bellow, $5-80 to $6-00; White, $5(0 to J6-76

per bag.
Sugar—American crashed, no quotations.

Barbados.- 1
'! rs T iaway & Co., September

(i, 1915; Messrs. James A. Lynch & Co., Ltd.,

mber ii. 1915.

A.rrowrooi S4-00 to - i HO pi
i LOO ft.

Cai io SI l 50 per LOO ft.

C ' i- S1G00.
H a^ S170 i $1-90 per LOO ft.

Manures Nitrate oi soda, no quotations; Cacao mai

$50 00; Sulphate of ammonia, $8500 ' $9000 per ton.

Moi isses No quotat ions.

Onions $3 00 to $4 00 per L90 ft.

Peas, Splh ' anada, $5*40 pei 1 20 ft.

Potatoes—Neva Scotia, S3 00 to $325 per L60 lb.

Kin: -Ballam, $6-00 to $6*10 per 190 lb.; Patna, no quota-
tions: Rangoon, no quotat imis.

Sugar- American granulated, S6 '00.

British Guiana.— Mes-r-. Wieting i Richter, August

21, 1915; Messrs. Sandbach, Parker A Co.,

Angus! 20, 1915.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOB THE WEST INDIES

Volume
Volumes

Volume

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
I So. 1. Out "I Nos. 2, 3, and I, in original paper covers >

!

ted, price Is. each. I e, Is.'Sd.;

II. III. [V, V. VI, \
[I,

VIII. IX. X. XI, \ll and XIII: Price 2s.each; Post frei plete.

(Ill, 2. ] V, •". mil V, 3 and 3 ul oi print.)
X I \'. X..^. 1,2, 3 and 4. No. I Containing Papers on: The Production of Pork and Bacon'; Anew
Industry for the West Indies, bj Dr. Francis Watts, C.M.G Commerce md Scii Cotton

Growing, by Join W. McConnel; Bordeaux Mixture; Some Sugar Factorj Cal by
Dr. Francis Watts, C.M.G. ; Sugar Industry in Cuba, by Noel Deerr; Reporl on Land Settlement

Scheme in St. Lucia Memorandum on the Geology of the Ground Watersof Antigua, by T. .Wayland

Vaughan: The Ground Waters of Antigua, by Dr. II. A. Tempanj arid Cotton Leaf Diseases, hy
W. Nowell, D.I.C.

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

adapted to West Indian conditions. They contain, amongsl other subjects, summaries of tin' results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy-five, Those itioned in the following list are still available: the res! are out of print.

Si g Mi [ndustki .

Seedling and other Canes at Barbados
in 1900, No. 3, price 2d.; in 1901, N.o. 13; in 1902.

No. 19; in r.m:;. No. 26; in L904. No. 32; price 4d. each.

Seedling Canes and Manurial Experiments at Barbados,
in 1903-5, No. 40; in L904-6, So. II: m 1905-7, No. 49;
in 1906-8, No. 59; in 1907-9, No. 62, N* 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 L903 4, No. 33; in 1904 5, No. 39; in

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

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

price •>'/. each.

Manurial Experiments with Sugar can.' 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 L906-7, No 51; in L907-8, No. 57;
in 1908-9, No. 64; in 1909-10, No. 68; price 4</. each.

Sugar-cane Experiments in the Leeward Islands,~

in 1910-11; in 1911-12; in 1912 13, price 1*. each.

< EN I'.KAI..

(7) and (22) Scale Insects of the Lesser VntiHes, Part I. price
4./.; Pan II., price 4./.

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

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

(65) Hints for School Gardens, Fourth Edition

t71) I r !—.-.- r Pests of the Lesser Antilles. Price Is. 3d.

(72) Lime Cultivation in the West Indies. Price '.hi.

(73) Root Borers and other Grubs in West Indian Soils,

Price iW

(74) Cotton Cultivatiim in the West Indies. Price dd.

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

Price, (w.

(70) Indian Corn. Price 4./.

(77) Erysipelas and Hoose. Price 2./.

(78) Onion Cultivation. I'ri.c 3d.

The above will be supplied post free for an additional charge of
|</.

for the pamphlets marked 2d.; Id. for those

marked id. and for Nos 73 and 75; \\d. for Nos. 40, 44, 19, 59, 62, 63, 67 and 74. Postage for No. 71, id.

and for No. 72. %l.

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,
'

,\
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 age, is

2s. 2./. per half year, or 4... id. per annum. Volumes IV to XII complete, with title page and index, as issued —Price is. each—
Post tree, ."is. Some numbers oi the early volumes are out of print ami therefore these volumes can m supplied

complete The scale of chargi foi Advertisements may be obtained on application to the Agents. A applications for

opiex me /<. be addressed to '.' A;- nts, not to tht Department

Agents.
The fo have i appointed Agents for the sale of tl

London Mi In i \< ,y Co., 37, Soho Square, W.
West India i loMMm n, I anc.

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

Street, Kingston.
British Guvnia: The 'Daily Chroni. i Office, ( leorgetown.
Trini-1 id. Messrs. Muir-Marsiiai Port-of-Spain.

Tohwjn Mr. ( '. L. Plagemann, Scarborough.

the publications ol the Department:
—

Grenada: .Messrs. Tims. Lawloe & Co., St. G
St Vincent: Mr. -I. D. Bonadie,' 'Times' Office.

St. Lucia: Mr. II. W. Nilks, Botanic Station.

Dominica: Mr. J. It. II. Bridgewater, Ro

tfontserrat: Mr. W. Hobson, Botanic Station.

Antigua: Mr. S. I >. M ilone, St. John's.

St kittt TheBible and Book Supply Agency, Basseterre.

Nevis: Messrs. Howell, Bros., Charlestown.

Canada Lewis W. Clemens, "I King Street, West, Toronto..
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THE BEST MANURE FOR COLONIAL USE
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Dissolved (Soluble) Guano
I < > I e SlliAR-CAXK AM) (iKNKRAI, USE.

APPLY TO LOCAL AGENTS OR DIRECT TO: -

The Anglo-Continental (late Ohlendorff s) Guano Works,

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

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

JUST ISSUED.

WEST INDIAN BULLETIN.

Vol. XV, No. 1. (Index number).

pers on: Tli'- Development of Agriculture

(Mr. A. h. Ball's Addresses i" tin; British Association fpr %\\<

Advancement of Sciew Agricultural [ndustries "t

Montserrat, by Francis Watts, CM.*;.. D.Sc; Report on the

Island of Redonda, by Dr. II. A. Tempany: Note on tin'

Feeding and Manurial Value of Lime Seeds, by Dr, II. A.

Teinpany: the Poiso i~ Forms oi Pfiaseolus lunatm
\V. R. Dunlop; Skin Diseases of Cattle in

Antigua (compiled from the notes "i I'. 'I'. Saunders,

M.R.C.V.S., A.\ i

THE BARBADOS

CO-OPERATIVE COTTON FACTORY, LTD.
COTTON GINNERS, OIL REFINERS
AND PLANTATION SUPPLIERS.

IMPORTERS OF

WEST INDIAN
COTTON SEED.

Quotations made on application for the purchase of

( iotton m th neighbouring I slai ds.

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK,
BRIDGETOWN, BARBADOS.

August 6, i915.

Printed at Office of Agi I High Streel B dgetown, Barbados.
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How Ticks are Killed
When Cattle

Are Dipped or Sprayed
i

CATILt TICK

A knowledge of how a clip is absorbed by, Ticks when callle are dipped or sprayed wilh an arsenical wash is of great assistance in elm

problem o( Tick destruclion. Although ibis Mir jecl has given rue to much conjecture, very little definite information is ob a result of i

experiment. Work directed by William Cooper and Nephews in South Africa has, however, furnished results from which feasible deductions haie been

made, and lh tppea ''<'

'

ht on
(fu

! bjeel

The theories advanced by d.ifcrcnt workers are :
—

1. Tint the Tick absorbs the poison through its own skin duri iocess 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 wilh the fluids extracted while feeding on

the animal.

It follov, from No. 1 theory, and it is asserted by those who favour this theory, that the longer the period of immersion of the animal in the tick!

fluid, the more certain is the destructive eded on lit 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 ex:-

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

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

Wilh 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 ii

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 wilh 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

and uniform penetration over the whole skin surface of the animal.

Il i' 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

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. 1 his 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 affinity for arsenic, and the poison is arrested and fixed in them and thus prevented from

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

wilh 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 deeper

layers of the skin, which are more or less saturated with arsenic. ^

COOPER'S CATTLE TICK DIP WEST INDIAN AGENTS :

Has receive* the official approval of the follou,ing Countries: «. K.TT5 :

^H.rslord ^-^ ANTMC^
:

Be^U.
Bry^n * C..

Union of South Africa, Northern Rhodesia. Brazil. Basu.oland, ^^^^"^^Co.. Ltd.

Nyasaland, Swaziland, Southern Rhodesia. Madagascar, TRINIDAD: T. deddaa Grant. Port ol Spain.

British East Africn, C.erman Fast Africa. Portuguese East Africa, BRITISH OUUNA: Sandbach, Parker & Co.

.. „ «.. n - . i ST. VINCENT: Corea & Co.. kinicslown. NBVIS: s. I). Malone.
Portuguese West Mrica, Egypt, Argentine Republic, Oueensland, danism west indies: Cnri v. i a licet. St. Thomas.

^United States of America, Northern Territory of Australia. MONTSERRAT: W. Llewellyn Wall. DOMINICA: Hon. H. A. Framnton

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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manurial experim these do institute

the purely physiological investigation which we

o urgently necessary. As a matter !

familiarity |

irements

uudi tndil ions is in ci ssar)
i

'

holog)

and artificial nutrition can be rationally considered;

and ii has oft been the casi thai ipp -I enl imolo-

al or mycological troublea have been resolved

ultimately to a purel) ph) al basis.

The cotton coc it and rubber plan i have been

instanced as cases in which the individual is being

carefully d. There are many tn pical economic

plants which have 1 n, and ai irefully neglect

The sugar cane is an example. It is a remarkable

facl thai whereas a whole army of investigators are

engaged in the stud) oi manufacture, ii is not

possible to mention a single nami i

• ted with the

systematic stud) of the cane plain s physiology. There

can be no question bul thai there remains i greal deal

to be understood concerning this plant. The reasons

for its remarkable synthesizing powers are quite

unknown, nor lias anyone attempted to show why ii is

that one variety ran produce iflore sugar than another.

The morphological development of the cane plant has

not been workedoul accurately, in spite of the facl that

its growth is extremely symmetrical, thereby indicating

the existence of very definite correlations. Similar

remarks apply to cacao, limes and coffee. Great

individuality is known to exist amongst cacao

trees, and recently this has been taken into account

in the conducl of manurial experiments. A group

pf trees selected l>\ mere inspection to serve as

a control plot ma) contain a preponderance of low

yielding trees, whereas another group similarly selected

bv sight and at random for manurial treatment ma)

include a preponderance of high yielders. The erron-

eous conclusions resulting from such an experiment

can well be imagined. We are beginning to realize

that in manurial experiments we must start with

the individual of known habits just as we must

.start with the individual of known parentage in the

case of genel ics.

While referring to the ease of the sugar-cane,

mention was made of the large amount of attention

that has licen given to tic manufacture of sugar in the

factory, compared with that given to the plant in the

field. This state of affairs is very general, and is to be

seen both in the case of cacao and of limes, It is ver)

^striking in the case of limes. Great progress has been

made in regard to the manufacture of the various pro-

ducts, hut the lime plant remains where it was. The crux

of the matter lies in what those who have to pa) for

investigations think mosl useful. Certainl) an analysis

ot a plant's individualit) is tiol likely to lead to i direct

gain such i plant a dose of pen manure

bul it will be the means of pn venting far greater

losses through ii rational treal ment.

We have indicated in the foregoing that the

plainer must knew his plant, and the extenl to

which he understands it. from the biological stand-

point of course, will depend largely upon the wbrk

of the physiologist. This is inadequate in regard

to the sugar-cane especially, and ii mighl be more
l if a part of the large sums of money, now

spenl on manurial experiments, wer< i cpended in the

direction of enquiring into the inner working of the

organism itself.

SUGAR INDUSTRY.

TECHNICAL CONTROL FOR NATAL.
An important project fot the benefit of the Natal sugai

industry was outlined at the annual meeting ol the Natal
-

. ciation held recently at Durban. It was to the

effect that a special branch of instruction should lie started

at the Durban Technical Institute for teaching the science of

sugar cultivation and manufacture, and thai chairs of Entom-

ology, Bacteriology; and Chemistry should be founded,
towards the cost of which the sugar industry should be asked

to contribute two thirds. A contribution of \d. per cent, per
month from both cane growers and mills on their output
would, it was estimated, produce an annual income of about

£3,750, which sum would not only be sufficient to defraj the

expenses of the special instruction referred to above, but also

the cost of a cane-grpwing Experimental Station under the

control of the industry.
This project, if carried out, should prove an inestimable

boon to the Natal sugar industrj ; the latter, though progres
sive in man) ways, is admittedly rather backward as regards
scientific control and co-operation. Technical assistants have

at present to be procured from overseas, involving consider-

able delay when a vacancv has CO be tilled. Any plan which

would obviate this and enable the Natalians to acquire the

necessary scientific training within their own territory, would

obviously result in a larger and more settled supply of trained

labour ; for it is obvious that staffs introduced from Europe
or from other cane sugar countries are not SO prone to settle

down and stay at a post in a foreign country as the native

settler is likely to be. And the presence Of three men in the

midst of the industry, each an expert in his particular line,

would offer the sugar interest- facilities for investigation on

scientific lines which could not but redound to the benefit of

the industry as a whole, and might conceivably be the means
of preventing; or at all events promptl) scotching, some epi-

demic or other form of catastrophe which sooner or later

visit* ever) sugar growing country. The cane breeding station

ought to be a particularly opportune addition to the resources

of the planters ; for Natal has so far pinned its faith to but

one variety, the 1'ba, and were this one to deteriorate sud-

denly through disease or sterility, the pi.inters might be faced

with the prospect of a most serious sel back. So far good
fortune hail aided them, but it would not be safe to assume

that this would continue for ever. So the proposals to find

the wherewithal to start a cane experiment station come none
too soon i T!,, International Sugar J- urnal, August L915.}
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SOME RECENT TOURS FOR THE STUDY
OF FACTORY CONDITIONS.

This arti :le i concet

in different parts "I the wot
I y <

will

ntion is ei n Sn ar Industry
and Modern Meth

Sngar E>

Manufacture, by < I X.

the Dep hum. -hi of

This valuabli i
i runningiculture, Boml

formation obi tit

Mr. Sahasrabuddhe in the Wi I [ndi -, where he spent two
undei a Travelling Scholarship awarded by the

Go' nt "i India. The course ol stud" was followed

r the direction of the [mpei ial t lommissioi er oi

Agricult

The Report seeks to enquire into the causes underlying
backward condition of sugar manufacture in [ndia,

and furnishes irrefutable information showing that the

adoption oi West Indian facto in many parts of

would be of vast economic value. With special

refen Bombay Deccan, it is stated that this area is

in a position to compete ally in the matter of cane

growing with the countries which import sugar into India.

But as already intimated, in order to r tmpete successfully in

the market, sugar must be manufa :tured on a factory basis

by means of modern machinery. The chief difficulty facing
the establishment of central factories is the uncertainty of

a regular supply of cane for the mill. The various methods

by which this difficulty may be eliminated are fully discussed

by the author. For complete security it is considered

necessary that the factories should own a certain area of land

and that they should enter into contracts with neighbouring

growers for the supply of further quantities of cane.

Space will not allow consideration of the numerous
details of interest which are to be found in the course of

perusing this bulletin, but attention may be called

especially to a table which appears on page 45, showing the

efficiency of different milling plants in different sugar-

growing countries, including the West Indies. This is

reproduced, in part, in the opposite column.

The last column of figures are of greatest significance,
the efficiency of the milling being highest where the juice
lost per 100 fibre in the megass is lowest.

The second publication to which reference has

been made is entitled The Manufacture of Sugar in

Louisiana. This Bulletin, published by the Depart-
ment of Agriculture, Mauritius, is by Mr. J. F. Clarenc,
who was granted a travelling scholarship by the

Government of Mauritius after leaving the Audubon Park

Sugar School, Louisiana, to visit sugar factories of Louisiana,

Cuba, Porto Rico and Java. The present report gives details

of the methods of manufacture in the Louisiana sugar
factories. In opening his report, Mr. Clarenc states that

the Louisiana factories of which there are 210, twenty-three
of these however, making cane syrup only, vary in their

capacity from 300 to 2,400 short tons of cane per twenty-four
hours. It appears that about 58 per cent, of the sugar-cane
is grown on land owned by the factories, the remainder being
purchased from planters or cane growers. The cost of trans

portation from the field to the factory is heavy, and operates
in limiting the size of the factories. Reference is made to

the system of loading and transporting, and to sugar-cane
harvesters which are being employed in Louisiana.

The greater part of the report naturally concerns the

equipment and working of the factories themselves. Refer-

ence is made to Louisiana boilers and furnaces, to sul-

phur apparatus irs, double, tripli i druple
ts.

third and la I report is by Mi Pi ter Abel,

Representative i larvey Ei Co., Gla
v. ho i nsil [ndia in ertain the

the country in regard to sugar machinery, and
to advise tl

>

mi itter Efei i rallj h here cl ad\ ic i Mr. Abel's

report is published as Bulletin No. 17 of the Agricultural
P I

riking 'ires of the

its illustrations, which inclui cellent
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WEST INDIAN FRUIT.

BLUE MOUNTAIN COFFEE.
Mr. A. St. ' ••

i. S] nei try furn-

ished this Office with a useful and inter ounl of the

famous Blue Mountain coffee industry of thai coli

Mi 3poo gives consideration first to the quality of

the -"il producing this coffee. The lands on which the planl
osvn are generallj ver) steep hillsides, and in many

]
>la. . -^ the soil is now insufficient (owing to denudation), and
too poor to produce profitable coffee bushes, except in the

little valleys and pockets where there is still depth and suit-

able quality of soil. It is stated that an estate having perhaps
I. i acres at one time or another suitable for coffee might

to-day find it difficult to maintain LOO to 150 acres. The soil

is the product ol the d mposition of shales, and is of no

great depth anywhere, the more denuded lands being merely
rotten shale, and hardly tobecla ed as -"il at all. Bowever,
the coffee which is produced is well known to be of excellent

• . The prospect of obtaining profitable crops is stated

e with the elevation. For best all round purposes
2,000 to 2,500 feetis the best

; higher than that, although
the qualitj of the coffee is better, the yield is smaller, and as

the rainfall is often too heavy, the trees d<> not always tlower

except a period of drought happens to come in between the

rainy spells It appears that the seas.mil changes experienced

during the last few years have rendered the production of

Blue Mountain coffee more precarious than in former years.
At high elevations, Darnel) over 2,1 feet, shade, except for

very young coffee, is not desirable
;

at lower elevations it is

indispensable. Another effect of elevation upon the plant is

bi i e of pruning. Coffee grown at high elevations

pruned
'

sla.it top', whereas this pruning does not suit

coffee in the lowlands. Mr. Spooner is of the opinion that

the tend. 'my of coffee at these rainy and colder elevations is

d lea es and wood, and in order to ensure bearing
•well, a much more drastic pruning is needed. On the low-
lands the rainfall is less, and it is desirable to have a larger
tree, with a mure extended root range, The pruning of coffee

at different elevations is not a difficult matter, but it is too

much a question of practical judgment to allow ol descrip-
tion in this art tele.

Mr. S] i.e.' then proceeds to describe the machinerj used
on some of the .states as long ago as 100 years. The pulper

ts '.t a wooden roller covered with copper (indented)
and turned by a mule. The cherries are forced but ween the

roller and a bardwood block, whilst the Leans are left on the
hardw I block and fall backward on to a shaking riddle

through which they pass into a stone cistern. The mucilage
..is from the beans in twenty-four to forty-eight hours

assisted bj the water which is run into the pulper all the
tin., mil in which the pulped Leans lie. After fermentation
the beans at i >1 dried. When quite dry it

takes about three or four weeks to reach this condition tin v

Me put int.. a circular wooden trough in which runs a

great heavy wooden wheel pulled round by a mule. The
'scrunching' action splits off t he parchment : the beans are

then winnowed and put ba I igain under the wheel to

'.scrunch' off the silver-skin. They are then winnowed again,
sized in a

i ser and then hatod picked to reject the
inferior beans ..I each grade.

The above represents the old way of
preparing i iffee

The new way consists in using a much improved pulpi
constructed nevertheless on the same principles as the ..Id.

Further, after drying, the beans are hulled in a machine
coarse-threaded screw working very loosely in

d nut: the space between the screw and x\w
nut is where the parchment coffee is •scrunched'. After

winnowing, the
cofifle passes to many different forms of

sizers, which not only separate the beans by virtue of their

diameters, but also -which appears more important
them according to their length. In a fancy article like Blue
Mountain coffee tppearance counts for everything, and a long
Lean having a good diameter i certainly an attractive looking
article. The grades in one of the largest coffee bouses of

Jamaica are Peaberry, Nbs. 1, J. 3, I. and Priage Nbs. 1 and
1'. Peaberry is produced by weak and old trees that pro-
duce a certain proportion of cherries having only one seed.

which then lie, s rounded something like cowrie. That
i ins grade ranks so high is further evidence that plant
vigour and good quality in coffee d.. not go together, just
as in the case ..I sugar-cane cultivation, a certain degree of

fertility, not too high,- produces the best mgar-mal
According 1.. Mr, Spoon ion of the mountain

coffee usually consists merely in weeding I wo or three tilings

i anil pruning according to the season and soil, and

irrigation sometimes every year, or once in two or three years.

Agriculturally the coffee laud of Jamaica seems to be greatly
ted. The tree is said to Le a surface feeder, but it

seems that in order to live on some of the lands it is at present
found growing on it must have a vei \ wide root range. The
Lushes are planted 1x4 feet on p

'

highlands to 0x4
' richer laud. They begin bearing at about four years

old. The young seedling plants are got from sell sown plants
at the base of the growing Lushes. N'.. nurseries are made.

As regards yield to Le expected, Mr. Spooner states

tint 266 IL. per acre per annum is considered very good. A
small yield is not moreathan 100 ft. per acre per annum. Since
there are 1,815 trees per acre planted at Iix4 feet, the yield

per tree for a good crop works out at about only l^- z. of

coffee per tree pei annum. The cherries are also measured
in a box (1 foot 6 inches,., i foot 6 inches xl foot 4
inches o cubic feetland this is supposed to give 1 bushel
of dry coffee in the parchment or anything between 20 and
25 lb. of dried clean coffee fit for sale. Picking costs 1*. 3d.
to I'--. Li/, per box (•"> cubic feet)

..f cherries according to the
i i.

.p. and a g 1 picker in a good crop picks ; to | box per
day. The finished, coffee is put up in 100-fl). canvas Lags,

twenty nine of which are a mule load. In Liverpool, the

price is anything from 90*. to 120s. or even 130*. per cwt,
Lut it is difficult t.. sell quickly. It is stated that it is not

Uncommon to have to wait six or eight months for account
sales. Financing therefore becomes difficult. Peasant coffee

is bought in the cherry at from (is. to 12a. per box. The
yield of about 200 t*>. cleaned ,

• would be about
1 2i boxes of cherries. Mr. Spooner states that from this

source the native in the coffee district derives what little

ready money he ids. His principal requirements are met

by the provision crops which b on his holding.
It appears that the mounta: listricts of Jamaica'

> ery sparse^ populated and perhaps Dot 5 percent, of the

land is in any cultivation at all. It has to Le Lome in mind
however, that tic- Blue Mountain coffee . estab-

lished a name lor itself iiccau-c ..t its g | flavour, and r

a matter for regret that this cultivation is no! given greater
attention.

ACCLIMATIZATION OF THE TOMATO.
The Tomato Number of the Philippine Agricul-

turist and Forester (June 1915) deals, amongst other

mutters, with the results of acclimatization experiments
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with varieties imp Sutton & Soi

London and Messrs. Vilmorin • Paris. The

mmmai-j of the

Philip
;

in i he W est 1 dii s matoes is

shed with i

1. T imal ies. ii irdinai ily level ground
are n and

Tomatoes planted in a ad are

likelj
' v fruit.

2. t »f tlii wo import ii s, onhj eight could

be ma • r fruit in » . ( )l' these eight, I hree

are of the commercial t \ pe, and I ve of the small

types. The showing for th - Ful varieties was fair,
' ime i he} have been

tried in this country. Seed eleci onshave been made from

the hen mts. It is expected hal future generations
will give better results as d proceeds.

'I. The smaller fancj types were more successful than

tlic large commei I

, apparently because the formei

approach the wild type re closely, and, therefore, are hard

ier and better equipped to resist adverse conditions than the

more highh specialized i ms.

I. It was found that the tomatoes raised from seeds

imported from France did better in this region than those

from seeds imported from England. The apparent reason

for this is that the former is a more southern country.
5. Due [uirements of the plants in the way of

ive cultivation, it is not advisable to raise tomatoes on
a large scale unless a large amount of labour, properlj

handled, is available.

6. A period of prolonged drough . and, likewise, a period
of heavy and continuous rainfall will cause failure to sel

fruit.

7. A Long rainless period retards growth on the charac-

teristically porous soils of the College farm, in spite of

occasional irrigation.
8. A period" of sunshine following a period of rainfall

results in an increase in the rate of growth.
9. A period of continuous heavy rainfall retards

growth.
10. A period of light rainfall following a period of

sunshine results in an increase in the rate of growth.
II. The season of the most rapid average growth of

a variety is the season in which that variety will have the

greatest field yield in fruits.

A Cotton Stainer Trap. In
'

volume from
M " 1 1 1 r-

Dr.

V, wi

y Dr Morrill differs fr the

id till' fUUl :| ill-.

1 of this

\ ith a

film of kei osene o

3 are prevented frot small qu mtitj
of water and ken [ding little

to the weight.
Mr. Robson states that a i venienl form in

Montserrat is 6 j inches deep and 6^ inches across. The
funnel constituting the i

lep.

Destruction of Flies by Means of Disease. -

'I'h i following appears in the R
Series B, Part 6, p. 89:

'Hesse's experiments on Mucoi i twsus which

constantly resulted fr attempts to cultivate Empusa muscae
led him to try the former upon Hies, lie nut with success

both on captured and on bred flies, and polymorphism ofthes
two fungi therefore ed itself. Further and careful

experiments only resulted in theconstant production of

racemosus. The author cultivated the fungus by Ees
method on slices of yolk of egg Sterilized al 1

1 "I' I '. from flies

dead of Empusa muscae and made a series oi experi
with it. All his flies, bred from insects in confinement

of Empusa muscae and repeated culture from the dead flies

yielded only Mucor racemosus. To remove the difficulty that
the food supplied might have only stimulated the gro*

Empusa spores already dormant in the bodies of the tli

groups of flies were fed on syrup containing spores of Afucoi

kiemalis and Mucor racemosus respectively, and all died with
the usual signs of Empusa muscae as the cause. The controls

lived on and died naturally without exhibiting any such signs.
Hesse's observations an- thus confirmed. Trials have been
made of fly-papers smeared with syrup infected with spore- of

M. racemosus and the impression was that a marked im

of fly mortality took place. Manure containing larvae was

sprinkled with the same syrup and none of the larvae
matured.'

Kight first generation hybrids of maize and one wheal

hybrid, together with their parent strains, were included in

water-requirement measurei Vki in, Colorado, from

1912 to 191 1. The hybrids ranged in water requirement
from 10 per cent, below to 10 pel tent, above the parental
mean. On the basis of the results so far obtained, the

chances are even that a maize hybrid will not depart in its

water requirement more than 6 per cent, from the parental
mean.

Cross pollination between individual plants of maize

leads to results similar to hybridization of different strains,
so far as water requirement and yield are concerned.

A wheat hybrid which had been grown for several

generations gave a water requirement of 1 1 percent, above
the mean water requirement of the parental -trains. [Journal

of Agricultural Research, for August 1915.)

Trees Lost in Dominica Botanic Gardens
During Recent Storm.—The following is a list of the

species of trees lost in the Gardens during the recent storm
in Dominica. Plants or seeds of the species named would be
welcome at the Gardens Pn • <iv<<; !'•<una su'»rosa;
TVeculia a/ricana; Spachea perforata; Enterolobium Tim-

bouva; Enterolobium cyclocarpum; Peltophorum ferrugineum
and Couratari e.rigua.

Fortunately the li is a small one. Mr. Joseph -lone.-.,

the Curator, points oul that it would have been a long one,
had he not in past .car- followed a system oi planting
duplicates whenever possible. Many fine

other than those in the list have Keen lost, but in almost

every case the duplicat pecies svas uninjured
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WEST INDIAN BAY OIL.

The article which follows appeared as an editorial

in the Perfumery and Essential Oil Record for

August 1915. It conveys an appreciation of what is

being done in the British West Indies to increase the

production of bay oil of good quality and makes use-

ful suggestions concerning its valuation ;m<l uses

Subject matter before us on bay Leaves and oil provides
i I for reflection in a number of directioi -

First, as is

well known, we have during the last few years earnestly

urged, as a general principle, the extension of aromatic plant

cultivation in parts of the world where climate and soil lend

themselves to suitable propagations. Bui this broad advc-

,m, \ (.! a wise policy has been conditioned, directly or implic-

itly, by considerations of present sources of supply of, and the

ruling market conditions in, any particular oil under consid

eration. Now this propagation propaganda, because it in a

measure accords with their preconceived ideas, has engaged
the attention of agricultural authorities in some of the West

Indian islands, particularly in respect of bay leal. The

excellent quality of the Porto Rico bay oil and rum needs no

extolling, and they find a large consumption in the United

States. Again, during comparatively recent years a grow-

ing trade in bay rum, notably with Central America,

has been developed in the Danish island of St. Thomas,
due partly to the good supply of hay leaves from the

sjhbouring island of St. -Ian (no leaves being grown
in St. Thomas), and partly to the low import duties on

rum and alcohol in the latter island, lint, as Mr. W. C.

Fishlock, the Agricultural Instructor at Virgin Islands, in

a brochure alluded to in the Perfumery and Essential Oil

Record, December 191 1. stated, there appears no reason why
the British West Indian islands should not participate iii the

oil trade if handicapped by fiscal conditions from joining in

the hay rum industry. Baj trees ol the proper variety are

found in Antigua, Barbuda, Dominica and Montserrat among
other islands, and the agricultural officials there have in late

years taken steps to free both the leaf and the oil from the

treless collection and distillation formerly

imparted t<i them. The Government experimental plot- and

attention to distillation have led to more extended cultivation

in some "I the islands of the right kind of trees (Pimenta or

.!/, ,. md there has also been a proposal for Gov

ernmenl certification of the resulting oil.

lining made distinct advance towards the production

of the oil in a we!l rj manner, and in view of a marked

disposition (notably in Montserrat) to plant considerable areas,

tic- agricultural officers are naturally concerning themselves

keenl) with the possible outlets for the potential increased

production. To avoid overproduction is a first consideration,

especially in the case of an oil a1 pn practically for

bay rum. As a source of eugenol, bay oil, as

we pointed out last month, could not compete with clove and

,-in,, . mid it is obvious that it would have to find

employment in other directions. Having regard to its

delightful fragrance, we thin! liderabl extension of its

,,-e could he fo nd in soaps and other toilet articli
,
and we

hop British makers giving it a fair trial.

Am ther aspect of the question which enters into the

commercial considerations of the i.'olonial planters is the

valuation of the oil. To purchase hay oil solely on phenol

|a ,,ot ei, to the honest producer ill that it

provides an opening tor sophi tication by unscrupulous
,ol from ' love oil or cinnamon leaf oil, just

iyde from a cheap souro may he added to

mamon ''ark oil. We have only to recall tie rem irks

of a certain American writer (reproduced and condemned in

the Perfumery and Bssentiil Oil Record, July L910) to

appreciate how ready people are to fall into and justify this

kind of faking. Arguing that an impure oil may sometimes

be of better quality than a strictly pure oil, he said: 'An oil of

Cinnamon hark low in aldehyde may he, and possibly often is,

improved by the addition of aldehyde from other sources, or

an oil of hay deficient in phenol, as frequently happens, may
be brought up to the standard by judicious admixture with

no! obtained elsewhen .

No! oils must lie judged not alone by the content of

particular constituent, hut by all their chemicals, physical
and oil factorj factors. We lately had before us two hay oils—
one containing 45 per cent, phenols and the other (Is. per ft),

more) 55 per cent., but the delightful odour of bay oil was

much more marked in the formerthan in the latter. There is,

in fact, noquestion that bodies present in small quantitiesgive
certain oils their distinctiveness, and in many cases their value

—bay oil being such an one. Its perfume is materially influ-

enced by the proportion of constituents which modify the

eugenol odour, and of these constituents myrcene in its original

or polymerized form plays no insignificant part, not only in

respect of odour but of Specific gravity and other physical

properties. The considerable differences in the bay oils of

commerce indicate the urgency of the investigations we have

in hand on the changes taking place on exposure of myrcene,
which probably cause the marked variation in specific gravity

compared with eugenol content a variation very much wider

than in the other eugenol containing oils such as clove,

pimento and cinnamon leaf. We hope that such invest i.

tions as this, and theotticial efforts in the West Imli

bring the production of this oil within controlled conditions

will narrow down the difficulties in the valuation of the oil

by its tests and by it- characters.

DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
GRENADA. Mr. .1. C, Moore's note- on agricultural

affairs during August show that much attention is being

given to the question of lime cultivation in Grenada. • >t

importance in this connexion is the -election of a tew acres

of land near the Botanic Garden for experimental cultivation.

Mr. Moore has visited sgyeral countrj districts in connexion

with the development of the lime industry, and he states

that local interest is growing and that g i progress has

been made in planting operations. During August 5,325
lime seedling- were distributed for planting on est

A- regards the conditi i the staple crops, cacao is

reported satisfactory and early. In August the -pice crop
Was coming to a close with a reduction on last year's return.

A coming event ot interest al the time ol writing was

the judging of holdings in the cacao prize holdings competi
I ion which wa.- to take place m September.

The weather was rainj throughout the month, and the

average precipit ition at twenty seven stations was 12 inches.

ST. VINCENT, Work in the Experiment Station during

August consisted principally in sowing plots ofludiancru.
and in work connected with pests oi ground nuts and Indian

coin. < Ibservation- relating to the Staple crop- indicate that

u planted cotton has suffered from boll shedding and

ipot on account of the rainj weather. Indian corn

yielded
- itisfai torj returns, This crop is chit fli

i
i catch crop with cotton. C nuts in the Carib country
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arc making good progress. The statement is made that at

one estate cacao was nol so badlj attacked by thrips as it

was four months ago, thai spraying >n this cacao is still in

progress. Reference i texion with thrips should be made
to Insect Notes published in this issue of the Agricultural
.V. i ut.

A considerable amount "i
visiting ami inspecting of

growing crops was done in the Windward districts, and the

Assistant Agricultural Superintended visited Bequia for the

purpose of distributing seed corn to i small growers, whose

crops had been destroyed by the army worm. Anothero
>j<

I

was i" -tut a -mall corn demonstration plot.

The kiln drier for corn installed at the Government

Cotton Ginnery was to be started in September, ami the

purchase ••! corn on a profit sharing basis will he commenced.
The weather during the month was wet, 13"78 inches having
been recorded at the Botanic Station.

A- regards work in the Botanic Gardens, n is of interest

to record that the Victoria Regia seedlings germinated in

the basin fur aquatic plants. A supply of 'millions' bred

in the basin was sent t > of the island estates. This basin

will afford a useful breeding ground from which millions can

be regularly distributed.

ST. lucia. A communication from Mr. Brooks furnishes

the information that work in the Experiment Stations has

included the distribution and transplanting of lime plants,
the planting of coco-nuts, and various estate improvements

includingthe laying out of new roads. Observations relating
to staple crops show that in the case of cacao, picking was

in progress and that the crop is normal. The lime crop was

in full swing and the return also normal. The cane crop was

making good growth, from tin Government lime juice

factory Pi casks of concentrated juice were shipped during
the month.

The following is a list of the plants distributed from the

Agricultural Department's nurseries during August: limes,

1,300; cacao, 50; oranges, budded, «'>: nutmegs 27; decorative,
I I. This gives a total of 4, .'597.

The rainfall at the Agricultural and Botanic Station was

T'^
--

inches, while at the Botanic Gardens it was 21*20.

In a separate communication received from Mr. Brooks

it is learnt that a proclamation has been issued forbidding
the importation of citrus plants from the United States on

i ounl ol the existence of citrus canker in that country.
domink \. Mr. Joseph .lone, informs this Office that

it is to be feared that many estate- rffered considerably from

the recent storm. Considerable quantities of immature fruit

were Mown down and it is anticipated that the present year's

crop will be lower than usual. These remarks however are

only provisional : an accurate estimation will not be possible

until a tour of the island is completed by the Agricultural

Officers. Later advices tend to show that the damage done

was less than at first anticipated.

Dr. Tempany visited the island from August •_'! to '.'7.

devoting his time to chemical problems.
In the lime and cacao experiment stations as well as in

the Gardens much of the work during August consisted in

the clearing away of refuse and in efforts to prepare the

damage done. In the nurseries work connected with the

raising of plants was carried on a- usual and an event of some

interest was the despatch of a wardian case of grafted mango

plants to the Agricultural Department in British Mast Africa.

The rainfall for the month of August was 147 t inches.

MONTSERRAT. Several interesting items are contained

in the August communication sent by Mr. Robson. The
value of spraying ground nuts with Bordeaux mixture has

again been demonstrated and the yield of this crop has Keen

excellent. It is stated that thirty row s oi Carum
the ajowan plant, recentlj introduced, are growing well and
that the plants are beginning to dower.

The reaping ol cotton began about the middl
month and the crop promises to he at least up to the i

So far it has been a g Mime year and satisfactorj crops
are

5 telded bj the healthj fields.

No less than 290 ft of onion seed was received during
the month and this was distributed amongst L50 gi
Two meetings were held in connexion with the Onion
Growers' Association, of which the Curator is Honorary
Secretary. Rules have been passed, printed, and will be
circulated to growers. Applications for membership must he
received by October 31. A meeting of the Association
was held on September I, when it was decided that all

onions must be plaited and have been dried for at least

days before delivery. From this it would appeal
cultivation is to occupy an important position in the

agriculture of Montserraf in the future.

Mr. Robson makes reference to experimental work with
cotton which has included a continuation of his obser.

ci racerning stainers.

ANTIGUA. Mr. .1
. .lack-on saw- the cane crop sttH

continues to look promising, [f good weather continues it is

expected that a record crop will be made m L916. Last

crop, 8,390tons of crystals were made at Gunthorpes and

1,283 tons at Bendals. Of cotton 80,000 lb. was shipped as

last season's crop
The work of planting trees around Wallings reservoir

has been completed.
Several mertings of agricultural interest were held

during August: these included a meeting of the Board if

Management of the Onion Growers' Association and two

meetings of the Agricultural Society.

In the experiment stations the cultivation of sugar-cane

variety plots has been begun and Agave plots at Oolebrooks

prepared. A corn meal maker has been erected.

In a letter from I >r. Tempany it is understood that at

a meeting ofVthe Agricultural Society he read a paper on tin

subject of co-operative insurance in West Indian agriculture.
The paper was published in the issue of the Antigua Sun for

September <
">

,
and appears to have attracted some attention

locally. An abstract of this paper will appear indue course

in the Agricultural News.

ST. kitts. According to Mr. V. R. Shepherd, tin-

present condition of the sugar-cane crop is very satisfactorj
and there is every prospect that the returns per acre will be

greater than they have been in recent years. The cotton crop
has suffered from too much rain causing the plants to run to

wood at the expense of the boll. The trees are. however,

very healthy. During August, picking commenced in the

earlier planted fields. Appended to Mr. Shepherd's observa

tions is a summary of a chemical work conducted by
Mr. Waterland. This has included manurial valuation of

white ash from the central factory: determination of

carbonaceous matter and moisture iii black ash from the

central factory; analysis of three samples of milk from the

police and six samples from other sources: preparation of soil

samples and estimation of organic carbon in .soils togethei
with determinations of soil shrinkages.

NEVIS. According to Mr. W. Howell, the cane crop
continues to make good progress. The cotton in exposed
situations was badly damaged by the recent storm. Work in

the Experiment Station has consisted principally in tending
cotton and bean demonstration plots, and in the distribution

of plants.
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NOTES AND COMMENTS.
Contents of Present Issue.

Thi editorial in this number urges the importance
of studying the individual plant in, tropical cultivation.

Rel I'l.'. is madi to the work that has been done on

cotton, cuco-nuts and rubber, whilje attention is called

to the neglecl of the sugar-cane.

Sugar Industry contains an interesting article on

some recent tours for the study of factor) conditions.

Under the heading of Weal [ndian Fruit, on

308 will be found a hitherto unpublished
I

..I Blue Mountain i 'offee m Jamaica

An appreciative article published by a contem-

porary.on the suibjecl of Wesl Indian baj oil appears
,n pagi 310.

Contents of Present Issue

A considerable amount of space is devoted t'

nt local Itural interesl in this issue, on

310.

Under Insect No page 314 will be found

two important articles. The bj Mr. W.
Ball

ol cut ton seed. 1 1 is i in this that the dai

done by stainer bugs to si ed is less dm to the nutri-

ment ili'\ remove than to the poisons which they
behind. Secondarily, fungi and bacteria maj

othold i omplications. Thi ed ad

article by the Enton of this Depai
sates thai thrips on cacao constitute a 'danger
al' rather than an acl ual

pi

A review of the Report on the Agricultural Depart-
ment, Dominica 1914-15, just issued by this Office

will be found on page •">! 7.

Fungus Notes, which will be found on page 318,

comprise two articles: diseases of citrus in the Isle ol

Pines, which is a review of the first Annual Report on
the new Citrus Pathological Laboratory, San Pedro;
the second concerns the important subject of die-back

of lime trees iii Montserrat, in which reference is made
tn the first article.

Mr. J. L. E. R. Lake.

At a recent tin- of the Antigua Agriculturalo DO.
and Commercial Society, a resolution was passed to the

effect that 'the Society desires to place on record its

deep regret at the death of Mr. J. L. E. 1!. Lake in the

service ef his country wit h the British Expeditionary
Fence in the Dardanelles, and tenders to the relations

of the deceased officenits sinceresl sympathy in the

deep and irreparable loss they have sustained.'

Thi-- opportunitj is taken of participating in the

»oing resolution, and of expressing regret at the
: on active service of an officer formerly associated

with this 1 >epartment.
Mr. Lake joined the staff of the Government

Laboratory, Leeward Islands m September 1907, and
left to go to Met Jill Universitj to stud} engineerii

September I'M I Ai the outbreak of war he went to

England and obtained a commission as second Lieu-

tenant in the Border Regiment
He had previously been slightly wounded and

returned to the tiring line. He was reported wounded
mi August 22, 1915, and died iii hospital on August 24

The Double Coco-nut Palm in the West Indies.

At the last Agricultural Conference, held at

Trinidad in 1!»I2, a specimen of the fruit of the

dun hie coco-nut or coco- do- 1 mi- 1 Lodoicea sechellarum )

was exhibited, which had been grown in the British

Guiana Botanic Gardens. Theexhibit possessed all the

greater interest because, as was explained, the sp. cimi i

shewn was probably the first example of the fruit
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produced in the Western II \

was made, however, by the ll .IS. Holling
Ne\ is, as to ill.' possib fruits hiw ing be* n

produci d, in p in St. K no confirmal ion

.it i \w< was ai the tin ble.

1 1 is 1. 1 in:. ! ird the facl that,

to St. Kitl

as I
s 7:i by Mi N\ Darnell D Mauritius.

it one was
i.

gb.
it was injured

•and I ibou Dhn
)

-ears

old. Thus althot S Kut- holds the record as

matter of introducing the

definit ce to show t hal no
-I fruit in thai island

A few yeai p rminal ing nuts ol i he coco

de-mer were intro uto S Lucia, Dominica,
St. Vincent and Grenada. The greatest success has

obtained in Dominica win two ofthe plants
have become well established. So far these have nol

vet produced fruil

We arc indebted to Mr. Joseph Jones, Curator,
Botanic Gardens, Dominica, for the facts c serning
St. Kitts, which were contained in a personal letter

recently written by the Hon. I!. S. Davis, of that

island.

Excess of Lime Method of Water Purification.

Embodied in a review of a report on water-

supply researches appearing in Nature (August 19),

is an interesting account of how water maybe both

softened and rendered sterile on a
largi and in expen-

sive scale.

The hardness of water is chiefly due to bicarbonate

of lime (temporary) and sulphate of lime (permanent),
the former being kept in solution by the carbonic acid

t. In the softening of water lime is added and
combines with the tree and semi-combined carbonic

acid, causing a precipitation of the lime added and of

the bicarbonate of lime in the water in the form of

the relatively insoluble carbonate of lime. A water
treated with the right amount, of lime has no caustic

alkalinity and has practically no a.tion on the bacteria

present. When more than enough lime is added the

water is rendered caustically alkaline and becomes

actively bactericidal. Such a water would, however,
be unfit for domestic and trade use, but if the excess

of lime present be removed by the addition of a suffi-

ciency of water from which the bacteria have been

removed, the whole ofthe mixed water will be softened

and purified, and will be satisfactory for all purposes.
Li has been previously shown that if raw river

water be stored from tour to five weeks the gxeal

majority ofthe bacteria are n n • d. and the Water is

riendi red safe for drinking purposi -.

The excess lime method of purification consists.

then, in the addition ol' an excess of lime, storage of

the alkaline water for a day or ! hereabouts, so that

the bactericidal action may be exerted, addition of

a sufficiency of water, purified by storage, to neutralize

the excessive alkalinity and filtration to remove the

pitated carbonate of !

Ajowan Seeds for Thymol.
\ ention I in this joun months

, i hi pi.

tie u hole of I lie v. 01 s thy I
~'

:

:

from ( lei 1 1 1 • i
. d for I his pur]

quantitii from
In view of

i

i tor thy t

iic- been

suggi -i'.l i h of the Bi itish colonies should

grow ajowan seed a view to exporting il to

nd and elsew produci ion of thy mc-1,

and recently seeds i en obtained fr Kew and
distributed to the Windward and Leeward Islands.

The chief matter, however, to which we desire to

in connexion with thymol is that its production is

being considered in thi United States. In the

imri/ d,i,l Essential Oil Record tor A

1915, a report presented to the Department of
Commerce on tie

possibility of production in the

United States is reviewed from which we are able to

clean certain facts of interest. For instance it is stated

that the only plant, indigenous to the United States

susceptible of use as a source of thymol is horse mint,
but this does not appear suitable for commercial

purposes. The report goes on to say: 'if any effort is

made to establish the industry in tile United States,

the first step should he to secure a regular supply of

ajowan seed from India or Egypt. . . . There appears
io be no doubt that a large stock of seed is now-

available in India.'

Electricity for the Estate.

The book to which this note refers is entitled

Electricity for the Farm, published in New York, which
means that it is intended primarily for the American
farmer. This does not make its contents any the less

interesting and suggestive in regard to the West
Indies. A good review of the work will be found in

Nature for August 19, and in this the following points
are referred to as receiving careful attention in the book:
in. asurement of the power of a stream of water: the
construction of dams: tic working of a dynamo and
motor; how to compute the power required for lighting
houses of certain sizes and for motors for doing small
or large domestic or farm work. On practical methods

types of lamps, sizes of wire, wire joints, Ohm's wiring
the house and premises, etc,—the author gives good
simple instruction. The last quarter of the book is

less important; it is intended tor farmers who have no
water power. It describes gas engine plants and
accumulators.

The review referred to ends with the following
remarks: 'The American farmers have a respect for

natural science and they are glad to cultivate new
ideas. We think that the publication of this book will

induce such men and their families to begin
a fascinating study at small cost, which results in

comfort and the widening ofa mental horizon which

ought to fill the tow n dweller with envy.'
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INSECT NOTES.

NOTES ON AN INTERNAL DISEASE OF
COTTON SEED.

Eft W . Lawrence Balls, k. \. (Cantab.).

As a supplement to the articles on The Internal

Disease of Cotton Bolls in Nos. 344 and 345 of this Journal,

it may be of use to its nailers to know of some similar

unpublished observations made incidentally by the writer in

Egypt, in connexion with pure strain seed supply, during

which the diseased condition of some seed was traced quite

definitely to a Cotton Stainer Bug (Oxycaiemis hyalipennis).
The circumstances were such that it was easy to fix the

responsibility. They wen- as follows: the Giza Cotton

Station is on a site which has always abounded with the

bugs; there were hundreds of stored samples of seed from

1905 I" 1912, all marked with the date of picking, and the

exacl site in which they were grown. In the season of

1912 pickings were made oti every day of the season

(September-November), and picking was continued from

mid August until January: moreover, some of those pickings
made (lining the winter consisted of cotton which had been

allowed tfurposelyto hang on the plants since it first ripened.

Lastly, every main group of cotton was represented. Statis

tied data were available as to the life-history of almost every

plant ami plot concerned, and all microscopical examination

\\;i- conducted on the spot by the writer, with the usual

refinements of technique.
It will suffice to state the main results, and the obvious

conclusions. The percentage of seed which failed to germin-
ate- was proportional to the duration of the time during
which the seed-cotton had been hanging on the plant, at

any one season of the year. For equal times of exposure
the severity of the damage was proportional to the abundance

of Stainer Bugs. The proportion of damaged seed in extreme

i ases rose to 98 percent. Examination of seed which had failed

to germinate snowed a In-own discoloration of the embryo
root in the earliest stag- this discoloration subsequently

extending, though never involving the whole embryo; the

localization of the disease to this part of I In- embryo corres-

ponded with the fact that the bugs accumulate for feeding
round the point of the seed where the lint is most scanty,

and are but seldom found feeding on other parts ot the

seed-coat.

Since it seemed at first uriliki ly that the puncture made

by the bug should in itself cause the death of the embryo,

(or rather, of its root, which comes to the same thing in

practice), damaged seed was examined in various ways for

fungi and bacteria which might have been introduced

through tin- punctures. The anthxacnese fungus was sus-

pected, since it is very common in Egypt, though not

a serious pest, but it was finally found that neither this

fungus, nor any other, nor even bacteria, were habitually

present in the damaged embryos. The brown portions
consisted of cells in various degrees of nnhealthiness on the

margin, with (had and disintegrated cells near the centre,

only the cell walls being normal. The parts of the embryo
which were normal in appearance consisted of normal

live cells.

Further tests made by exposing healthy seed to the bugs
for a week or two showed clearly that the saliva of the bug,
like that of most other bugs, was in some way poisonous, and

that for sometime after the proboscis of the bug had been

withdrawn it continued I" destroy the cells with which it

same in contact. So far as the writer is aware, no -

statement of the poisonous nature of this cotton stainer bug's
saliva has yet been made. Circumstances prevented the

writer from completing the investigation by ascertaining the

nature of the poison.

Summing up, it was evident in the ease of the seed, and
is probable in tic- case of the boll as a whole, that the damage
done by stainer bugs is less due to the nutriment they
remove than to the poisons which they leave behind.

Secondarily, fungi and bacteria may gain a foothold and cause

complications through the punctures which the bugs make.

Lastly, on the same plant seeds ami bolls may be diseased in

all these ways, and also by specific parasites such as

anthracnose.

WHAT CACAO THRIPS SIGNIFY IN

GRENADA.
A species oi this insect [Heliaihript rubroeinclus, <

riard.)
has been known to occur in Grenada sill

•

1

S
'.'S. It his from

time to time been the subject f correspondence between this

Department and the Government of Grenada, and it has been
considered a pest of cacao by planters and others.

At the present time thrips probably occurs in all parts of

Grenada, ami perhapsin everj cacao field. It was, however,

only in certain fields and often in small anas in those fields

that planters considered that damage resulted from attack 1>\

thrips. The remarkable thing about the •
i urrence of thrips

is that attacks occur year after year on the same area-, on

the same trees even, sometimes spreading a little: but a thrips
area one year is liable or certain to be a thrips area every

year.
Cacao thrips in Grenada has been the subject of observa

tion by the Entomologist of the Imperial Department from
1900 to the present time.

It appears that a sufficient amount of information is

now available to enable a general statement to be made as

to the economic status of cacao thrips.

Lefroy stated in paragraph 5 of tint report of his visit

to Grenada, dated October .">. 11)00, that the discoloration of

the pods which results from thrips attacks, makes it difficult

to tell when they are ripe, and that this increases the cost "I

gathering, since tic- pods have to be tapped or scratched in

order that the pickers may be able fi > -ee the real colour of t he

pod. Otherwise this insect does not appear in any way
very injurious or troublesome, and none but a very simple

remedy would be worth adopting.
Liter Lefroy summarized the situation in the following

words: 'Thrips may be regarded as a possible enemy to

cacao rather than as an actual pest. There does not appear
to be any serious cause for alarm at the present time and the

chance of the cacao suffering materially from the attacks of

this insect is, in my opinion, remote.' ( lies/ Indian Bulletin

Vol. 11, p. 185.)

These opinions appear to be applicable at the present time,
the experience of cacao planters .luring the past fourth en years

having served to confirm the early belief as to the nature of

the attacks.

At the same time, however, it must lie stated that the

cacao growers still refer to the injury done by thrips, and

they reCOgnizi their estates certain fields, or patches in

fields, where thrips attacks occur year after year, ami they
also want to know what remedies to employ to check the

thrips.

Formerly tin- impression prevailed that the cacao thrips
was always most abundant dining dr\ weather, and that

wet weather Was favourable to the plants and unfavourable

to this insect. This idea is based "ii observations, corres-
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pondence and interviews with plai ei md others; il hasbeen

pin forward in departmental publication's and at Agricultural

3 from time to time during the pasl few years, and

ception to the general idea has i been taken. In the

circular on Cacao Thrips bj I". W. I 'rich, published by the

Trinidad Board of Agriculture, the saini belief is expn ed

As a result of a recen visit t< Grenada made bj the

Entomologist and Mycologist of this I )epartment, the opinion

is formed i hat in Grenada, esp those estates which

, the lower lands around the periphery of the island,

the cacao thrips is most abundant during the last three

months of the year, October, November and December, and

that in the dry months a considerable improvement in the

condition of the trees takes place.

With regard to the nature and the amount of injury

caused by thrips, it was found that general!) speaking,

planters notice only the injury in terms of pods picked too

green ami of labour, and time lost in scratching the pod to

see if it is ripe enough to be pick d

It is true that iii some instances thrips is credited

with causing the leaves to fall and with preventing the

development of pods, when these are attacked while very

young, and it appears that in a few instances thrips is

believed to have killed trees out-right.

Thrips live and the leaves ind pods of the

cacao. When leaves are attacked they may be so seriously

injured as to cause them to drop, but unless the entire crop of

were destroyed and the destruction repeated in a short

time, it doe- U0t seem to me as if[the tree would lie seriously

injured, and it certainly would not be killed from that cause

alone. The attack of thrips on the growing pods would not have

: ,i,v effect i n the health and vigour of the tree, even if all the

pods were killed. The effect would be entirely an effect on

the crop. In most instances planters have spoken of

a severe thrips attack as being a time when thrips were

abundant on the pods, as a result of which pods were badly

discoloured. Planters have been asked to state how much

injury to crops have been caused and how much permanent
n done to In nearly every case the

has been that very little shortage of the crop is

traceable to thrips attack and that the few leaves which fall

are quickly replaced by new growth, but the loss occurs in

the pods picked before thej an i
d in the loss of time

by the pickers, who often have to examine nearly all the

large pods on a tree in order to know which are ready for

picking.
A remarkable unanimity of opinion appeared to prevail

among Grenada cacao planters in regard to the occui

f thrips. In every in thrips attacks or the

effects of thrips were seen, it was stated that 'this

something besides thrips

could be shown to be wrong with the tree-. Before

considering what these things are which are wrong with the

four point- may be discussed with regard to the cacao

thrips in Grenada as follows:—
, Thrips tire present throughout the island, and at

certain times n is doubtful if on those where out

thrips occur, there ue any trees which are entirely

free from this insect.

(b) Thrips in the adult stage are capable oi flight and

the young are active enough so that they might be

from tree to tree by birds and 1 u s

(c) Thrips attacks occur on the same limited ana- yeai

after year.

(d) Thrips is a dry W6>ther and a dry locality insect a-

a general thing, and yet in Grenada it generally 1"

troublesome toward the end oi the wet season.

-^ .

In the case of an insect (a) which is at all times well

distributed throughout the island, (b) which can migrati I

can be easily transported, it is remarkable (c) that

attacks should always occur on limited areas and on the

areas year after year and
(d) that these attacks should occur

in the wet season, which would be expected to be the time

when the plants would do their best and the thrips would be

reduced in numbers.

It seems to be generally a pted that thrips maj

present year after year in ca aoand never increase in numbers

sufficiently to attract attention or to cause any injury.
for several years the convict ion has I n growing that

the so-called attacks of thrips indicate that something is

wrong with the plant, or with thei ditions under which it is

growing. It is now suggested that thrips in Grenadaat least

ought to be considered a useful insect, because it is a. certain

indicator that the treesaiv suffering from untoward condition.

Thrips might well be called a danger signal, a watch dog, or

a trouble indicator, but should not be called a pest. To

explain this statement, it may be stated that when thrips

aiea-were examined, it was found that root disease was

present, or that the drainage was insufficient, or the -oil was

shallow with terrace or heavy ela\ beneath, or there was

evidently a lack of humus in the soil.

Root di-ea-e is the result of the action of a specific

organism which produces a well known and recognizable effect

in cacao, ftsattacks seemalwaya to be accompanied by thrips,

which probably indicate the area of infection by root di

better than it can be determined in any other way. The worst

affected trees, probably in the centre of the infected p

will be dying wholly or in part, and of course theeffect ol root

disease is easily to be seen in such cases, but on the edge of the

root disease patch, where its effects might not be easily ^ffii,

the thrips will almost certain!} be found to decrease in

numbers. In dealing with root disease accompanied by

thrips, the exjtent of the area to be isolated will probably be

accurately indicated by the extent of the thrips attack-. R il

disease probably produces a physiological upset in the

tree long before it causes the death of the t rees or even of many
of the roots. This condition i- favourable to thrips, and

result- in their increase in numbers. Cacao trees growing in

soils not properly drained are also subject to physiological

upset and consequently to thrips attack-. 1 was shown

several instances where thrips areas had been rendered free

from thrips attacks by improved drainage. In this connexion,

the conviction is expressed that on some estates iii Grenada,

at least there is room for much improvement in drainage.

Drains should allow rain and soil water to thoroughly

saturate the soil and at the same time they should provide

ample means for the quick run-off of all surplus water. For

this purpose contour drains are to be preferred to drains

running straight down the slopes. The depth of drains

varies according to local conditions, and it may happen that

on lands which seem to 1 Bciently well drained, thrips

occur year after year.

In such i
- it i- possible that merely deepening

drain- will restore the trees to health and reduce the Si

of thrips attacks.

Lack of proper drainag isidered to be i ol the

mostfrequent causes ot unhealthy trees and attacks bj thrips.

Etool disease iscaused by a specific organism and requires

definite treatment. As already stated thrips attacks

sometime-, perhaps often, indicate not only the presence of

r00t di I also thi urea attacked by it.

Directions for the treatment of root di-ea-e are given in

the Aaricultuw.1 Few for Jury 31, last.

II. A. B.
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It is stated in the Chamber o/ Commerct Journal

(August 1915) that a new bip line has been
established between Hull and the I mgo. As a

a uew trade in tropical products is expected to I"- brought to

the aboi e mentioned port.

I: rerence was made in the las) issue of the Agricultural
.X, ws to a review of the Official Guide to the Botanic < lardens,

Dominica, which appeared in Nature. To this may be added
the appearance of another appreciative review in the Kew
Bulletin of Miscellaneous Information, No. • > of L915.

The issue of tli // ,- l,i i |915
contains several verjwnterestii including an article

on the mai iy Dr. article

consists hi

monstratii principles r>l mendelian

A large shipment amounting to 758 tt>. of onion - ied

arrived at Antigua by the S.S Guiana' on August 23, for

bution in the Leeward Islands, from this it is

bat the area under ns in the Leeward Islands
will be much great u than in former ones.

Iteferei i,de to developments in onion growing under
•I (own the Islands'.

The Produn Markets Review (August 7. 1915) furnishes

the information th.it ;i good proportion of the lemons arriving
from Sicily have been in poor condition. < >n the other hand,
shipments of oranges recently arriving from South .

show a greatly improved condition, and a good demand is

raising prices. In l.iverr
1,

the stocks of ground nuts have
been much reduced, and as recent arrivals are suitable only
for the extraction of oil, then ious shortage.

A useful and suggestive Bulletin has been issued by the

United States Department of Agriculture (Farmers' Bulletin

No. 667) dealing with the breaking and training of colts.

The bulletin is fully illustrated and is likely to prove very

helpful to those who are engaged in breeding horses.

A report on the season and crops of Assam, 1914-15,
has been received in which it is stated that in regard to

sugar-cane the season was favourable. For cotton the condi-

tions were somewhat adverse. The estimated outturn of

sugar cane was 95 per cent, of the normal against 99 per cent.

in 191o 14.

A notification appears in the Gardeners' Chronicle for

August 7, 1915, to the effect that Mr. W. II. Brierley, M.Sc,
of the University of Manchester, has been appointed by the

President of the Board of Agriculture and Fisheries a first

class assistant in the Plant I'athology Laboratories of the

Royal Botanic Gardens, Kew

According to the India Rubier World for September
I. 1915, tl _• of the growing crop of American Sea

Island cotton is reported to lie larger tilt-, year than last: the

estimates vary from 20 to 25 per cent. Generally speaking,
the new crop has a good start under favourable conditions
that would point to a good average crop.

It is learnt from the A'ew Bulletin of Miscellaneous

Information, No. 6of 1915, licit a new species of Crypto
has been received from South Africa and it has been

determined as C. vaccinii folia, it forms a tall tree, 80 to '.hi

feet high and the crowns are dense, well shaped and pictures-

que. It should prove exploitable lor furniture making.

Important results are published in a paper on the

bionomics of ( ,.,,/ palpalis oi Sierra Leone with
reference to its pupal habitat, in the Annals of Tropical
Medicim and Parasitology, V..I IV \., :;. It appears that

the ground around the trunk of oil palms (El,,, is guiuet nsis)
which have not been stripped ol their lower petioles
constitutes an excellent breeding place; in fact this inset

lueed in localities in which practically the only tree is i

palm. Stripping the oil palm of the lower petioles would
suffice to destroy the breeding ground in such localities.

The Times for August 12, 1915, urges the substitution

of brown sugar for white. It states: •custom has pre-
the use of loaf sugar for purposes which other sugars—
granulated, Demerara, Barbados, or Java—would do equally
well, and in some of the large stores customers are being
advised to substitute brown sugar, of which although
economy in its use should be exercised, there is at present
sufficient to meet reasonable demands.' It will be realized

that the foregoing advice will help to exercise a favourable.

influence upon the demand, for direct consumption, of raw
Wot Indian sugars in England.

It is stated in the India Rubber Journal (August 7,

I '.I lot that the buoyancy of kapok which is now being used
for lifebelts, appears to he due to minute air bubbles which

cling to the tine til .res of the material, and the weakness of

the material for the purftose mentioned lies in thedangei ol

the removal of these air bubbles by mechanical agitation.
If the kapok is enclosed in porous envelopes these bubbles

escape and cannot he recovered on drying, so that the

buoyancy is very greatly diminished. What is needed

therefore, is a good waterpro I covering; hence the relation ,,f

kapok to rubber is not one of antagonism, hut of mutual

helpfulness.
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DOMINICA: REPORT ON THE AGRICUL'/V
RA1. DEPARTMENT, 1914 to.

The first section in this reporl provides information <m

plants in the Botanic Gardens, inch i interesting class

of native plants employed for the p irpose of stupefying fish.

3Jhe fruits of the tree known as Bois Bambarra (Diospyro*

Ebi natta, Retz.) are amongst those used for this purpose. This

interesting tree has only recently been identified in Dominica

to which island it is believed to bi
i
ous.

Thf section which follows the above concerns work in

thi' nurseries and the importation and distribution of plants.

The total number of plants sent oul during the year was

67,042, of which 65,170 were limes. Plant importations

have included six varieties of selected manj India

and some ds of the Queensland nut [Afacadamia terni

folia) from Trinidad. At the Botanic and Experiment
Station the plot experiments have consisted in trials with

different green dressings including two species of indigo.

Th'' subject of green dressings is one of importance to planters.

As regard the notes published on economic plants at

the Station, consideration is given first to Castilloa

bei < stilloa is ag eported aa tin uited for

cultivation in Dominica. The results of examinati E

i rubber in London have been favourable, and there is

no doubt that certain districts of the island are naturally

capable of producing good trees. In this section consider-

ation is also given to the question of budding limes on hardy
stocks. Practical success has I in this n

and plants will soon be available for distribution. This

question of budded limes is important in connexion with the

prevalence of root disease in certain districts, since the root

system of the hardy stock may lie expected to offer greater

resistance to infection than the more susceptible roots of the

seedling limes.

Coming to the subject of diseases in particular, attention

may be called to the useful report which appears by the

Mycologist of thi- Department. In this the nature and

methods of control of lime root diseases are adequately
outlined

Progress in the chief industries receive- attention on

pages 17-22 of the report. The lime crop for 1914 was

somewhat less than in 1913 but its value was £187,031, or

£44,369l ! than in the previous year. In view of the

fact that high prices may not continue in future years, the

importance of increasing the yield per acre is wisely in

upon. This can be effected bj man
ring, bj the avoidance

of overcrowding, and by giving greater attention to the

questh F drainage. In a general way another ca oi

serious loss in the lime industry is the lack of , rdination

between the work in the field audi; the factory. Greater
all-round efficiency i- required in the work oi producing,

handling and preparing the crop for market. It is urged

especially that more care should be devoted to the pn
tion of concentrated juice of high quality.

During the year under reviev^ there was a relatively

large output of raw lime juice du -

principally to Army and

Navy requirements. The export ol green limes to New

York again constituted i a

In regard to the caci top, the shipmei I'M I

again showed a reducti n those of tic previous \<

the exports of i increased. The number of nuts

exported in L914 wa 9 npared with 31

1910. The minor produ ts -hipped fr the colony included

oranges, bay leaves and I b ml
hardwood. These are i >00.

Efforts in connexion with gei ^cultural progi
deal with technicalities in th of lime produi
With the unusually high price reached - c lime

juice it became necessary during the yen to reconsidei the

point of economical con .,. [t is mai Ii nt that

the planter who o d say 12 to 1 at ordinary times

would stand to los< nsiderable sums of money if he
continued to concentrate to the same degree when com
trated juice is selling at 640 or over per pipe. I

this information are notes on the feedi
I
muriil I

of lime trees, which I

Ireadj been published in the

Agricultural News. In connexion with the pi ,

a of

lime products, it should be mentioned that the Agricultural

Department is prepared to test lime juice for private
individuals at a moderate charge Thoi »h <ken

advantage of to the fullest extent, planters an gin
more samples than they used to.

The main body of the publication concludes with an
account of efforts to extend interest in agricultural matters,
and with a. section devoted to details of administration and

meteorological ret urns

Appended to the general report just reviewi I two
others dealing, respectively, with manurial experiments and

agricultural education in Dominica. The report on manurial

experiments consists of two parts: thait dealing with cacao,
and that having reference to limes. The cacao experiments
constitute a continuation of the scheme described in previous

reports and again indicate the great value of manuring,

eS] tally with organic mat ter

The second part dealing with mai leriments

conducted in limes is new. The creation in 1913 of a lime

experiment station was a matter of
verj considerable impor-

tance: this station will he of great service in solving problems
connected with the lime plant for which, hitherto, no proper
facilities have existed in the Lesser Antilles. The result- already
attained are of much interest, but in view of the short time

this Station has been in existence, they cannot be regarded as

conclusive. The results indicate that in lime cultivation

manuring is distinctly remunerative.

As in former years , satisfactory standard is being
maintained with reference to agricultural education. The

report on this subjeel b.a jard to the training of pupils at

the Botanic and Experiment Stations. A large amount of

useful field work is done by these pupils, and class teaching
is done once a week, on Saturdays. A written examination

for these pupils is conducted twice during the year by the

Imperial Department of Agriculture. Educational efforts

have also included instruction to small holders, which in the

past have proved so successful. Encouragement is given at

the Botanic Station to those who an- ii ition to take up
the Courses of Reading and Examination in Practical

Agriculture conducted annually by the Imperial Department.
Several successful candidates have entered from Dominica in

recent years and it is hoped that full advantage will be

taken of this means of -ell advancement in the future.

In conclusion it will lie evident that the report under

review contains a large amount of information of great

interest and value to the planting c mnity not only of

Dominica but also of tropical colonies generally.
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FUNGUS NOTES.

DISEASES OF CITRUS IN THE ISLE OF
PINES.

We Li- the i'ir-t Annua] I May
1915, of tho '

I Laboratory, San Pedro, [sle

ell any,
( lolumbus, Ohio. The [sle of Pi

I thai island.

An inn
>j

Mr. I'. S. Earle, formerly i >in

I Lgronom Cuba, suj plii
tl ii u i

that

the Growers Association have over 1,200 acres of citrus

trei ruit, al San Pi dro. Planting was begun
In i he spring ol I 9

When the fruil began to be shipped there were very

serio ad in 1914 Mr. Earle

wa hi i" advise on this and othei questions. Be

reports that the fruit was from young trees thai had not

pi iperly balanced fruiting fertilizer (it is to be

feared thai a good many trees in the West [ndies have to go

through life without this luxury), that the picking and

shipping were done during verj wet weath< r,
that no proper

packing facilities were available, and thai the fruit was

subjected to much rough handling in transit. Without

questioning the author's dictum that all these unfavourable

factors combined would not cause the rotting of fruit except

for the presence of some rot producing organism, or his

statement that until this organism or organisms had

definitely determined and critically studied any proposed

remedial measures could onlj be empirical, it might well be

asked whether the application of any amount of taxonomie

and physiological research would prevent the fruit from

rotting in one way or another under such circumstances.

A privately maintained pathological laboratory was

established for the investigation of this and other troubles,

with Mr. John M. Rogers as investigator under the direction

of Mr. Earle. The results already achieved are regarded as

amply justifying the expense involved.

The report includes notes on a number of insert pests

and of various affections of trees and fruit. The longest

article, on the subject of 1 >iplodia diseases, has special interest

as dealing with a condition which has also come under notice

in Montserrnt. The discussion of witbertip is of interest for

similar reasons.

The latter article throws some light on a question which

has been something of a puzzle to the present reviewer. The

literature of citrus diseases in America from 1901 onwards

contains frequent references to Col.'etolric/iuni ylo'osporioides

as the cause of die-back of twigs of citrus trees, spotting of

the leaves and fruit, and dropping of flowers and young fruit.

But although a fungus apparently answering to the descrip

tion of * 'o letotrkhwm gloeosporiaides is universally distri-

buted on dead twigs of lime trees in the Lesser Antilles, and

has occasionally given evidence of ability to function as

a weak parasite in such situations, do such damage to leaves

and fruit as is described in America has been in evidence.

Earle and Rogers now state with regard to Colletotrichvm

gloeosp'.rroid'*: 'According to but observations and experi-

ments her.- it is strictly a saprophyte, and has little or no power
to attack living tissues. It is everywhere present in the

groves, occurring abundantly on dead tissue of leaves, twigs

rod fruits, but in none ol oi ttions has it been able to

produce a specific disease.' The writers go on to say that

t he earlier authors seem to have confused the effects of this

fungus with those of anothei Colletotrichum (of the lime)

which is I

species alsi occurs in the

[sle ol Pines' on 'the native lime, causii - the

1 serious blasting of the flowers and young twigs
and the distortion and dropping of the fruits.' Apparently
we have the first Fungu I >nd in the Lesser

Antilles whichever} effort should to

maintain. (It is nql clear what plant is referred t<

ive' lime. ST<

to the New World Apparently the word is used it

equivalent to 'locally establish

The Diplodia disease to which an allusion is mad
is caused by a fungus which the writers regard as then most

serious citrus enemy. It attacks trunk-, tw and

causes the onlj destructive rol ol the mature fruit. 'A dying
back of the branchi illy on trees on unfavourable soils

andal the beginning ,of the drj season, has long been knowt

( luba and the Isle of Pini is citrus tro I

Our investigations show, very clearly, that it is caused by
this Diplodia fungus, and we are the Diplodia
Die-back.' It 'doe, not attack u rowing tissues, hut

when growth suddenly stops from any cause, as from tin

setting in of a sharp period of drought, many twigs may be-

come infected.' Fruit is att icked on the tree, and infects the

twigs on which n is borne. The disi ise ma} be -elf-limited

tonne limb, or may in other circumstances kill the trunk

itself.

In seeking to remedy the dis< ise, beyond cutting out

diseased limbs, chief reliance must be placed on such cultural

methods as will keep the trees in a thrifty growing condition.

Limbs weakened by scale are regarded as particularly subject

to die-back, and the white scale {Chionaspii) by causing

cracking of the hark often leads to infection.

The specific identity of the fungus has not been deter-

mined, but it has been found to be somewhat widely distri-

buted on other tropical plants.
( >ne might suggest that

a comparison be made with Lasiodip/odia theobromae, Griff.

et Maubl., the member of the group most familiar in the

islands further south, and a species to whose protean character

the list of synonyms bear- sufficiently eloquent witness.

W.N

DIE-BACK OF LIME TREES IN

MONTSERRAT.
As affording an interesting comparison with the descrip

tion reviewed above of citrus branch troubles in the [sle oi

Pines, the following extract is published from a report made

to the Dmperial Commissioner of Agriculture respecting
a recent short visit, to Montserrat :

—
'The factors concerned in i he dying hack of twigs and

branches are possibly somewhat complicated, and cannot be

determined with certainty by insp tion and the examination

of specimens. Observations of the sequence of events during
their decline are necessary heforea definite conclusion can be

reached. Certain probabilities, however, may be indicated
' Much of the die-back is complicated by the presence of

scale insects on the branches which fail. I was able, however,
to find instances where scale insects were practically absent

and where there were no indications of their having been

present in adequate nuinhers to account for the failure. I

regard them in most cases as merely, which

hasten, but do not cause the death of twigs and branches.

I am more inclined to believe that it is usually when tin-

branch has already become sickly that they are able to

increase to a serious extent.
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There are two Fungi
and with -

i much i as to

them to parasites. The first

se is a species ol i - fructifii

are found everj w here in . , .
. \ isited on dead

or dj

'

twigs, [t closel; ibles the wil I

fungus of American writers on

bul has 1101 I to cause any such

and frui fled for th

A case has been ::

little r i for doubt thai gus can under some
circumstances bring about the death of twigs and

branches. 1 have not seen anj indication of its presence on

branches.

•( in such diseased main as were examined
in Montserrat, the fungu d ip to the ;in

itly healthy w I and i lurk

.< Di dia, which appears to I tlie same as the well-

known cacao fungus. In th< > cao it is associated

with the die-back that irs on tree: in exposed situations,

usually in circumstances which make it difficult to decide

whether the die-back has attracted angus, or the fu

•
I the die-back. Th [opinion, to which 1

myself adhereaftera period of doubt, is that ita;tsasa para-
site on trees weakened by unfavourable conditions. It may
ii

-ry well be found to have a similai position in respect of

lime trees.'

W.N.

AGRICULTURE IN JAMAICA.
A g 1 average crop <! wffee was reaped during the year,

but owing to the low pri due of the exported coffee

was only £166,000 or a reduction of £100,000 on the crop,
as compared with values ruling in 1912, when we had a

record year fiir this staple under modert nditions of com

petition.

Immediately after the outbreak of the war, coffee was
almost unsaleable. There is now a good demand at very
fair prices, our trouble being that of shipping facilities.

A record year has been established for cacao in the lisl ol

our exports. It is now evident that the Government were
wise in giving especial encouragement to this industry. The

340,000 cacao plants distributed free to small holders during
the past three years through the various nurseries, should

serve to extend the industry to some practical purpose in the

near future. The importance of sanitation in the established

plantations is also receiving general recognition and unpro-
ductive trees have been brought into good bearing by simple
field measures.

The cacao plots at Hope show marked improvement
under the new management and a good crop was reaped.

The budding of 'Criollo' on Fbrastero seedlings has been
found to be very disadvantageous as the former variety is

far less fruitful and vigorous. A fine strain of Red Forastero

seedlings has been secured from selected pods kindly supplied
from Rose Hall estate by the Hon. 1 lugald Campbell for

our purposes at the Hope Nursery.
A plantation of these seedlings showed a high average

quality and some of the trees are of remarkable vigour and

yield large crops of fine, large red pods.
The Microbiologist has done a good deal of research

work on the diseases of cacao during the year and has made
useful suggestions to planters with regard to the treatment

of unhealthy trees.

The million

in 1911 « by the
i iddle of i

The output wa
i

|j
I 6

|
mill although

uirly . ...us ,

in our records of tin ["hi

indusl i I. Price ry low, the

he size and quality of the early
fruit and 1915 will bi for the <

industrj .

can be expected n ith confid

although war conditio present depression.
(Annual Report I

Agriculture,

lica, for the
3 March 31, 191 5

THE RESULTS OF PLANTING SMOOTH
COTTON SEED.

On '

s XIII of this Journal the result?

given of an umber ol

Island cotton seed in n peel of I be presence oi

fuzziness on the seed coat. The prevalence if seeds quite
free from fuzz was small in all cases. The maximum,
reached only in St. Vincent samples, was .". per cent., the
remainder having only I per cent, or less.

The question having bi ; whether the operation
of sorting out these seeds for rejection as usually pr;

is a useful one, the smooth seeds obtained in the analysis
mentioned above were forwarded by the Commissioner of

Agriculture to Mr. K. I!. Shepherd, Agricultural Superin
tendent in St. Kitts. with a requesl that plants be

from them and examined.

Mr. Shepherd's report is now to hand. The plants ..

grown out of season and under difficulties arising from leaf-

blister mite and cotton stainers. Seventeen survived to a stage
which permitted of the picking of seed-cotton for examination
to an amount of some ] to 5 oz. per plant.

It was not possible to detect much difference in the

individual plants, that is to say. none would have attracted

attention as rogues in the field. All would h

picked in the ordinary a nurse.

The following table gives the results of the ex imination

made by Mr. Shepherd:
—

Quality of lint.
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MARKET REPORTS.

London.—The West India Committee Circular,

August 1", 1915.

Arrov boot 2|d. to tj'ii.

Baj i Shi i
i 2s. 4id.; block Is. lOoi.

Bee-w ax—No quotations.
Cai •' -Txinidad, 80 to 83 per ewt. ; Grenada, 75

JO ! maica, no quotations.
Coffee—Jamaica. n< quotations.
Copra £23 L0 . i" i ton.

Cotton—Fully Fine no quotations; Floridas, no quota-
tions; West Indian Sea Island, no quotations,

Fri it— No quotations.
Fustic— No quotations.
Gim.! b Jai iai i 15 to 75 .

Isinglass N<> quotations.
Honey— No quotations.
Lime Juice- l!a». 3/8 to 3(9; concentrated, £25; Otto of

limes (hand-pressed), no quotations.
Logwood No quotations.
M u e 9rf. to 2/lld.
IS ' TMEGS— i\d. to

ojjrf.

Pimento— No quotations.
Rubber—Para, fine hard, 2/4|; fine soft, 2/2J; Castilloa,

2 •_>{.

Ri m Jam lica, '-' • .

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

1. 1915.

Cacao Caracas, 17c. to 17.U-.; Grenada, 17 }c. to 17k-.;

Trinidad, I7Jc. to 17 4c. fJamaica, 14Jc to ] I

Coco-kuti— Famaica and Trinidad selects, $22*00 to

§23-00; culls, $12-00 to $1300
Coffee Jamaica, 7 jc. to lie, per ft.

Ginger—13Jc to 16c. per ft.

Goat Skins- Jamaica. 4:'.c. : Antigua and Barbados, 4Uc to

13c.; St. Thomas and St.. Kin-. 38c. to 40c. per ft.

Grape Fruit—Jamaica, $3'00 be $4 I K I

Limes. 54-00 to $6-00.

Mace—47c. to 51c. per lb.

Nutmegs— lie. to 1 Lie.

Oranges—Jamaica, $1*50 to $2*50.

Put in CO 'c. per ft.

Bug ib Centrifugals, 96°, i . . c. I

89°, 4'1-c to 4 is.,: Mi

all duty paid.

l*83c; Muscovados,
89

-

, 3-99c. I- 405c,

Trinidad.—Messrs. Gordon, Grant & Co., s, ptember >>,

1915.

Cacao -Venezuelan, $17-50 ; Trinidad, $17*00 to $17-50.

Coco-nut Oil 78c. per Imperial gallon.
Coffee—Venezuelan. 9c. to lie. per ft.

Copra $4-25 !• $4-40 per LOO tb.

Dh U No quotations
Onions $225 to $2-50 per 100 lb.

Pi , S ' n -1 1 '50 per bag.

Potatoes English $2-25 to $2-5fl pei 100 \t

i:, | fellow, $5-80 to *\S>; White, $560 to $5'76

per I

ican crushed, no quotation-.

Bai'bados.— Messrs. T. S. Garraway i Co.,
-

ptembei

6, 1915; Messrs. James A. Lynch & Co., Ltd.,

1915,

$4-60 pei LOO ft.

Cacai -

per LOO ft.
-

II n SI -7 $1-90 per 100 ft.

M si i

s
- ate of soda, no quotations; Cacao manure,

Iphateof ammonia, $85-00 to $9000 perfcoO.
Moi isses No quotai ioi

Onion §3 U0 to sum per p.m it,.

Peas. >i i 1 1 I lanada, $5*40 I 120 lb.

Potatoes Nova Scotia, $300 b $3 25 pi t L60 lb.

Rici Ballam, $6-00 to $6 10 per 190 ft.; Patna, no quota-
tions: Rangoon, no quotat ii ms.

Sugai American granulated, $6*00.

British Guiana.— Messrs. Wieting a Rk -htki:,"August

21, 1915; Messrs. Sandbach, Parker & Co.,

Sept imber 1 7, 1915.

ARTICLES
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Publications on sale of the Imperial Department of Agriculture
FOB THE WEST [NDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1 . No. 1 .

< tut of print. Nbs; 2,
::

, and I, in original paper covers as iss I, price It. i

e,
Is. 2d.;

Volumes [I, III, IV, V, VI, VII, VIII, IX, X, XI, XII and XIII: Price 2*. each; Posl free 2s. M., wh
(III, 2. [V, 3; ai d V. 2 and 3 are out of print.)

Volume \ I V, Nos. I, 2, 3 n d I. No. I Containing Papers on: The Production of Pork am Bacon; Anew
Industry for the West Indies, by Dr. Francis Watts, C.M.G. < ommerce and Science in Cotton

Growing, by John W. McConnel; Bordeaux Mixture; Sum.' Sugar Fact I lati . oy
Dr. Francis Watl C.M.G.; Sugar Industry in Cuba, by Noel Deerr; Report on Land Settle

Scheme in St. Lucia; Memorandum on the Geologj of the Ground Waters of Antigua, by T. Wayland
Vaughan; Th Gi id Waters of Antigua, by Dr. II. A. Tempany; and Cotton Leaf Diseases, by
W. No-well, D.I.C.

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

adapted tn West Indian conditions. They contain, amongst other subjects, summaries of he results of the experiment work
on sugar-cane and manures,' the full official reports of which ha limited circulation. The number issued up to the

present time is seventj five. Those mi ntioned in the following list are still available; the rest are out of print.

Si i. Ml Im.i STRY. GENES \i -

Seedling and other Canes at Barbados (7) and (22) Scale Insects oi ilic Lessor Antilles, Part I, price
in 1900, No. ::, price 2d.; in 1901, No. 13; in 1902. 4d.; Part II., price 4d.

No. L9; in 1903, No. 26;'4in L904. No. 32; price 47. each. (4.".) Cotton Seed and Cotton-cake-meal on West Indian Planta-

Seedling Canes and ManuriaJ Experiments at Barbados, tions. Price 2d.

in L903-5, No. 40; in 1904-6, No. 44* in 1905-7, No. 49; (60) Cotton Gins, How to Erect and Work Them. Price id.

in 1906-8, No. 59; in L907-9, No. 62, No. 66, price 6d. each. (65) Hints for School Gardens, Fourth Edition.

Seedling and other Canes in the Leeward Islands, (71) Insect Pests of the Lesser Antilles. Price I*. 3d.

in liWKM, >-,,. ij ;
i„ 1901-2, No. 20; in 1902-3, No. 27; (72) Lime Cultivation in the West Indies. Price 9d.

price 2d. each; in 1903-4^ No. 33; in 1904-5, No. 39; in (73) Root Borers and other Grubs in West Indian S ils.

1905-6, No. 16; in L906.7, No. 50; in 1907-8, No. 56; Price U
price 4d. each, in 19ii8-'.», No. i;:; : in 1909-10, No. 07: (74) Cotton Cultivation in the West Indies. Price 9rf.

lirf. each. (75) Insect Pests of Sugar cane in Antigua and St. Kitts.

ManuriaJ Experiments with Sugar cam in the Leeward Islands, Price, 6d.

in 1902-3, No 30; in 1903-4, N 36; in 1904-5, No. 42; (76) Indian Corn. Price i.l.

in 1905-6, No. 17; in L906-7, No. 51; in 1907 8, No. 57; (77) Erysipelas and Hoose. Price 2d.

in 1908-9, No. 04; in 1909-10, No. 68; price 4d. each. (78) Onion Cultivation. Price 3d.

Sugar-cane Experiments in the Leeward Islands, (79) Root Diseases of Live Ti-ees in Forest Districts. Pi i'

in 1910-11; in L911-12; in L«L2-13
f price is. each.

The above will be supplied post tree for an additional charge of \d. for the pamphlets marked Id.; Id. for those
marked 4c?. and for Nos 73 and 75; Ud for Nos. 40, 44, 49, 59, "62, 63, 67 and 74. Postage for No. 71, 4d.

and for No. 72, 2d.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony and the progress Blade is

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is

2s. 2d. per half-year, or Is. id. per annum. Volumes IV to XII complete, with title page and index', as issued—Price 4s. each—
Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes can no longer be supplied

complete. The scale of charges for ADVERTISEMENTS may be obtained on application to the Agents. A applications for

optes are to be addressed to the Agents, not to the Department.

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

—
London: Messrs. Dulau <fc Co., 37, Soho Square, W. Grenada: Messrs. Tims. Lawloe & Co., St. George.

West India Committee, 15, Seething Lane. St. Vintent: Mr. J. D. Bonadie, Times' Office.

Barbados: AdvocateCo. Ltd.. Broad Street, Bridgetown. St. Lucia: Mr. R. W. Nii.ks, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewathk, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The 'Daily Chronh ti' Office, Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. MUIE-MA i:s ii \ u. ,v Co., I'm t of Spain. St. Kitts: THE Bible AND BOOK SUPPLY AuHKCY, BASSETERRE.

Tobago: Mr. C. L. Plaoemann, Scarborough. Nevis: Messrs. Howell, Bros., Charlestown.

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

Dissolved (Soluble) Guano
FOR SUGAR-CANE AM) GENERAL USE.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

The Anglo-Continental (late Ollendorff s) Guano Works,

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

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

J.UST ISS UEI-).

WEST INDIAN BULLETIN.

Vol. XV, No. i. (Index number).

Containing papers on: The Devel of Agriculture

(Mr. A. D. Hall - to lie British Association for tin-

Advancement of Sciem
i Agricultural [ndustries of

Montserrat, bj Fra i s Wait.-, C.M.G., D.Sc; Report on thi

Island of Etedoi Dr. II A. Tempany; N' » 1 •
• on the

Feeding and Manurial Value of Lime Seeds, by Dr. II. A.

Tempany; b] Forms of Pha tatus (Lima

by W. R. Dunlnp; Skin Diseases of Cattle in

led from the notes of P. T. San

VS.. A.\

THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LTD.
COTTON GINNERS, OIL REFINERS
AND PLANTATION SUPPLIERS.

[MPORTHRS OF

WEST INDIAN
COTTON SEED.

Quotations n on application foi thi se of

Cotton Seed from thi neighbouring Islands.

THE BARBADOS CO-OPERATIVE
COTTON FACTORY. LIMITED,

WHITE PARK,
BRIDGETOWN, BARBADOS.

August 6, 191-5.

Printed il ffice of Agricultural Reporter 4 High Street, Bridgetown,
'
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REGULAR MAIL, PASSENGER & CARGO SERVICES

FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA
DEMERARA and PARAMARIBO

PANAMA CANAL and PACIFIC
PORTS

PORTS OF CALL
Azores.

I St. Vincent, St. Lucia, Dominica,
Montserrat, Antigua, St. Kitts,

I Bermuda, Halifax, N. S., & St. John (N.B.)
Grenada & Trinidad,

j

Trinidad, Puerto Colombia,
I Cartagena, Colon, Panama,
I Callao, Iquique, Antopagasta
I and Valparaiso.

REGULAE MAIL, PASSEN'OER AND CARGO SERVICES FROM
UNITED KINGDOM To

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent.

Tin-:

REGULAB SAILINGS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA

& JAPAN.
Head Office : 18, Moorg-ate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaici, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.



THK ACKKTLTURAL NEWS.

How Ticks

jce the Milk Yield

An Important Matter for Owners of Dairy Herds CATTLE TICK

TT/ic following information is taken from Farmers {Bulletin, No. 639, issued officially by the 'Department of Agriculture of the I.

tual 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

i

'

•
Dc| ailment 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 s:'.mc feed and

c: re for J ol 152 days, during the season most favourable to the development of ticks.

ie of the lots in each experiment was allowed to become infested with ticks, while another was kept free from ihem m by spraying

I in ci her by dipping.

The main results of the experiment were as follows :

1. Cows carrying ticks did not hold up so well i» milk flow as cows kept free from ticks, and did ncjt increase their flow of milk wljen 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' r
.-r less milk than the cows kept free from ticks,

practically 1' pints less per cow per day.

3. \t the end of the experiments the cows heavily infested with ticks were producing 42.4'% less milk than the lick free cows, or nearly

one-hiif gallon less per head per day.

4. During the experiment period of one of the tests, which included 20 cows, the heavily infested cows lost an average of 9.3 pounds in

weight, while the tick free cows gained an average of 44.2 pounds, although both were fed alike.

THE COST OF FEEDING TICKS

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 If 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 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, as a result of being freed from ticks by dipping, the same 42 cows, on the same feed,

produced extra milk sufficient to increase the dairyman's profits by f3.50 per day, or $1277.50 per annum.

IT COSTS MORE TO FEED TICKS THAN TO KILL THEM
If pen keepers and estate owners will work together the ticks can be eradicated. Complete eradication, and not merely suppresiion, should be

the aim of every Owner of Cattle. The dipping tank, or spraying machine, makes the work easy, effective and practical.

COOPERS CATTLE TICK DIP WEST INDIAN AGENTS :

u j .l rt- i . i c ,L t~H ,:_„ r »_•— . ST. KITTS : S. L. Horsford & Co. ANTIOl A : Dennett. Rryson & Co.
Hat receded the official approval of the following Countnet: JAMAICA: D. Henuer-on o* Co., Kingston.

Union of South Africa. Northern Rhodesia, Brazil. Basutolnnd, urknada: Thomson. Hankc, ,* Co
BARBADOS: Barbados Co-operuti» e totton \.o., Ltd.

Nyasaland. Swaziland, Southern Rhodesia. Madagascar, TRINIDAD : T. derides Qrant. Port ol Spain.

British East Africa, German East Africa, Portuguese East Africa, British ouiana: sandbach. Parker d Co.

...

'

r ., „ .... n . i a ST. VINCENT: Corea & Co., Kingstown. Ml\ IS : 3. t). Malone.
Portuguese West Africa, Egypt, Argentine Republic, Queensland, DANISH WEST indikS: Carl v. i.a Beet. St. Thomas.

United States of America, Northern Territory of Australia. MONTSERRAT: w. Llewellyn Wall. DOMINICA: Hon. H. A. Framrton

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
BRANCHES : I orooto, Chicago, Sydney, Melbourne, Aucklud, Buenos Airet, Monte Video, Punta Arenas, East London, Odessa.
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Fortunately Situated.

jONSIDERABLE anxiet) is being fell in

)many countries at the .present nine concern-

!,. scarcit
j

ol p tsh manures, the supply

iif which is .i ( lerman monopol) . Vigorous efforts have

been made to develop certain potential sources such as

ma) be found in varieties oi felspar and in seaweeds,

bul it appears impossible t<> make good in this way
the present deficiency, at least in a manner that will

prove economical. A tecenl article by Dr. Russell of

Rothamsted silently acknowledges this fact, for in it

attention is confined to the courses that should be

adopted in tanning land without the usual potash

manures. Two methods, says Dr. Russell, may be

adopted: other sources of potash can In- used instead

of the Stassfurl salts: and secondly, the supplies of

potash in the soil can be made available. 'Other

sources' consist of the ashes of various plants together

with animal tnanun s. I treat care, it is said, should be

taken of liquid manure, a valuable source of potash
which is often allowed 10 run to waste in normal times-

The second suggestion of making supplies in the

soil available is new and important. It must, be

remembered that potash is not easily washed out of the

soil; it is absorbed by various substances. Consequently
if a soil has been well managed, considerable stores are

to be fotmd in it though much of it ma) be in

slowly available form. Two agencies may be adopted
to set free the mineral: sodium salts, especially

salt and sodium sulphate may be .added, oi

lime or chalk ma) be applied. Neither lime nor

salt actually supplies potash; their action is in the

nature of a substitution process in which lim

soda takes the place of potash in the unavailable

chemical compound. Possibly, however, in the ease of

many crops, the soda is directly useful to the plant and

will fulfil some of the functions of potassium salts.

Lime, however, cannot take the place of potash, audits

effeel is entirely indirect. The processas a who

essentially one of liquidating capital, and if persisted

in for many seasons might have bad effects: but, as

Dr. RnSsell points out, as a war measure no harm i ed

l>e anticipated. Some crops grown in England and

other temperate countries require very large i mnts

of potash. The potato crop is an example. Unfor-

tunately there are firmly rooted objections to the

application of lime and salt to potato land, .and it looks

as if the world's potato crop of 156 million tons

annually, is likely to suffer. It is certainl) tin- largest,

and perhaps the mosl important crop in the world.
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We are more fortunateh situated in the Wesl

Indies with regard to potash and there is little cause

for anxiety or alarm. The results of soil in ions

clearly indicate thai we have large reserves and thai

each year the n< [uantity is naturally rendered

lilable. To c in . ince the i this point, some

reference may be made to specific experiments. In

regard to British Guiana, Professor Harrison* in

.-i recenl revii a oi manurial experiments with sugar-

cane says : 'The addition of potash when applied either

sulphate of potash or as nitrate has exerted little

if any effect. Th normal weathering of the consti-

tuents of the soil sets frei for each crop potash in

excess of the quantity necessarj for the requirements of

the plants. This holds g I under ordinary conditions

of cultivation where the greater proportion of the

potash taken up bj tin plants is directly returned to

the soil: but where the canes and cane tops are

removed from the land, as in nurseries for the supply
<>t cane plants, it is probable that partial potash-

exhaustion will take place in the course of a few crops.'

Again, Dr.Tempanyf in his study of the manurial

experiments with cacao conducted in Dominica during
eleven years comes to the following conclusion:

On flu- whole, the results cause one to incline

to tin- view thai when adequate dressings of nitrogen
in- applied < bined with considerable amounts of

organic matter, the natural reserves of potash and

phosphate present in the soil are for the present suffi-

cient in quantity, and arc liberated with sufficient

rapidity to meet the demands of the crop in these

respects.'

Further evidence of a like nature is available as

the result of investigations conducted over a series

of years bj Dr. Francis Watts.* In his study of

the soils of Montserral available potash was always

found to be present in considerable, and sometimes in

large amounts. Thi same results, were obtained from

a chemical examination of the soils of Nevis. In facl

Wesl Indian volcanic soils are characterized by a

high potash content, while the amount of phosphate

present is generally low.

As already observed, the West Indies are for-

tunately situated in this respect. It would have

1 n another matter it' it were a question of a defi-

- West />.-,, m Bidleth Vol Mil. p. 174.

I,
Vol. XIV, p 98

West tit tin, Vol. VI, pp. 263 84.

Vol V 10-82

cienl suppl) of nitrogen. But that, of course, would

have had far-reaching effects militating againsl the

I of the war. and the West Indian

urgent in its way, would no doubt have been

lost sight ofon account of its comparative unimportance.

A correspondent to the West India Circular
for September 7. which has been received as we go to press,

puts forward views on the subject ol p itash which harmonize
with those thai are given above. While justly calling
attention to the importance of carefully utilizing by products
in the West [ndies that may contain, like the ash from burnt

megass, considerable potash, the writer anticipates no harm as

a result of the present shortage of artificial fertilizer. Ee con-

cludes: 'The present situation tends to the thought that if our

agriculturists are careful to re-utilize every ounce of potash
of the crops, which they can do, with the exception of that

which is shipped in the form of the ultimate product, and at

the same time compensate for unavoidable waste of available

potash in the way of drainage, etc., by the judicious growth
of green crops, there would be little need for potash manures.

There are very few soils which do not contain enough potash
in some form for a very long period of cultivation, ami the

amount of potash required to be added should be very small.

There is too great 'a tendency in modern agriculture to draw
from the outside for plant food rather than to look to the

soil to give it. The present potash famine may, therefore,
be of very great service to agriculture by compelling the

cultivator to bring up his plants on nutriment from th

instead of by the feeding-bottle method of modern manuring.'

SUGAR INDUSTRY.

REMOVAL OF SUGAR DUTIES IN U.S.A.

The Louisiana Planter for September 4, 1915, discusses

in an interesting manner the aid proposed to be given by
the United States Government to the cotton industry in

contradistinction to the proposal to remove entirelj as

from May 1916 the duties on sugars in the United
States imported from other countries. It is mentioned
thai the Secretary of the Treasury of the United States

has recently announced that he was prepared to advance

30 millions of dollars in order to 'take rare oi cotton.

He proposes to place .'50 millions of dollars in gold in

the Federal Reserve Franks of Richmond, Atlanta and

Dallas for the purpose of rediscounting loans made on

cotton, secured by warehouse receipts by member banks.
It it should lie found more expedient, he will place
the funds in certain national banks. He will exact

no interest for the deposit in reserve, and practically

imposes a 6 per cent, limit on loans made by member banks
to then- customers, based on cotton warehouse receipts. It

is pointed out that in doing this the Government lakes

ill\ no risk whatever, and gives a degree of support to

the market far in excess of the limited amount oi money
that is proposed to be loaned.

It is recalled that some few year- ago the Brazilian

Government, following on the initiative of the chief coffee-

ing State. Sao Paulo, (id ured to 'take care' of
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Ii is now found i Brazilian '

longre
- has

voti I to valorize coffee, md to issue in Brazilian

icy an amount equal to 37 of dollai

to the State ol Sao Paulo foi Advances to planters, one of

i
I

editions of the law , , o ]

shall nut exceed 6 millions t« altogethei

advances are intended to proti
, : gainst the

1* — of < iermanj a> a consume)
I i

• former venture of this kind havii

in the i ii'i. i hen seems to have ra sition

in the Braziliai i
-- to thi move: bu1 the

opposition has weakened and the agreemeni to advance to

I ationed will go mi"
In making the loans, the 81 ite of Sao Paulo will

receipts for the coffee and thus make itself

practically safe i hat it may make to the

coffee planters.
It is thus seen what the United States is now

endeavouring I i do to protect thegi ul cotton interest of that

country. It is also seen what the republic of Brazil is

endeavouring to do to protect its coffee industry, which is

the most conspicuous export industry of that country.

Contrasting the action of these two great nations in

supporting these two great industries with what the United

States determines to do with the sugar industry as indicated

above, the Louisiana Planter gives somewhat interesting
data in regard to this latter industry. The sugar industry of

Louisiana reaches normally about 300,000 long tons of sugar.
The beel sugai industry of the United States reaches

normally about 500,000 long tons of sugar. The domestic

sugar industry of the United States, within the limits of the

Stati - reaches thus some 800,000 tons. The island of Porto

Rico produces over 300,000 tons oi sugar and the Hawaiian

[stands over 500,000 tons. The sugars of Porto Rico and

Eawaii, as territories of the United States, enter this

country free. Within the limits of the United States,

Louisiana in cam ugar ami the North-western States

in beel sugar produce 800,000, thus giving 1,600,000
tons of free sugar produced at home, so to speak.
About 300,000 tons are produced in the Philippines, and

under the law 350,000 tons of Philippine sugar may be

imported into the United States free of duty. It is now

proposed, as mentioned already, that 5n the first day of -May

L916, the duties on sugars in the United States imported
from other countries shall be entirely removed. The

assumption is made thai the removal of the duties will not

extinguish the sugar industry of Eawaii or of Porto Rico, as

the industry may survive in those tropical countries; but

within the United States proper the 800,000 tons thai are

now produced, valued at nearly 100 millions of dollars,

represent today the last production of sugar of any

importance within the limits of the United States, the

policj of the present administration thus leading to

the direct destruction of this great industry The

situation, therefore, may be summarized thusly: that

while the United States itself is 1 'V, endeavouring to 'care

for' the cotton crop by United States aid, and while the

Brazilian government, with ample experience in its

Spei
i '1 Way of aiding its COfFee industry, has now agreed

to repeat the efforts which wen 50 successful some

years ago in holding up the coffee market, we find the sugar

producers of the United States placed in peril, and with

a practical certainty of the extinction of their industry,
in order to conform to apolitical policy that is .seemingly
at variance with the policy of any nation that desires to

t itself against destructive competition with any of its

neighbours. Finally, the question is asked why sugat
be singled out for destruction, and cotton aided when it is

i pet il: and ti hat < when
in Decei rill consider the whole n

and i mcludi to ir i
!

well as to
'

.. i this pn
luction in the British

Indies is p

HOW TO AVOID ERRORS IN FIELD
TRIALS WITH SUGAR-CANE.

When th 1 i tslacds periments wen
l in L889 there was considerable discussion as to

ll method of
]

and implin in order to avoid

as far as possible the errors incidental to such work. It « is

d that for variety trials the single row method promised
man] advantages, and accordingly the canes were plan
rows running across the held, and each row was regarded as

a separate plot. In the case of iiianurial experiments, such

aii arrangement was see,, to be impracl icablc, sim e I he effects

of the fertilizers applied to one row would be felt by those

on either side. According!] in these the rectangular plot was

employed.
Concerning the number and size oi the plots that should

be employed in conducting manuri&l experiments, we have
to consider two principal factors: (a) soil irregularities, and

isonal variations. In the West Indies. Professor liar

rison, Director of Science and Agriculture. British Guiana,
has given this subject considerable attention. Small plots
I

i'i,
tn

i'n acre) are considered most, suitable, but these must
be duplicated several times, in order that the mean results

may be reliable. In a general way it may be stated that the

means of nine plots of small areas in any one year are reliable

for the study of the effects of manures. From this it should

not be inferred that single plot experiments are valueless. In

cases where the effect of the manure is pronounced, as in the

case of nitrate of soda on ratoon canes, single plots are quite
sufficient to indicate approximately the increase obtained.

The question of sampling is perhaps the most difficult

of all the matters concerning sugar cane experiments. It has

received very careful attention in India, and the following
conclusions arrived at bj Mr. II. I'., \nnett. B.Sc., in Bulletin

No. 49 of the Agricultural Research Institute, I'usa. will

afford a fitting ending to this article. The sugar-canes to

which the following conclusions have reference were grown in

duplicate plots 1

1 -acre m al'ea:—
'The results of the experiments confirm those of

Mr. Leather in that in -
impling a held of sugar cane the follow

ing method gives very accurate results. The sample should

consist of about 200 canes taken in groups of three from about

seventy places throughout the area. These seventy places
should be accurately measured out and the three canes nearest

to the measured points be taken, provided such canes arc

canes which would normally be taken by the cultivator foi

juice extraction.

'No increase in accuracy seems to be obtained by tai. .

half plot samples.
'In these experimi nts the "100 canes" samples seem to

have given as good results as any other method of sampling,
but samples consisting of only litu cine- are much less-

reliable.

'Data have been obtained bearing on the experimental
error which must be allowed for in field experiments with

cane in a series of plots. Tin- results naturally only

strictly apply to experiment- on the laterite soil of which
the Dacca Farm soil is a type. This soil shows much more
than the usual lack of uniformity.

1
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CO-OPERATION.

CO-OPERATIVE INSURANCE IN WEST
INDIAN AGRICULTURE.

In connexion with our re\ iew of the work of the Ant i

Onion Growers' Association which iippears on this page,

attention maj be called to a paper on another aspecl o1

operation, namely insurance, which was read reeentlj bj

]>r. Temp re the Antigua Agricultural and Commercial

Society.
After sketching in outline the growth and importance of

general c i-operative methods, not only in Europe but also in

the West Indies. I >r. Tempany proceeded to discuss the special

subject of insurance. The object to be attained is to provide

against losses in respect of anj particular risk by menus of

payment at an animal percentage rate ..n the value of the

article to lie insured, which slightly exceeds the average rate

of loss in this respect. An example of co operative insurance is

found in the case of the CO-operative cattle insurance societies

which have grown up very hugely throughout European
countries. In these it is customary for a number of societies

to group themselves together to form a reinsurance association,

which provides against any of the contributing societies losing

unduly heavily in any one yen-. The advantage of this form

of insurance in relation to stock is that members i bserve

and supervise the care given to insured animals, and the action

taken when anything occurs. They are also in i position to

estimate collectively the value of the animals, both upon
insurance and in case of loss. In Some countries cattle

insurance is State aided, and in some it is compulsory. In

others the State organizes the insurance by establishing insti-

tutions or federations formed of the local mutual societies,

which adopl the model articles approved by the institution

to which they are attached. A proportion of the premium
received by the local societies is paid to the central society.

which bears the same proportion of the indemnities.

Premiums have to be fixed in ai dance with the risks

involved and experience gained. In some countries the rate

of premium is fixed every five years, based on the results

obtained. Also, in certain instances, compensation is not paid

for animals lost from epidemic disease, and in others certain

diseases ate excluded. Seldom are very young or very old

.stock accepted.
In order to make certain that the owner will tend a sick

animal properly and not let it die so as to obtain the

insurance money, societies never pay the whole value, but

a proportion varying from 60 to 70 pet cent. It is usual to

fix a maximum value for which an animal may be insured;

the owner states the value and this valuation is checked by
the committee, whose valuation holds good. Valuations are

checked every six months and altered if necessary.

In mutual insurance societies, the officials give their

service gratuitously, but the secretary may receive a small

salary. Every member joins for a year, and after receiving
an indemnity he must continue his membership for three

years, [n all cases a reserve fund is accumulated out of the

balance left after paying indemnities. Societies are always
limited in liabilities and therefore not responsible beyond
their resources. If funds do not suffice a proportionate
reduction in the indemnities is made all round.

In the West Indian islands it would appear that there

is a very definite opening for the establishment of such cattle

insurance societies provided that equitable arrangement can

be entered into between the contracting planter-. Another

matter that appeals as a tit subject for CO-operative action is

the insurance of cane fields and estate buildings against the

risk of tire.

As a basis for discussion Dr. Tempany lias drifted a set

of mles which may perhaps be regarded, as suitable to

conditions. Subsequent efforts in connexion with this idea

oi co-operative insurance in Antigua will be awaited with

interest.

ANTIGUA ONION GROWERS' ASSOCI-
ATION: REPORT FOR 1914-15.

The Hoard of Management of the Antigua Union

Growers Association have just issued their report on the

results of last season's work. The results are very encour-

aging and should pave the way for extended effort in future

years. Indirectly the work of such an Association as the

one under consideration is valuable by reason of the imp. tUS

which it will give to West [ndian co-operative efforts In

general.

During the year under review a very important adv

was shown on previous ones. As the result of the ope.
of the previous season, a scheme was adopted whereby the

onion crops of members should 1.,- m irketed on a co-operative
basis through the Association, a first payment of lc. per lb.

being made on delivery followed by a distribution of the

surplus profit, pro rata, among members according to the

amounts delivered by them. In all twenty five estates unit.. I

to dispose of their produce in the manner indicated. The
total gross weight of onions purchased was 186,198 fib.; this

was graded, cured and packed and shipped by tic Association,
all necessary expenses including cost of crates being borne

by that body. As the result of the season's work, it has

been found possible to pay a bonus of 2*. 1,/. per 100 lb

..f onions delivered in addition to the first payment at

the rate of if. 2d. per 100 lb. made on delivery.

huring the season 191 .'i- 1 1, the total weight of oris

purchased was 42. V'.ut lb., so that the operations on the

present occasion are more than four times the size of those

in the preceding year.

To permit of the work being carried on on such an extend-

ed si de it was found necessary to provide for increased accom-

modation. This was.effected by a sanction from the Go\
ernment which allowed the Association to occupy the

remainder of the building formerly utilized by the Antigua
Cotton Factory. The Government furthermore assisted the

sell, me i
. providing an advance for the purpose of e.piipjng

the factory.
In relation to the first payment for onions at the

_: I rate of lc. per lb., it was found necessary ill

order to finance the Association, to obtain a further

advance from a firm of merchants locally, while the

unexpended portion of the advance made by the Govern-
ment to the Association on ac mt of equipment <uA

election was also expended in this way. The total sum
of money expended ill the redemption of these advances

with the necessary interest was £210 :;,<, ."„/. As regards

working expenses, the charge for crates and nails con-

stituted the heaviest item, the expenses in this connexion

amounting to £1 47 0«. ( '"/.

The total sum of money, after paying all expenses,
available to be distributed as a bonus among m.

amounted to £200 12»., which amount has been distributed

at the rati' of 2s.
Ifrf. per 100 ft), as stated above. In

accordance with the terms of the original memorandum 3

per cent, of the net proceeds has been [.laced to the credit

of the Association and used to form the nucleus of a reserve

fund for subsequent years. To the credit of the reserve

fund have also been placed the subscriptions of members and
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the proceeds of the sal plus mesh wire lefl over

is complel
[I reemei

i
,- .

estim ited.
'

nuin'i .
: 3,320. The following are the

, |i Trinidad, B irbados,

St. I .
i

- . Halifax, St. John. It was

the months of Februarj and March were by tar the

remunerative for sale in the New York market.

Whereas the New York market was found highly satisfactory,

the same is not said con n Canadian market, one

complaint being thai the Association was not forwarded the

ds of sale for a very long time. On the other hand, it

is pointed '"it that shipments to < 'anada were made at a later

those i" other points.

In regard to the island markets, the results were, on the

wle>le, satisfactory, but marketing the onions, especially in

the smaller West Indian islands, entails a great deal more

trouble and requires more forethought than does the larger

market of New York. The -\ stem of fortnightly cables

regarding the onion market in Trinidad and Barbados has

maintained and acknowledgement is due to the

Association's representatives in those two colonies for the

assist ince they have rendered.

Notwithstanding this, however, on more than one

occasion the Association was a loser by onions being shipped

to Barbados by producers outside the Association, and to

firms other than the Association's representatives. The

results were seen in the two lots of onions being marketed

one against the other to thedetriment of both the Association

and tl; shippers.

In relation to details of working, the entire season lasted

tor ten weeks, namely from February 15 to April "24. The

average number of hands employed including two overseers

was twentj eight, and the maximum thirty-nine. Each week

details of working were laid before and considered by the

Executive t iommittee.

The report concludes with a statement of appreciation

in regard to the part played by the Agricultural Department

during the year's work. The secretarial duties and the

supervision of financial arrangements were performed by

Dr. Tempany, Superintendent of Agriculture for the Leeward

Islands, while the actual work of the onion house was carried

out under the constant supervision and attention of Mr.

Jackson, Curator of the Botanic Station. The report
states

lh I M Tempany and Mr. Jackson maintained the

closest touch with the whole of the details of the work, and

4hat it is desired to place on record that without their assist

ance it would not have been possible to carry the season's work

through to a. successful .conclusion. Reference is made also

to the useful nature of the pamphlet entitled Onion Culti-

vation recently prepared by Mr. Jackson and published by

the Imperial Depat at of Agriculture for the West Indies.

At the end of the report a summary is given of the

advantages which accrue from participating in the work of

the Association: (1) planters are in the first place assured
1 9 n bout delay a price which

will permit of the produce being grown at a reasonable

margin of profit; (2) planters
I fr any anxiety

ponsibility in regard to marketing matters; (3) the

I packing and exporting establishment secures a much

higher level of quality for the produce exported: (4) the

nation facilitates the collection of information relative

irket prices, ami the standardization of the industry

! contracts and orders to 1 btained and filled to

much greater advantage than heretofore.

TOMATOES AND MANURE.
A note on acclimatizing the pica

givenirj ssue of this Journal. The follow-

ing taken iron,
1 1 Brsf ( Philippine

Agricultv/rist ai
'

1915), concerns man-

uring experiments .i'li this plant:
—

Nitrogen is required bj ito for the formation of
leaves and stems. I

:

, oi this elemi at mustl i' itt

r thai a sufficiently strong stem maj beformed to support
the large fruits, and that the foliage may develop to such an
extent a- to enable the plant to carry on its normal function*,

of lite without check. Too much nitrogen, however, is uot.

advisable, doe to its tendency to encourage excessive growth of
it the expense ol fruit.

Phosphorus is necessary maiiih for the production of

.and is also an important constituent of the cell proto-

plasm.

Potash is present in all parts of the plant. It has an

important role in plant assimilation, and is the principal

component of protoplasm. It is essential to the formal ion of

the acid. in the tomato fruits, and its existence in abundant-

quantity in the soil is essential to success in tomato culture.

Carabao dung [equivalenl to cattle manure] is the most

satisfactory of all fertilizers used, from many standpoints.
It near!) doubles the total yield of the tomatoes, increases

the yield in marketable fruits, and compares favourably with

the more expensive forms of commercial fertilizers in hasten-

ing the maturity of the fruits.

It has the propi ol holding moisture in the soil. This.

may be taken as one of the reasons for the success with
carabao dung in fertilizing the tomato, which is to some

ut a plant of the dry season.

There is no danger in overdosing the plants by its use;

pi fact, the greatet tin application, the better the result is

pkely to be.

Carabao dung is commonly allowed to go to waste in

this country and therefore can be had for practically nothing.

Many forms of commercial salts are unsatisfactory, and
even dangerous, for usi as fertilizers with the tomato plant.

The tomato being a planl for the dry season, overdosing the

plants will be disastrous: and it is" hard to determine in an

excessively dry season just what quantity will be safe. The

danger may be minimized by making use of a generous

supply of irrigation water: 1 ut a too abundant supply of

water is just as fatal to the tomato plant (see experiment on

irrigation). It will, therefore, be advisable to use commercial

salts sparingly as fertilizers. The deficiency of plant food in

the soil may in the ease of the tomato be supplied with

organic manures.

Liming is beneficial to th tomato; it increases the yield,

both total and marketable, being second only to carabao dung
in influencing the plants to yield a bigger crop. It also

compares quite favourably with other fertilizers in hastening
the maturity of the fruits. The only po ibl objection to

its use is that it appears I
i have a tendency to decrease the

size of the fruits. It- use should not be continuous on the

same ground.

The fertilizers that have ;1 tendency to hasten the

maturity of the fruits are: Chloride of potash, alone, or in

- ombination with nitrate of sod i dung, and lime.

Chloride o po in c bination with single superphos-

phate, increases the growth of the t ito plants more than
does any other fertilizer or combination of fertilizers.



32G THE AGRICULTURAL NEWS (i, tobeb 9, 1915.

DOWN THE ISLANDS.

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

write as follows, under dates September 4 and "20,

1915, respi eb with reference to the sales "I West

Indian Sea Island cotton:—
Since our last report a better demand has sprung up I u

I ii,
I i

-.
ii ton, and between 400 and 500

bales have been sold at firm prices. The sale- include Virgin
il 1.'«/., Nevis I5tf. to 15| i juilla I5d.,

Antigu St. Kitts I5rf. to I6rf., Montserrat I4£d to

I5d., ancl Barbados !5<2.to 16d
There is an unwillingness to pay more than 15rf., as

the enquiry for yarn made from the better cotton is still

v. n limi

Since our last report [September 1) an extensive

business lias been done in West Indian Sea Island cotton al

stead] prices. The sales include Nevis 14c?. to 11
.[</.,

Antigua lid. to li^d., Montserrat I4d. to I5tf., Anguilla
14tf.. Barbadoes 1 t.

1

.^.. St. Martin 1+rf., and some

inferior St. Kitts at lid.; also stains 7|rf.
to '],['!

The Report of Messrs. ll<nn W.Frost \- Co
on Sea Island cotton in the Southern Stales, for

I eek ending September 1 1, is as follows:

As there has been received so far only 1 bag of new

crop, and the- crop will not commence to be marketed until

the end of the month or early in < (ctober, there is nothing of

interest as yet to advise,

The stock on hand of 130 bales consists of Planters'

crops I .'•] from last season and held above the views

ot bin

COTTON EXPORTS FROM THE WEST
INDIES.

rhe following table gives the quantitj and estimated

value E Sea ] land cotton exported Er the West Indies

for the on irti i ended June 30, 1915:—
Colony. Quantity. Estimated value.

1,1-
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The trunk ol a Iai i lecimen ol Washingtonia jilifera wa

snapped in two, which shows the force oi the wind. A few

small trees were blow n over a: Same

Morne Bruce was upr d. of rain fell during

the day, which caused even mori d e in thi Botanic Garden

than the wind. The lower portion ol the ground near the

_ i in tl led and i- liki ly to remain so forseve

nil days. The water broke through the mulched cacao plol

for the second time and swept awaj i portion of the mulch

and the rich surface soil. This will have to be taken into

account when considering the results of next season's manurial

experiments. The loss oi crops on estates exposed to the

two gales is nol inconsiderable 5 ral planters estimate

the loss at from one-ninth to one-tenth jthe crop. Mr. Jones

states that he considers this estimate a safe one.

A Gazttti Extraordinary was published during September

containing an < Irder in ( touncil prohibiting the importation of

cattle ot other annuals from Grenada, consequent <>n the

contagious disease, known as anthi tx, having broken out in

thai island. A similar prohibition was made in February

with regard to the colony of British Guiana. Legislation is

being considered with t view to the protection of certain

birds, notably Ramier and Perdrix during the proper months

of the year. There appears to il need for protecting

these birds on account of the clearing of forest areas for new

plantations reducing the areas where tbej are unmolesti i

antigua. The annual report on theCentral Prison of the

Leeward Islands shows that the greatest number of offences

for which prisoners were committed during the year were

for stealing sugar-canes and other growing crops. Praedial

larceny in Antigua, as in other islands, has still to be

efficiently dealt with. A report on education in the Le

Islands makes an interesting reference to gardens in the

elementary schools. The inspector states thai in St. Kitts

and Nevis the gardens were worked throughout the year.

and lie is ,,f ^pinion that the teachers should receive the

grants which their work deserves. He has therefore asked

that the vote for agricultural instruction to primary schools

which lapsed on March 31 might be revoted in St. Kitts

Nevis. The amount has now been revoted and the grants

paid accordingly. It is hoped that school gardening will be

taken up more energetically in all the Presidencies than it is

at present.

Dr. Tempany writes to say that the Government Grai

is ni w in full swing again with a large .stock of com to keep
it busy lor a month -

nk\ i-. 'I'h.' recent storm i ioned so lam ige to

cotton in exposed situations, but Mr. W. I. Howell hopes

that a fair crop may be reaped. The sugarcane crop is

promising.
viia. in islands. In contrast to the wet and stormy

weather experienced in other parts of the Leeward Islands, this

Presidency encountered very dry and hot weather during the

past month. This greatly arrested all agricultural activities.

Progress still continues to be made in the matter of COCO nut

demonstration and preparation for a third plot is being

carried on. Attention was given at the time of writing to

the preparation of the plots selected,for the onion nurseries.

Mr. Gomes, acting Curator, reports that the cotton crop is

very backward on account of the dry weather and for the

same reason the lime crop is a \ei\ -mall one. On the whole,

the outlook of the Presidencj was far from satisfactory but

has no doubt improved with dill rent weather conditions

prevailing since the dispatch of tie- above report.

Jamaica. According to a note in a recent issue of the

Trinid:. I Win •- il ippears that the United Fruit Con

have experienced great losses as th« result of the storm on

August 26. It is expected that the Company's output next

,
: , will be reduced by 30 percent. The Companj lost

twelve lighters b ilea- damaged, and it is expected
that they will have a big bill to meel i thi result of damaged
inflicted in other directions. This agrees with a report

published in J'ht Tint's in regard to the effects of the

hurricane in general. This says in most placi 30to90

pel
..ni ..I the banana.- have been blown down, and it is

estimated that the export of banana- will be very small for

the next nine months. CoCO-nutS and CaCaO have only

suffered trifling d ig< According to an exchange.

a report from Jamaica states that English capitalists are

rating with Jamaica land-owners to revive tin

in lustryona large scale. The newspapers are enthusiastic on

the subject, and the possibility
of a keener demand in the

future for colonial cane sugar has do do litional

impetus to the movement.

ROSES SUITABLE FOR CULTIVATION IN

THE WEST INDIES.

Owing to the frequent enquiries made as to the best

varieties of roses suitable for general cultivation in St. Lucia,

the Agricultural Superintendent of that colony published the

following list in the Report on the Agricultural Department
f..r 1914-15:

Name.

Paul Xeyron
La France

Rhea Reid

Mde. Caroline Testout

Meteor
Sunrise

Sal rana

Sunset

Marechal Niel

Win. R. Smith

White Maman Cochel

Pink

Radiance

Marie Van Houtte

Madison
Mrs. Aaron Ward
K. A. Victoria

Clara Watson

Killarney
Etoile de Lyons

( latherine Mermet
Etoile de France

Helen Gould
II len Good

Lady Hillingdon
Antoine Rivoire

Robin II i

I 'apa (Ion tier

Colour.

Shell pink.
Clear „
I te.-p

( Irimson.

Bright pink.
Dark Crimson.

Yellowish red.

Apricot.
( iolden sunset.

Yellow.

Flesh pink.
White

Pink.

Rosy carmine.

Straw yellow.
Flesh pink.
Indian vellow.

White.
"

Salmon pink.
White or led.

Sulphur yellow.

Rosy pink.

Velvety .aim-..:.

Watermelon red.

Yellow to pink.
( iolden yellow.

Flesh on yellox ground.
Scarlet.

Rosj crimson.

The success ol ros< cultivation in the We.-t Indies

di
i

nds to a large extent up in tin- kinds of varii ties , hosi n.

Only Teas. Noisettes, and Bourbons should be selei ted
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this issue deals with the position
of the West Indies in relation to the potash famine.

A useful note on how to avoid errors in field trials

with sugar-cane will be found on page 322.

Considerable space is devoted in this issue on

pages 324 and '\2~>. to information concerning
co-operative movements in the Weal Indies.

Iiis.ct Notes comprise an article on tlje acrobat
which ini\ possible become a pesl of cacao in

nada Under Plan) Diseases will be found an
i portanl article on thi effects of exposun on lime

Concerning Agricultural Industries in Demerara.

The Mail edition of the Demerara Bail) Argosy
(September 18, 1915) contains several items of interesl

affecting the agricultural industries of that colony.

Amongsl these is the publicati i joinl report by
the Director and Assistant Directoi of Science and

Agriculture covering reports from the Imperial
Institute on the cottons produced bj experiments
carried out by the Department of S md Agricul-
ture in the cultivation of Sea Island cotton in the

lony. The numerous experiments made since 1902
with regard to the cultivation oi Si i Island cotton

having demonstrated that this variety could not be

successfully cultivated, efforts were directed towards

raising hybrids between the Sea Island and the native
Buck cotton, the object beingto combine the vigour
and perennial habit of the latter with the quality
ofthe lint of the former. This object has now been

attained, as is shown by the reporl from the Imperial
Institute whereinthe following passage occurs; i

satisfactory to observe thai the aim ol obtaining
a Hack x Sea [slandhybrid yielding a cotton oflong
staple has been achieved.' The brokers' valuation of
the lint from tin- different hybrid cottons varied from
I Yd. to 14(7. per lb. with the host Barbados Sou Island
at \-lld. per lb.

Another item of interest concerns the outlook for

the rice crop. The plantings this year are said to be so

extensive as to give promise of a record crop; but the
rice cultivation throughout the eni ire colony is

suffering
from the effects of drought. The period is regarded as

a critical one; for ai a ferine when the price of imported
foodstuffs is high and when so much depends upon an
abundant rice crop, it would be a misfortune if thi

were to be am seii. .us tailur.- of production consequent
on drought. At the time of writing (October 4) the
weather conditions, we hear, have not \ et improved.

The occurrence of a fungus disease attacking the
leaves and stems of Para rubber t rees is also mentioned.
This was first observed in 1913 in two ofthe larger
cult nations in the colony. It has now been recorded
from all three counties Demerara, Essequebo and

Berbice; but as far as is known, rubber growing on the
coastland is tree from it. The fungus organism
which causes thediseaseis said to be Pasmlora Beveue.

Spraying the plants thorough!) with Bordeaux mixture
twice at an interval of one month, the collection and
ilesiruetn.il of fallen leaves, and (in cases where
'flu hack occurs) the re val of the dead branches, are

the remedies recommended.

In connexion with the cam sugar industry of
i he colony it is stated in the same journal that
a new departure will be intioduced on January 1

next when Mr. .1. K. Bovell, head oi the Agricul-
tural Department of Barbados, will take up an

appointment as agricultural experl to Messrs. Curtis,

Campbell & Co. To this end Mr. Bovell, who, it is

said, will relinquish his appointment under the Govern-
ment of Barbados as at December -'II next, arrived in

the colon) early in September with the object ol

visiting the estates owned bj his prospective employers.
Messrs. < 'm i is. (

lampbell & < !o. an also expecting the
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arrival of a sugar chemist (Mi W. McMillan) who is

under engagenv Dl to work on their East Coasl esl

.Ali\ McMillan is said to have been previously engaged
in Cuba.

The Gardens of the Royal Horticultural

Society.

Situated at Wisley, in Surrey, are the Gardens of

tlic Royal Hortii Itura S much of « hose work
is familiar to English horticulturists. Changes however,
are in contemplation. Tin- principal function "I the

station in the past has been thai of a testing ground
tor new species and varieties of fruits and vegetables
with a view to their introduction into general cultiva-

tion, also as a training ground for men of the gardener
class. In ih'' pa-i a considerable amount of Held

entomology ami mycologj has also been carried out.

Arrangements have now been made (though their

execution has been interfered with by the war,) to

make the educational and research work wider and
more academic. It is intended to institute a degree
course in horticulture in co-operation with the Imperial

College of Science and University of London. During
ih. summer the students will engage themselves in

pratical gardening work, and in the study of physiology
and pathology iii the rield. During the winter, lectures

and demonstrations will lie given at South Kensington.
Wisley is equipped with a small entomological and
a small mycological laboratory, also experimental glass
bouses and orchards Inning reserves to lie entirely
devoted to pathological investigation. It is intended

to adapt the training to meet as far as possible the

needs ofthe colonies, and it is understood that both the

Director (Professor Keeble, F.R.S i and the consulting

entomologisl (Professor Maxwell-Lefroy) are desirous

of giving special consideration to West Indian facilities

lor tropical agricultural education.

It inn) be mentioned that the Wisley gardens
are verj ornamental as well as useful, the Heck garden

being one ofthemost notable of its kind. In many
respects Wislej should be a better training ground
for the tropics than the Agricultural Colleges

though it is doubtful whether, from a purely educa-

tional standpoint, the curriculum of a horticultural

coursi is as good as the broader principled and more

complex agricultural one.

Agricultural Banks for Trinidad.

Since L889, or even earlier, there has been

throughout the West Indies considerable agitation to

obtain agricultural credit, banks. In Trinidad the

movement has been particularly vigorous and. if may
be added, ineffective, until quite recentlj Many years

ago a People's Hank was established, but this failed.

nor would it ever have reached the foundationer all

rural •

perative concerns even if it had existed

namely, the treeing of the peasant from the money

lender. A useful account of the h

movement for cred inks in the Wesl Indies will be-

found in the II liullrti „
,
Vol. XIV. No. I.

ile hi ading oi l Wesl Endii - and ( !o opi
I 'i > dlt.

It would appear thai at last the go\
of

Trinidad has decidi ike the matter up defii

We learn that a draff bill 1m- been drawn up,

apparently on the lim - ol the St. Vincenl Agricultural
f Iri dit Act. which w ill be found re] ed in the

m above. This has, however, been some-
what amended sine The main object is to assist

and control the formation oi Societies along Raiffeisen

lines, as in St. Vincent. It is understood that the

Director of Agriculture will be
Registrai undei tie

Ordinance, and thai in maj If he think tit appoint

Inspectors. The Government has reserved the right
to refuse without explanation a lie, -use to any proposed
society, and it also reserves the right to cancel the

registration of any bank for reasons which may appeal
good and sufficient. Apparently if is intended to

govern the system with a firm hand, and we believe
that this will be the only satisfactory way of carrying
the scheme in Trinidad to a successful conclusion.

Imperial Bureau of Entomology.
Mr. Austen Chamberlain, the newly appoint

Chairman of the Managing Committee of the abc

institution, has presented a very satisfactory and

encouraging report on the Bureau's work for 1914.
He is able to record the emphatic opinion of the

Committee"~"Unat, for the two years during which it

has been established, the Bureau has more than

justified its existence. The most gratifying recogni-
tion of its work is perhaps the unsolicited testimony
that has been extended from abroad. Thus Professor

Kulagin, the distinguished Director of the Moscow-

Agricultural Institute, writing to the Director of the
Bureau (Mr. < •. A. K. Marshall) on the subject of the
Review of Applieil Entomologn (one of the Bureau's

publications) said: i am prepared to serve you as far

a- I possibly can. Your journal is necessary for all

entomologists, and it is the duty of all of us to help
you.' And Mr. E. Porter Felt, the State .Entomologist
for New York, recently wrote: I wish to voice m\

personal appreciation of the Review published, and to

express the hope thai it will be continued along
substantially the same lines, since with the passage
of years it is going to he an exceedingly convenient
medium for keeping track of work in all branches ,,)

entomology.'
The Bureau is a l work in all parts of the Empire,

and has very fine collections of economic insects in its

possession. By means of these, determinations can be
made for entomologists Ul the colonies and elsewhere,
ami track kept of the distribution of [tests and their

parasites. The Imperial Bureau of Entomolgy has on
inan\ occasions rendered valuable assistance to th<

Imperial Department of Agriculture in the West
Indies.
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INSECT NOTES.

THE ACROBAT ANT.
Amongsl the matters receiving consideration on the pari

of the Entomologist of the Imperial Depar! nl of Agricul-

ture during his recent visit to Grenada was the small ant

known as the Acrobat ant (Cremattogaster sp.\ which it

is suggested may possiblj become troublesome in cai 10

fields in that colony. This insect, or perhaps a closely

related species "I the same genus, was described in the Agri-

cultural Newf, Vol. XIII, p. 298, for Si r 12, 1914.

The acrobat ant i- a small black or very dark-brown ant

which lives "ii trees and other places, and is characterized by

the habit as it were of turning up its abdomen over its

This insect was found to be abundant in different parts
nl the island, and. from what could be learnt, during a recei

visit to Grenada by the Entomologist of this Department,
the opinion was formed that it is well known to planters and

that it occurs all over the island.

It was noticed that the insect often occurs in great

abundance on a small, well delincd area, and that at

a distance of a few yards there are.none to he found Not

many places were seen in Grenada where the acrobat ant

was actually doing much harm, but from what was discovered

in other ways, and from what is known of the Barbados

acrobat ant, the insect is to be regarded as possessing bti

possibilities of becoming a cacao pest in the future. It

would seem likely that the acrobat ant may become the most

serious pest in Grenada. Some of the features in the

economy of this insect which make this outcome seem

possible are the following:
—

i."i WION OF THE NESTS. The nests of this species are

formed in crevices of the bark or wood of living

trees, in or upon dead trees, in fences and outbuildings.
Broken or splintered wood resulting from bad pruning,
loose bark from the same cause, a leaf adhering to the

surface of the bark— all these give nesting opportunities
to the acrobat ant, while the central pith in a cut branch or

the burrows or tunnels of boring insects are specially
attractive to them for the purpose.

sizr: OF THE NEST OR colony. The acrobat ant lives

in very small colonies. Often the nest is no more than the

collection of a tew workers, eggs, larvae, pupae, and of course

one or more egg laying females located under a leaf or portion
of bark. The destruction of nests or colonies when they air

90 Small, SO numerous, and SO well protected, would p
enormous difficulties in attempting measures < f control.

method of i K i : i
>

i n < . . This species of ant damages
directly. The ants get into cuts made by pruning, and into

wounds made by boring insects, especially when the bast ;nnl

cambium are exposed, and they seem to feed there in such

a manner as to prevent these cuts and wounds from healing
over.

iSSOCIATlon nun other iNsKiis. In nearly every
instance where the acrobat ant was noticed On cacao in

Grenada, it was associated with the mealybug {Pieudo

dtri), and inmost cases where the mealy-bug was seen the

acrobat ant was also present
The only remedial measures which seem practical at

present have lo do with better pruning and care of the oacao

trees with a view of eliminating breeding places of the ant as

far as possible, and of preventing the dama ;e resulting From
the feeding of the ants on cambium and bast tissues.

The cara,o tree would seem to lee protected from this ant

by nature, since its hard, smooth bark offers very little i

tunity for its neMs. Trees with a rough scajj bark, like

mahogany for instance, are very suitable lor this purpose.

In this connexion it in
13 be stated that while on certain

estates evidences of excellent pruning methods and g I care

of trees were Been, other cacao trees wen- observed which were

much neglected in this respect: dead stubs, cavitiesof all sizes

resulting from borer attacks which had been neglected or

badly treated, or from the lotting out of cut stubs or broken
bran, lies, being much in evidence. This condition is favourable

to the an f. and all well-directed effort toward better care ot the

trees will have an effect in reducing the numbers of this insect.

It was judged from what was seen that the cacao

planters require some dressing for wounds made in pruning,
more efficient than anything they have at present. The
Sects o good pruning are lost to some extent because the

dressing used does not protect the wood until it heals over,

and the wood rots out: cavities are thus produced which tend

to shorten the life of the tree. At the present time, lead

paint, coal tar, and rosin oil, to which tar is added to urn-

colour, aie the' wound dressings used on cacao toes. It is

suggested that trials might be made with Solignutn carboli-

neuui and similar wound preservativi -.

HAH.

NOTES FROM CROWN COLONY REPORTS.
The Annual Reports on the Crown Colonies for 1913-1 I

have just been received. Most of the information contained

therein dealing with West Indian agriculture has already

appeared in past numbers of this Journal. Most of the fol-

lowing matters, however, have so far not received attention.

In the report on British Guiana it is stated that there is

room for considerable development in regard to fisheries in

everal directions, especially in sea fishing, curing with the

aid of ice and smoking. Salt cod, herrings, and mackerel are

imported in quantity but no colony fishes are cured. During
MM.". 1 1. Ssl glue or isinglass from the gilbaker was export-
ed to the amount of 15,197 lb. value £1,286 \:u. |7.

In connexion with the export of agricultural produce from

British Honduras, the report on that colony states that all

the bananas exported went to the United States, the rum to

the Republic of Honduras, the sugar to Mexico, and the

tortoise shell to the United Kingdom. It may be noted that

938 barrels of grape, fruit and 8 barrels of oranges were

exported to the United States. They were not in isider-

able shipments of sponges and tortoise sholl, the amount

being in 1912, 10,488 It', and 3,627 lb., respectively. There
was a large decrease iii the export of sponges in 1913 but an
increase in the turtle shipments.

Interesting li_
givi n in the Trinidad and Tobago

report concerning the export of mineral oil. In 191 1 the value

of the exports was £32,839, which rose to £75^20 in 1913.

A considerable quantity was consumed locally, either as fuel

in 'he sugar factories or, alter having been refined, a- petrol
and kerosene. A section of interest in the Report is thai

devoted to the subject of Crown land. It is stated that

the price of Crown land is i"-' It's, per acre, including
the cost of SUrvej and other charges, and it is sold to

the applicant without competition. The work of reafforest-

ing the Crown reserves ( tinuc to be actively carried

on, and the operations of the department are growing
so extensively that it has been Found necessarj to make

provision for the appointment ol an assistant forest Officei

An interesting feature of the statistics in the Grenada

report is the information showing the distribution of e

The United Kingdom and British Coionies took 62 and -

per cent., respectively. To the. United Slates 24 p
the exports was sent. At the i lusion of the report the

Colonial Secretary adds the following note of warning:
Grenada depends for its prosperity, almost for its existence
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1 1 present, upon cacao and spices, md the highly reinnn<

prices
obtained for these staples havi resulted in the i

of other industries, Were the pri cao to i below

remunerative production, the Colony would be in son

and the necessity for adopting cy 61 broadening its

productive capacity by the encouragemenl i or products,

such as ground provisions, foi supph ing local demands, which

now depend on imported foodstuffs, more particularly on the

land settlements, is urgent and imperative.'
[n connexion with the cotton industry in St. Vincent,

ii is stated in the Report on thai colony that about 15 tons

i| cotton seed oi the 1913-14 crop were crushed by the

disintegrator at the Government Ginnery for manurial pur-

The price oi lint during the year was for some
: bales as high as tO'A per lb, The average sale price

was, however, lid. to 20d. for Sea Island cotton; Marie

( lalante sold from Gtd. to 10'/.

The export oi whale oil was £340 iri 1912-13 and £-'517

during the year under review. Thi<, as was remarked in

last year's report, is a dying indus ov tb reduc-

tion in the number of whales visiting these waters.

Numerous species ol sponges are to be found in the Grena

• lines, some of which are said to be oi commercial value, but

unfortunately it has nol yet been found feasible to tnvesti

gate the possibility of the establishment of u sponging

industry.
The turtle industry showed an export value of £380,

as against £S5 in 1912-13, £302 ii L9J1-12, and £176 in

1910 11.

The exports from the island of St. Lucia have in the

shown a gradual increase, culminating in

£274,460 for L913-14. It may 1"' noted that while the

exports of island produce have thus increased, the percentage
ind cacao exports has gradually fallen from 93*3 to

87T, indicating an extension in agrii Iture in other directions

than those of the two principal products. This increase is

seen principally in the case of limes, the exports of which

have steadily increased during the past ten years.

A large proportion of the space in the Leeward Islands

Report is devoted to an account of agricultural pro

taken from the various department reports issued by this

Department, thereby indicating the value which is attached

to the information which they contain.

In Jamaica it is noted in connexion with the work of

the Government Laboratory, that the public milk supply still

remains unsatisfactory in that island, 29 per cent, of the

samples tested having been found to be diluted with water.

Ajs regards education, the average school attendance has

increased by 122 percent . while the population has increased

.")5 per cent. Literary education has improved greatly

in quality and wider scope has been given to teaching in the

elementary schools, embracing preparation for industrial

pursuits.

According to the Report on the Cayman Islands,

general prosperity depends to a veiy large extent in thi i

of Grand Cayman on the pri ned from the sale of

Contracts which hitherto have been entered into for

one year with foreigi ive be£,n superseded during the

last year by contracts in the majority of cases of five years'

ion to take effect from the Lsl of January next, The
i i

by a repi atal i> e of a company
that contemplates establishing a turtle ory in

Grand Cayman,
In the Lesser Isla I co nuts form the staple indus

try, but, unforl in spite of the most strenuous

ires, the dreaded bud r i i still continues to

make headway, a circumstance that gives rise to grave

anxiety for the future of these islands.

AGRICULTURE IN

MALAY
THE FEDERATED
STATES.

It appears from tl: ., Administration Report for

1914 that the approxin under different kinds of

cultivation in that Stati last year were as follows:—

Rubber
1 nuts
i offee

Padi

Various

Rubber

245,503

35,092

9,953

9,448

22,000

shows a substantial increase over the previous
year's figures, but there i- a decrease under the head of coco-

nuts. The latter is inexplicable, as the cultivation of coco-
nuts is steadily extending. The area under padi has increas-
ed by nearly 3,000 acres, and the development of this form
of cultivation is most satisfactory.

As regards Negri Sembilang, the State Administration

Report for 1914 gives the following figure as showing
approximately the areas devoted to the principal products
cultivated in that State last year:

—
Ac i

117, don

28,000

20,000

1,500

1,3'

L2,(

other products.

Rubber
Padi
( loci -nuts
• rambier —
Tapioca
Fruit tn es

About 3,300 acn - are under \ i

(Journal of the Royal Society of At ts.

MANJACK DEPOSITS IN THE BRITISH
WEST INDIES.

There are in the island'of Trinidad large deposits of

manjack, especially in San Fernando section, where are situated
the Vistabella and the Marabella properties. During the past
decade approximately 18,000 tons were exported in a crude

state.

[n outward form and general appearance manjack is not
unlike fine coal, and is essentially a bituminous substance.

It is an oil residuum occurring in lenticular seams between
walls of peculiar clay, which appear to have absorbed the oil

under very heavy pressure. It is jet black in colour and
resinous in its nature, and has long been known tor its

insulating properties in the manufacture of electric coils,

dynamos and generators.
From a recent report by the United States Consul in

Trinidad, it appears that the Vistabella manjack properties
are worked under a long lease by an American , tmpany,
which, besides exploiting and exporting manjack in its

natural state, has undertaken the manufacture of certain

well-defined compounds. One of these is a high grade black

manjack paint for use on smoke-tacks and on boilers, both
inside and out; another is a preparation suitable for greasing

pipe threads, dressing wire rope, etc.

Barbados manjack is of two varieties th ddal

and the columnar. The first is the more valuable, and
a newly-fractured specimen cannot be distinguished from

jet,

so far as outward ap is concerned. At the present
time the exportation are mainly to the United States, where
Barbados manjack is used in the manufacture of high-grade

insulating black varnish. (Journal ot the Royal Society of
Arts.)
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The death is recorded in Nature, of -Mr. M. Manson
Bailey, of Brisbane, at the age of eighty-eighl years.
Mr. Bailey, who died on Ji 25, was Colonial Botanist for

•Queensland from 1881 until within a short time of his death.

According to the Louisiana Planter for August 28,

1915, the tremendous development of the cane-sugar industry
in Cuba during the past year is almost beyond conception,
and is without parallel in the sugar industry of the world.

The reports from the present Java sugar crop, says
the same journal, are very had: not only is the tonnage
of caue per acre uncommonly low in most districts, but
the sugar content is likewise ansatisfactory. This is

already the tilth year in succession of had results, which
in every case has been attributed to dry weather in the
months of Nbvembei and December.

Although spraying or dipping is the best means of

eradicating ticks, the Planter's Chronicle for July 17. 191"),

says that a useful remedy consists in anointing the infested

parts of the animal's body with cod liver oil. Flies,

especially, are killed immediately by contact with the oil. It is

added that no caustic effect to the skin of the animal is

produced by this oil as in the case of other fish oils.

The Proceedings of th Institute of Chemittry of Great
Britain and Ireland, Part •". of 1915, contains interesting

correspondence concerning the chemical aid given to certain

industries since the outbreak of war. In the case of

making it is evident that the Institute has done a greal deal

iu order to enable English linns to produce articles that were

previousl} obtainable onlj from German) or Austria.

According to the Mindanao Seraid, a corporation has
1 n organized with a capital of soo.OOO pesos, all private
i

i
dt o I. i nstruct a railroad on the island of Negros. The

railroad will tr ersi the sugar district. Surveyors are

ilreadj at work on the right i An account of the

industry in this port ion of the Philippines appeared in

the Wett Indian Bui it tin, Vol. X.

In connexion with the articl i the cultivation of

sesame which appeared in this journal some months ago, the

following figures from Modern Cuba lor August, concerning
the yield of p,

. pom 100 kilogrammes of seed maybe
interest. The figun a follow, . superfine oil." 30

line oil, lii kgs.; imon oil, 10 kgs.; cakes, 18 legs.;
u hen obtained bj i to- cold process, sesame oil

tibstituted for olive
iil for hoi,,.

It is stated in the .'.'
I I Entomology, Vol.

is 11. part VII, that Dr. .1. I !. MacPherson, thi

N| ml erra . says that, though it has often
bei d reported tha isted in the island i

might act as malaria can of A I V'lia)

argyrotars-i
•

:• ,,!,,,,. and that it

interest te that fever, possibly of malaria origin, was
said a' one tune to I,.

\ery common in this region.

The editorial in Tropical Life for September 1, deals
with the subji Ct ii

liraging the expansion of agricultural
industries.

, i and helpful means would be for
the higher educational institution of all nations, instead of

exchanging i curtesies through their team- ol athletes, to send
select bodies of their best students under competent leader-

ship for the purpose of studying specifically set problems.

Agriculture in the real sense of the word may be des-
cribed as non-existent in the islands ol Grand Turk, Salt (.'ay,
and South Caicos. At Middle and North Caicos and at
Blue Hill, however, the outlook for agriculture is of a more
hopeful character, and provided the people, who at present
possess iii knowledge whatsoever of the subject, can be
instructed and induced to take up the cultivation of cotton,
there seems to be no reason wh\ the condition of land owners
in these islands should not be materially improved (Colonial
Reports—A nnual, No 844.)

Natun for August 26, 1915, reproduces an account of
a new method of standardizing normal and decinormal
solutions of acid used in analysis. Use is made of potassium
hydrogen phthalate which is easily prepared in a pure state

by dissolving phthalate anhydride in potassium hydroxide
and recrystallizing tin- product. The salt, when dried at
110 is anhydrous, ('.11,0, UK, ami behaves like a mono-
basic acid, the end-point in the titration being remarkably
sharp. We think that this method may be found useful in

West Indian laboratories.

The report on Land Settlements in St. Vincent (Colonial

Reports, Miscellaneous No. 90) hasjust come to hand and
contains an account of progress from January 1911 to March
1914. In regard to St. Vincent itself special mention is

mad.- of therecent acquisition of Belair estate. An independ-
ent report appears oh the Land Settlement Scheme of
Union Island iii the Grenadines. The Superintendent of
Crown Lands concludes by saying that there can be no doubt,
that the Land Settlement Scheme has continued, since
Mr. Tatham's report, to improve theconditi f the labouring
class in .st. Vincent. Equal!) satisfactory results have been
obtained in the ( rrenadines.

A new nitrite forming organism is described by Mr. X. V.

Joshi, I'.. A., in the Memoirs of thi Department <>/ Agriculture
in India, Bacteriological Series. Vol. 1, No. '! The organism
described is a new one, differing morphol 'gically from others
hitherto known. Its thermal death point lies between 70 C.
and SIM '.; th.' optimum temperature for ilsactn i een
25°C. and 35°C. The most effective base for nitrite formation
is calcium carbonate. An increased proportion of carbon
dioxide in the atmosphere (50 parts pei LOO) acts asa stim-
ulus to the activity of this organism: further increase of
carbon dioxidi ect. In solutions containing
phosphates, ammonium chloride, si I nd carbonate,

I urea, all scrw .,

itrogeu foi nitrite
formation. Iu th ie ol phosphates, ammonium
carbonate is tl dy substance which i- easily changed into
nitrite.
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A YEARS WORK IN PORTO RICO.

Porto Rico, with an area of 3,600 sq. miles, bas a popula-

tion of over one million. The population is g, as is like-

wise the agricultural i

luction. Porto Rico is an old-settled

country, permanent settlements having been made before they

took place in the mainland of North America. It is not strange

therefore that the natural n oun of the country have been

thoroughly exploited. The forests have been consumed,

and the fertility of the soil, the greatest natural resource of

* country, lias been very largely depleted by unscientific

agriculture. The n irk, therefore, of the Porto llico Experi

ment Station, an account of which, for 1914, is now before

us, is necessarily of great importance to the country, and its

policy is a progressive and constructive one

The first part of this interesting report provides

a summary of the investigation wdrl; that lias been carried

oul by different members of the st iff. Much attention has

been given to matters oi re-afforestation as well as to the

improvement of live stock, the provision of rural.credit, and to

the introduction into cultivation of fodder and cover crops.

These latter together « iili citrus and i "••. staple productions,

will be considered in greater detail lati t on.

The chemical work performed has had relation to several

problems of interest. One which deserves special attention

concerns chlorosis of sugar cane. This condition of the cane

plant is seen in the loss of green colour of the leaves and is

due to iron starvation. It appears that the application of

sulphate of iron to the soil has little effect upon the plant,

though where very heavy applications of this substance is

given along with pen manure, notable increases have in some

cases been noted. In the case of rice and pine-apples,

carbonate of lime in the soil seems to be responsible for

inducing chlorosis on account of its depressing the assimilation

of iron, [t should be noted that sulphate of iron applied to

the leaves as a spray has been found to restore the green

colour and to induce a normal growth; but applied to the soil

it is without effect.

Turning to the report of the horticulturist we find refer

ence to matters of great practical interest. In regard to coco-

nuts attention has been given to the yield of individual trees.

In some of the experimental plots thrifty looking palms bearing

but five or ten nuts a year are found growing next to other

trees yielding 100 or I 10 a year. The importance of seed

nut selection by those contemplating a new grove is plainly

shown. This matter should receive the same appreciation in

the British islands of the West Indies. Some interesting

results have been obtained during the year by growing cover

.crops beneath the trees. It has been found that Stizo'obium

sp. (velvet beansX make good growth and crowd out all

native weeds and grass; tiny have a longer growing season

and produce a heavier crop oi vegetation than the < lanavalias,

and are therefore preferable in coco-nut plantations.

Amongst the remaining experiments with cover crops the one

in which leguminou ere grown to

shade trees on pine-apples in somewhat novel. A- in the

previous year both Jack Weans and peas were found

injurious to the two variel tes of pine apples under o

Similarly growing pine-apples under Pith
resulted in failu I I he pine-apples.

The report of theas istan I horticulturist deals principally
with coffee. It is stated that of all the foreign c

duced, the 'Colonaris' coffee is the most promising of those

that have been tested on mj largi
i

tie, and which havi

into bearing up to the present ti This variety
a- ,i sport from the ordinary Arabian type, and wa-

in -I iva less than thin -

go. I

'

cup flavour in

excellent. At four years from setting, tin tensive

planting averaged aboul I lb. per
i

ree, and b "I the more

favourablj located trees only been considered, the rate I I

easily have been double this. The tree is more vigorous
and grows taller than the typical Porto linen coffee, and it

may be necessary to resor! to topping to facilitate picking.
The bean is a trifle smaller than the Porto Rician, which is

a slight market disadvantage. The coffee-fertilizer i

it is said, are continuing to show interesting results. In

one experiment with more than 100 trees, the yield of the

plot which had received complete chemical fertilizer and
stable manure was more than 36 per cent, greater than that

of the control. Verj interesting and valuable data are being
accumulated, but as yel the experiments d I show that

fertilizer can be applied with a financial gain. It seems quite

probable that coffee should be included among the acid-

tolerating plants, as benefits fi i lime alone applied to the

acid soils at the Porto Rican Station have been doubtful.

Some of the handsomest coffee trees In the Station plantings
are in soil which is so acid as to require 1 O.V_'7 gramms of

sodium hydroxide for tic neutralization of 1 kilogi i

soil.

Turning to considerations on other crofts, it may l»e

mentioned in regard to cacao that action is being taken to

secure exact data regarding yields. The return from an

eleven-year old cacao planting has shown an increase of

nearly one-third over that of the preceding ••• u Th
productive tree yielded the equivalent of about I ft), of dried

beans worth 1 lc. per ft>,

Success has attended the raising of vanilla at the

experiment station. It is interesting to note that a -

known as 'Pompon' fr Vera Cruz, Mexico, which has for

four seasons shown itself sterile to all pollen from the same

plant was this season fertilized by pollen from the

V. plnni/ii/iii. It is remarked that some of tin vanilla

species produce very handsome flowers, which aside from all

economic reasons, ate well worth cultivating as ornamentals.

line of the handsomest ol these i> the very thrifty Panama
vanilla with large yellow blossoms.

Reference is made t> economic plant-, imported from

Venezuela, which included a black Wean which in that

country is a common staple, and which is very vigorous and

prolific.
A very delicious table corn called 'Cariaco' was also

obtained, and this together with the bean arc being p
to furnish seed for distribution.

The publication concludes with two technical reports,
one by the Pathologist on plant diseases, and the second l.\

the Entomologist on plant pests. These will receive

tion in tic sections of thi- Journal devoted to th<

question.
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PLANT DISEASES.

THE EFFECTS OF EXPOSURE ON
LIME TREES.

The question of the influence dt wind on lime trees has

1m i reci ntlj
'ed con id i ion 03 a repoi I

of the M 'it-
1

Imperial Departmenl on conditions

in Montserral From various considerations it is suggested

thai ;m increase of \ igour \v< is a resull

would enable the trees to resist the

,| pool grubs, scale insects, and certain weaklj parasitic

n fungi which at present give trouble in that

island.

As a contribution to the dis' ' immissioner oi

Agriculture invited an expression of views on this subject

from the principal agricultural officers in Dominica and

Lucia, these being the islands in which lime cultivation

has received most attention. The communications received

are given below, and it will be seen that the res peri

ence in the two islands are in verj close accord.

Mr. Joseph Jones, Curator of the Dominica Botanic

( u-dens, writes: '! Senerally it may be stated that 95 per cent.

of the lime cultivation in Dominica lies snugly in sheltered

iys or under the protection oi windbreaks. Mistakes may
be made by planters, particularly young men from England
who are engaged in learning planting: but when it is

perceived that thi subjeqjl to persistent winds, and

that windbelts cannot be established, or if established, would

in. 1 adequately protect the lime trees, as in the ease of rising

Hid, then attempts to establish linn fields under si

conditions are al loned.

'I have in my mind's eye a picture of a large field of

limes "ii a Windward estate. The lower part of the field is

protected by windbelts, the results in crop beinggood. The

upper part of the field is exposed to the trade wind. Here

the trees are stunted, with the usual dead tops, and the

crop obtained due.- not pay the cost "I weeding the Held.

'Lime trees can and do stand a considerable amount ol

wind provided their are periods of comparative calm between

when young growth can be made and hardened. It

is the persistent deadly trade wind which blows for

months on end that is to be feared. This stunts the plants
from tin start and portions of the small branches dry

up, but the tires do not die. They strugg] , and

with alleviating conditions, such as windbreaks, may ulti-

mate ed, but do no1 beconie first rate cultivations.

I do not 11 v lime trees, young or old, being actually

killed by the effect of the wind. Possibly this is due in

1 guava and other bush springing up quickly in

doned fields and affording some protection.

'There have been cases in which young planters,

oi the effect of the wind on lime cultivation, have

iidered windbreaks unnecessary and caused them to be cut

down. In each case the results have been .disastrous. The

only means of again improving the<cultivation and making it

profitable is bj the long |

iss of establishing new

windbelts.

•In I linica experienced plantersand all the peasants
l.i w that the chief enemy to cultivation is persistent wind.

This knowledge has beco ingrai
I owing to long

. ion with cacao cultivation. The importance of

thoroughly understanding tin effect of wind on cultivation

rated as follows: Suppose that two island

with similar climatic conditions and I

phical features were about to embark on lime cultivation.

Suppose that in one island I n tin- -tapir ci

in the other, cacao. Thei doubt in mj mind that the

cacao pi. niter- wamld build up tut lime industry
while the cane planters were blunderii

,

because cne

community (cacao growers) had been compelled to study the

effect of the wind on cultivation and would act on the

knowledge gained, and the other 1. rowers) had no

pan . d to trouble abot I it. and consequently would
little "i no thought in the initial stage to this important

fact ir in lime gi
• • ing

'Although lime trees can stand much more wind than

cacao, there is no dourjl that this cultivation must receive

lerable measure of protection if good results are to be

obtained.
1

Mr. Archibald Brooks, Agricultural Superintendent
St. Lucia, writes: 'If the plants are sel outina field exposed to

strong winds the plants do not make good growth in the early

stage-. They form smaller leaves, often only halfthe size

ol those previously formed in the nurserj beds. The si ts

are stunted and often possess more spines than leaves. Tin-

plant seldom it ever dies from the wind, but lingers until

killed by pests or di

'Sometimes young limes are planted in such situations

that they an ly exposed to strong winds at certain seasons

of the year (about March and April); in such instances the

plants make good growth during the rainy season, and are

partly -tripped of theif leaves during the months mentioned.

This sometimes accounts" for lime plants being found in

a lingering slate when eight 01' ten years old.

'Again limes are often planted where thej have sufficient

protection dining the first few years, but later their tops
extend beyond this protection and at once become stunted.

'I doubt very much if there is any authentic case on

rei ord where any lime tree has been directly killed by wind.

•Wind is undoubtedly one of the greatest evils with

which we have to deal in lime cultivation, and I believe it

will be found that the condition of much of the diseased and

unprofitable lii cultivation now existing is indirectly caused

by insufficient protection.

'Limes should be protected from wind in exactly the

same way as cacao, not with the object of maintaining
a heavj humid atmosphere such as cacao re< pi ires, but one

sufficiently humid to prevenl the young -hoot- and leaves

from becoming wind-hardened.

'Whether the lime tree is originally planted in ail

exposed position or whether it extends until it becomes

exposed does not affect the case. From the time of its

exposure to wind its progress is stopped audit becomes

unprofitable and unhealty until the conditions are improved.'
The actual physiological effects which wind, or. it would

lie better to say, exposure produces in the plant organ- have as

yet received little attention. Reduction in size and increase in

thickness of the leaves is well known to occur in many pla

as a reaction to condition- which tend to induce increased

transpiration, or where the SUpplj of water is for any reason

inadequate. The effect of this reduction on the economy of

the plant has not. -., far a- the writer i- aware, been closely

investigated, but it land- in familiar association with reduced

or even stunted growth. No doubt it is some degree of this

condition which Mr. Brooks refers to as 'wind hardened'. It

is evident that for economic efficiency thi lime tree requ
to he grown under i trcumstances in which it is free to develop
the softer and more generous type oi foliage. The fai

controlling this ability i- atmospheric humidity, which in

exposed situations is liable to bi dispersed by the freely

moving air. Hence the need for wind breaks.

Tin- writer has little doubt that another factor is of

iderable importance, nol jo i tch in the typical districts
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of I k>m >ut on lands such as those

of Mon i n here the re i

ipen and the dry
oj moisture fr >m the

upper layers of the soil. The lime is normally a

tree When grown in distri, lia le to seasonal drought the

i

i
; ivel, but

tions li 1th ots d iveloped in the

wet season are killed oul i I ry months, sometimes to

a serious extent. < toe i

' the results ol exposure is a marked
increase in this effect. It is perm is nquire whether in

some casi 8 the highl icial results obtained from heavy

applications ;etable mulch have not been largely due

to it> action as a soil covering rather than to the manurial

effects more ommonl} attributed t - . it in this connexion.

The quicknes of the results o m observed cases

this view. On the other band, the presence
of large quantities of growing herbaceous vegetation aboul

the trees increases the rate of loss, and it would seem desir-

able to reduce its transpiring surface as much as possible

by cutting it just before the advent of the dry season.

W.N.

WEST INDIAN PRODUCTS.

AGRICULTURAL PROGRESS IN FIJI.

Though much larger than the West Indies, the

islands of Fiji possess with us many features in common,
and the following note from a recent Colonial Report
as to the progress of planting in 1 '.*] 4 may be ofinterest.

Tha "figures given do not include native cultivation,
and so far as Europeans are concerned can only be

taken as estimates, owing to the disinclination of -

of the planters to furnish particulars of their cultivation.

The number of acres under cane in 1914 was 62,851,
as against 18,208 in 1913, and the nurhber of tons ol cane

produced was 874,164 in 1914, as against 736,992 in L913.

Notwithstanding these increases the export of sugar
ised from 94,710 tons in 1913 to 92,112 tons in 1914,

which is to be attributed mainly to unfavourable climatic

conditions.

The area under coconuts cultivated by Europeans
was estimated at 42,492 acres in 1914, as against 32,915
acres in 1913. Returns from the Lau District are included

for the year 1914, and account for •",.'-".•7 acres of the

apparent extension of the area under coco-nuts.

The copra industry, it is satisfactory to note, has improved,
The exports for L913 had been reduced considerably as

a result of a storm affecting the yield of plantations, and the

quantity exported may be expected to reach the normal rate

before long. During the early stages of the war the local

price for copra was vcr\ low and little or none was offered for

export. Later on, as the market price recovered somewhat,
shipments began again and the industry had settled down
before the end ,

,| | he year.

The area under bananas cultivated by Europeans was

estimated at 6,667 acres in L914, a against 6,608acres in

1913. A consid aount of this fruit is also grown on

native plantations. The I bananas was increased

considerably during 1914, and a corresponding rise in the

exports was inticipated. This was realized only in a p

degree owing to the i f -hipping facilities in

consequence of the war.

The estimated area under cotton in 19] I was 530 acres,
as againsl 23 -

7 acres in 1913. Some progress has

made in ei waging Indians holding small leases to grow
on.

DRUGS AND SPICES IN THE LONDON
MARKET.

Mr. J. 1!. ducks,,],. A.L.S., bus forwarded thi

ing reporl on the I., union drug and spice mai

for i he niont h of J ul\
;

A fair amount oi business continue- to be trans; I

in the London drug and -pice markets. The quantitie

drugs and chemicals imported week by week go to
|

the activity that still prevails in the overseas comm
Notwithstanding Germany's i tinued submarine barba

prices all round continue to advance, though citric acid has

q somewhal easier since our last report. The following
details will show the position of tin ,

I lian

products at the time of writing.

GINGER.

At auction on the 25th, 200 barrels and 268 bags of

Jamaica ginger were offered of which 112 found buyers at

the following rates: Con. 6rf. to 67s. per cwt. for midd

bold, 62s. to 63«. for low middling, and 58s. to 60s. for . 1

ordinary. The offerings of calicul and Cochin were all

bought in at the following rates: 27s. per cwt. for brown

lough calicut and washed rough Cochin, and 30s. for b

cuttings. Some small cut calicut in case.- was bought in it

fOs. t,, 12s. Qd.

.MACK, PIMENTO IND \ RROV ROOT.

At the same auction on the 25th, West Indian mace
sold at 2s. 4rf. per lb. and Eastern at 2s. 3d.; pimento at

lfd., and St. Vincent arrowrool al -!'/.. at which rate 108
barrels were' disposed of. Good Natal realized S\d. per lb.

s MCS UWKILLA.

At the drug auction on the 12th of the month, sarsap-
arilla was in good supply as follows: Grey Jamaica 50
bales of which 25 wers sold. Lima-Jamaica 10 of which

8 were sold: native Jamaica 26, and l'1 sold Honduras 47
and none sold. The 25 bale.- of grey Jamaica realized Is.

to Is. 10«. per tt>. for fair fibrous, the 8 balesof Lima-Jamaica

Is. Sd. per lb. for good, and of the native Jamaica, dullish

red realized Is. lrf. per tb.. good red Is. 2d., and dull to fair red

Is. to Is. lrf.

CITRIC MID, LIME OIL, I S.SSIA FISTULA, \NN\TTo SEED,

C \SIIKU \I Is, INI, KoI.A.

Citric acid has been easier as the month progressed,

starting at 3s. 4rf
,
to 3s. lid. per lb, it dropped in the course

of a week to 3s. 3d. and at the close to 3s. 2d. per lb. In the

early part of the month lime oil was much in demand, with-

out any supplies. It was reported that as much as 9s. per lb.

had been paid for a small lot of West Indian distilled. The

position remained unaltered at the time of writing. The

supply of Cassia Fistula lias almost ceased throughout the

month, and enquiries have been made for it in the sale rooms.

The large quantity of 210 pacl - tnnatto see,

ottered in the middle of the in,, nib. but none was sold.

It was said that fair dullish East Indian could be
obtained at from lid. to 8'/. In the middle of the month
a lot of some 60 pacl :ashe\\ nuts was offered, i".)

of which sold at 9s. per cwt. Tt was stated that they n

in a badly weevilled c lition. Nineteen pacl i

were als,, offered at this le an I disp >sed of al the followi ig

rates: fair dull Jamaica hal • lii Java 6 J'.,

small dull halves 6'i.j md pickings
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MARKET REPORTS.

London.—The West India Committei

September 7, 1915.

Ariup» boot 2d. to

Balata—Sheet2s. 4id. to 2«. 5rf.; block U Id.

Beeswax No quotations.
Cacao—Trinidad, 81 to 85 per cwt. ; Grenada, 76/- to

80 : Jamaica, "2s. to 73s.

Coffee Jamaica, no [uotations.
Con: 245 o £24 L5s. per ton.

Cotton—Fully Fine ii'> quotations; Flo las no quota-
tions; Wesl Indian Sea Island, ISd to iHd.

Fruit—No quotations.
Fustic—No quotations.
Ginoek—Jamaica, 55 -to 7-"' -.

Isi>'.i kss No quotations.
Hiisf v No quotations.
Lime Juice- Raw, 3/8 to 3,9; concentrated, £30; <»ti" of

limes (hand-pressed), no quotations.
Loowood No quotations.
M u i 97. to 2 lid.

N i
.

i
-

i[,i. to r>|<y.

Pimento No quotations.
Rubber —Para, fine hard,

2 li.

Rum—Jamaica, I 2 b I '>.

2 U; fine soft, 2/3; Castilloa,

New York.— Messrs. Gillespie Bros, a- Co., September

17, 1915.

—Caracas, 16|c. to 17c; Grenada, 17c. to

Trinidad, 17ic. to 18|c. ; Jamaica, 14U-. to 15c.

.i cs -Jamaica and Trinidad select-. $25

127-00; culls, §16-00 to §17 00.

Coffee— Jamaica, 7|c to lie. per lb.

Ginger—13c. to 16c. per h\.

Goat Skins—Jamaica, 43c; Antigua and Barbados,
43c; St. Thomas and St. Kitts, 38c. to 40c.

Grate Fruit—Jamaica, §2 75 to §3 25.

Limes §500 to §6-50.
M v ^ 39c. to 52c. per lb.

T. 1 Ic. to llic.

Oranges—Jamaica, §2 '15 to §2 50.

Pimento— 3_jc. per ft.

Sugar—Centrifugals, 96°, 412c; Muscovados

Molasses, 89 , 3 '04c., all duty paid.

17£c;

(in to

41 lc. to

per lb.

S9°,

Trinidad.— Messrs. Gordon, Grant a Co., September 20,

1915.

Cacao—Venezuelan, §17'75 to §18'25; Trinidad, §17"50
18'25.

Coco-nut Oil 75c. per Imperial gallon.
Coffee—Venezuelan. 9c. t" lie. per tt .

Cor; -
I in pei l(H

Dn I •'• 75

§2 25 to §2-50 pei 100 U

Pea- S9 75 to §1000 per
Potatoes English $1*25 to §2 00 pei limit.

Rici Fellow, §580 to §6'25; White, §525 to §5 00

pel
Sugar—American crushed, no quotations.

Barbados.—M< ssrs, 3 uui - A. 1^ ki h a Co., Ltd., October

2, M> 15.

Arbowr §4-50 to §4'60 per 100 ft.

Cacao §15-00 to §1600 pei 100 ft.

Com si i
- No ijuotal ions.

Hai §1-70 per 100 ft

Manures Nitrate oi soda, no quotatr ''manure,
§51 ; Sulphate of amni i. -

pertou.
Moi 1 3Si No quotations.
union- si mi per 190 tb.

Peas. Split- Canada. §10-00 per 120 ft.

Potatoes Nova Scotia, §2 "75 per 160 lb.

Rice Ballam, §6'00 to §6 L0 per 1901b.; Patna, no quota-
tions; Rangoon, no quotal ions.

Sugar— American granulated, sunn

British Guiana.—Messrs. Wieting a- Richter, Septem-

ber 18, 1915; Messrs. Sandbai h. Parker & Co.,

September 1 7, 1915.
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Publications on sale of the Imperial Department of Agriculture
FOB THE WEST [NDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. X". 1. (tut oi .

I Nbs. 2, '. and 1, in original p |

i ued, price I*, each. I' Is. 2d.;

es II, III, IV, V, V] VII, VIII, IX, X, XI, XII, Xm and XIV:—Price 2s.each; P< t free 2

III, 2. IV, •">; and V, 2 and "• are out of print.)

Volume W, No. I. Containing papers on: The Development of Agriculture (Mr. A. D. Ball's Addres

the British tion tor thi Advancement of Science); Agricultural [ndu tries ol Montserrat, by
Franci Watts, C.M.G., D.Sc; Report on the Island of Redonda, by Dr. II. S.. Tempany; Note on

Feeding and Manurial Value..) Lime Seeds, by Dr. H. A. Tempany; the Poisonous Forms of Phateolut

lunatus (Lim |, b> W R. Dunlop; skin Diseases oi C ttl< in Antigua (compiled from the

es •! P. T. Saunders, M.R.C.V.S., A.V.C.).

PAMPHLET SERIES.
The Pamphletsare written in a simple and popular manner and the information contained in then pecially

Bdapted to Wesl Indian conditions. I a ain, amongst other subjects, summaries of the results of the expi vork

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 seventj five. Those mentioned in the following lisl are still available; the resl arc out of print.

SUGAR IxinsTUV. GENERAL.

Seedling and other Canes al Barbados (.7) and (22) Scale Insects oi the Lesser Antilles, Paart I, priee

in 1900, No. ::, price 2d.; in L901, No. L3; in L902. id.; Part II., price W.

N.i. 19; in 1903, N... 26;,inl904. X... 32; price 4d. each. (43) Cotton Seed and Cotton-cake-meal on West Indian Plamta-

Seedjing Canes ami Manurial Experiments at Barbados, tions. Price 2d.

in 1903-5, No. 40; in 1904-6, No. 44; in 11105 7, X... 49; (60) Cotton Gins, How to Erect and Work Them. Price 4./.

in 1906-8, X... .".'J; in L907-9, X... ol'. X... 66, price 6tf. each. (65) Hints for School Gardens, Fourth Edition.

Seedling and other Canes in the Leeward Islands, (71) Inset Pests of the Lesser Antilles. Price 1

in 1900 1. X... 12; in 1901-2, X... 2H; in 1902-:'., X... 27; (72) Lime Cultivation in the West Indies. Price 9d.

price 2d. each; in L903-4, No. 33; in 1904-5, X... 39; in (73) Root Borers and other Grubs in West Indian Soils.

1905 6, No. 40; in 1906-7, Xo. .".O; in 1907-.S, X... 56; Price 6d

price 44. each, in 1908-9, No. 63; in 1909-10, No. 67; (74) Cotton Cultivation in the West Indies. Price 9d.

priced./, each. (75) Insect Pests of Sugar-cane in Antigua and St. Kills.

Manurial Experiments with Sugar cane in the Leeward Islands, Price, 6tf.

in 1902-:;, No. 30; in 1903-4, X... 36; in 1904-5, X... 42; (76) Indian Corn. Price id.

in 1905-6, X... 47; in 1906-7, X... 51; in 1907-8, No. 57; (77) Erysipelas and Hoose. Price 2d.

in 1908-9, No. 64; in 1909-10, X... 68; price 4d. each. (78) Union Cultivation. Price ::.'.

Sugar-cane Experiments in the Leeward Islands, (79) Root Diseases* of Live Trees in Fori I Districts. Price 3d.

in 1910-11; in 1911-12; in 1912-13, price Is. each.

The above will be supplied post free for an additional charge of \d. for the pamphlets marked 2d.; 1"'. for those

marked id. and for Nos 7:1 ami 75; Htf. for Nos. 40, 44, 49, 59, 62, 63, 67 and 74. Postage for No. 71, id.

and for X... 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 lime to lie distributed, regularly, by each mail, and is on -ale 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 is. 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. A applications for

opies are ><> 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. D^lau- & Co., 37, Soho Square, W. Grenada: Messrs. Thos. Lawlor & O St. George.

West India Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Bonadie, Times Office.

Barbados: Advoca^eCd. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Xh.es, Botanic Stati

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewater, Roseau

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: TlHE 'Daily Chi'.om.i.e' Office, Georgetown. Antigua: Mr. S. D. M LLONE, St. John's.

Trinidad: Messrs. Mm; Marshall & Co., Port-of-Spain. St Kitts: The Bible and Hook Supply Agency, Basseterre.

Tobago: Mr. C. L. Plagemann, Scarborough. Nevis: Messrs. Howell, Bros;, Charlestown,

Canada: Lewis \V. Clemens, 71 King Street, West, Toronto.
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THE BEST MANURE FOR COLONIAL USE
i^

Dissolved (Soluble) Guano
FOU sniAR-CAXK AJNT> (GENERAL USE.

APPLY TO LOCAL AaENTS OR DIRECT TO:-

The Anglo-Continental (late Ohlendorff s) Guano Works,

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

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

7 '( > BE ISS I
TEB Slh VCTL \ '.

WEST INDIAN BULLETIN,
Vol. XV, No. 2.

i

i : s: Ltevieu of 'I W ot Is

i.( tin- &
'

ctorj Gunthorpes), bj Francis Watts,

U.M.G., D.Sc; This Soils oi AnSjgua, bj H. A. Tempany,
I i.S'-.: A M b Sponge I h ivation and i I V ispects in

t] Lesser Antilles: with Jfetes on Other Possible Shallow-

r] by W. 1!. l)unlop;A Parasite of the Flying

Fish, by I >r. W. I. Colman, British Museum i Natural History);

Eleporl on the P) n Jence of Som Pesl and Diseases in the

West Indies during 1914, by II. A. Ballou, M.Sc, and

W. Nowell, D.I.C.

THE BARBADOS

•CO-OPERATIVE COTTON FACTORY, LTD.
COTTON GINNERS, OIL REFINERS
AND PLANTATION SUPPLIERS.

IMPORTERS OF

WEST INDIAN
COTTON SEED.

Quotations made on application for the purchase of

( lotton Seed from tl ighbi mripg Islands.

THE BARBADOS CO-OPERATIVE
COTTON FACTORY. LIMITED,

WHITE PARK,
BRIDGETOWN, BARBADOS.

August 6, 1915.

SPACE AVAILABLE FOR ADVERTISEMENT.

id it Office of A. Reporter, '< High Street, Bridgetown, H



Vol. XIV. No. 352.] SATURDAY, OCTOBER 23, 1915. [One penny.

R. M. S. P.

REGULAR MAIL, PASSENGER & CARGO SERVICES

FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA
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I Bermuda, Halifax, N. S., & St. John (N.B.)
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An Object Lesson
IN

Tick Eradication

The Illustrations given below, and the accompanying particulars, are taken from an Official publication of the United State!

Department of Agriculture, Bulletin No. 498.

It has been

calcul itedthat lick? may,

in the course of a year,

deprive an animal of

10} gallons of 1 I i id.

Some licks abscrb as

much as 2 c.c. of

blocd each.

TICK INFESTED: BEFORE DIPPING, August 12th, 1911.

WEIGHT 730 POUNDS.

A case is on

record of a horse which

died from anaemia re-

sulting from gross tick

infesla'ion, and from

which no less than

28 lbs. of ticks were

collected.

=g>

THE SAME BZAST 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 1 2th A i list, 191 1. Oa this date the beast was completely freed from Ticks by dipping. Two months later (I2lh October), its weight
had increased to 1015 pojnJs, the fe^d in ths meantime remaining the same as before. The total gain ab»r being freed from ticks was thus

^ 285 pounds in 2 months, or a daily average gain of 4| pounds. _«

COOPERS CATTLE TICK DIP

Has received the official approval of the following Countries:

Union of South Africa, Northern Rhodesia, Brazil, Bnsutoland,

Nyasaland, Swaziland, Southern Rhodesia. Madagascar,

liritish East Africa, German East Africa, Portuguese East Africa,

Portuguese West Africa, Egypt, Argentine Republic, Queensland,

United States of America, Northern Territory of Australia.

o

WEST INDIAN AGENTS :

ST. KITTS : 5. L, Horsford & Co. ANTHil A : Bennett. Bryson & Co.
JAMAICA: D. Henderson & Co.. Kingston.

QRENADA: Thomson. Hankey & Co.

BARBADOS: Barbados Co-operative Cotton Co., Lt<»-

TklMDAI): T. (ieddes (jrant. Port ol Spain. m
Hk'IIISII OUIANA: Sandbach, Parker & Co.

ST. VINCENT: Corea & Co.. Kingstown. \HIS: .s. n. Malone.
Ii Wish WEST INDIES: Carl V. I.a Beet, St. Thomas.

MONTSKKRAT: \V. MeweltinWall. DOMINICA: lion. H. A. Frampton

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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Soil Ventilation.

I,'. ALBERT HOWARD, t'.I.K.. M.A.,

[Imperial Economic Botanist in India, lias

[•recently drawn attention* to the fact that

the necessity for irrigation, dry farming methods and

water conservation has, in many places, tended to

obscure from the minds of soil
investigators, the

importance of the air supply ol plant roots. Even the

subject of drainage, so largeh connected with air

supply, has not been adequately regarded from ihi s

*Bulletin No. Si, Agricultural Research Institute, Pusa,
India.

most important aspect, and it seems that the neglect

referred to may be responsible for low yields, and,

what is perhaps less likely to be realized, for the res-

d distribution of certain crops.

Constant aeration and a continuous interchange

of gases between the soil and the air are abso-

lutely necessary for plant growth. The roots of plants

respite: which means that thej not onbj us.- up the

oxygen of the soil atmosphere but as well give out

carbon dioxide. This gas, which in large proportions

acts as a poison, is also produced by the decay of

organic matter and as the result of the growth of

bacteria. Unless copious ventilation takes place, the

supply of oxygen will be exhausted, and at the same

time the soil and water max become charged with

carbon dioxide to such an extent that a poisonous

atmosphere for the roots is produced. Growth will stop

for two reasons. In the first place there will be no

air for the working cells of the roots and they will die of

asphyxiation. In the second place there will be direct

inhibition of large quantities of carbon dioxide which

has been shown to be a poison for roots.

Reference is often made to water-logged soils,

which as everyone knows are generally unsuited for

plant growth. But it is not the water that does the

harm nearly so much as the absence of oxygen. If

a water-logged soil could be kepi aerated it. would

produce good crops. This is made evident by the fact

that plants can be successfully grown in 'water-culture

where the surface of absorption is great in comparison
with the volume ofliquid. The ease of rice which

grows in swamps would appear to be conflicting. Bui

it has a simple explanation. Asalreadj noted in this

journal."
1- Harrison in India has shown that the surface

film of algae and other green organisms on these soils

t Agricultural Newt, Vol. XIV. No. 339, p. 141.
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plays the leading part in the formation of the oxygen

required b) the roots of the rice. Certain cultural

i! s after harvest also help to conserve a store

ofoxygenin the bo the arrival of the

rains.

1 1 i- evidenl I herefore, that the preseni f oxygen
in essentia] factor in soil fertility as regards the

ivth of crops. It is equally necessary in relation to

the developmenl of bacteria. This latter aspect of the

subject is sufficiently interesting and important to

warrant special consideration. In the first place it

maybe pointed out thai an adequate supply of air is

especially import ant for leguminous plants. As is well

known, the roots of these plants are provided with

special factories (nodules) in which, by means of

bacteria, atmospheric nitrogen is worked up into com-

plex nitrogenous substances which the plants can use as

I. Both oxygen and nitrogen, the chief constituents

of the air, are essential raw materials for these factories

and must therefore be provided if these plants are to

thrive. This can only be done by efficient soil

ventilation, and by the provision of ample means of

gaseous interchange between the soil and the air.

In connexion with this, Howard goes so tar as to

-;i\ ilei-e can lie noipiestioii that the future of Java

indigo (a leguminous plant ) in Bihar depends on soil

ventilation. . . the preseni chances of the industry

are most hopeful if only the planters are willing to

place the cultivation oi the crop on a proper basis and

give up their present methods.

( In another page m this issue tin: conclusions

arrived at by J. H. Walton 4-

1! A., B.Sc, concerning the

fixation of nitrogen by the free-living organism

Azotobacter in Indian soils are given, from our

present point of view his most interesting conclusion is

the beneficial influence of good cultivation ofthe soil

(i.e.,
aeration ) upon the organism's act i\ ities. In one

experiment two plots were taken, and in the case ofthe

first, the soil was left untouched while in the second

plol
the --oi] was cultivated \\eekl\ to a depth of li

inches. At the beginning of tic «

cperiment, Plot 1

contained 65*2, and 1'lot 2, 63'8 milligrammes of

nitrogen per 100 gms. of soil respectively. Alter the

elapse of tell Weeks, the soils Were |, I 1 1 , 1 1 \ -
. <

I . alld

Plot I was found to contain <>T4 and Plot 2, 66'5

milligrammes of nitrogen per 100 grms. oi soil. In

Plot I. therefore, there was > loss of 0*8 milligrammes,

while in Plot -. which was cultivated, there was

a gain of -7 milligrammes. The importance, indeed

•

if, .... f ni of An,;. ulturt in I

Bacteriological Series, Vol. I, No. I.

the necessity ofagood supply of oxygen for azotobacter

has been noted by all previous investigators. S. K.

Ashby, B.Sc, formerly of Rothamsted and now

Microbiologist to tic Jamaica Department of Agri-

culture, stronglj emphasizes this in his paper on the

assimilation of atmospheric nitrogen,} and although
he has isolated the organism from cultivated soils in

Jamaicaf it had not at the time of writing thi paper
referred to below been found in old pasture ami old

meadow land. Its absence was no doubt due to
acidity

and anaerobic conditions induced by the permanent
cultivation.

The reference which has just, been made to

permanent crops may arouse a desire in the reader's

mind to enquire how the roots of grass fare as regards
aeration. Probably the roots of grass secure their air

supply through being so near to the surface of the soil.

Further, an important agent of aeration is the common
earthworm and possibly ants and termites. It will lie

remembered as well that of all cultivations pastures

require drainage most. This secures not only the

removal of superfluous water bul also means thesuction

of air through the soil. Gaseous interchange is also

brought about bj the law of diffusion of gases and by
variation in atmospheric pressure and temperature.

These explanations would appear sufficient to meet,

what might first be regarded as an anomaly.

In connexion with grass, an interesting comment,
on the work at Woburn on the effects of grass on the

roots of trees, is made by Howard in the paper referred

to at the beginning of this article. The Duke of

Bedford and S. U. Bickering at the above-menti d

place, consider that grass roots give off a toxin

which poisons the tree roots. This toxin however,
has not yel been isolated, bul its presence is inferred

from the results of numerous experiments. These

authors have now studied the influence of grass on

other crops like tobacco, and have come to the conclu-

sion that 'every growing crop results in the formation

of a substance which is toxic to the growth of other

plants and still more so to itself. Howard states thai

the results obtained in the ease of tobacco are exceed-

ingly like those observed at 1'usa when tobacco is

water-logged or grown on heavy lands which have

been green-manured. It is well known that the roots

of the tobacco crop require a
gri al deal of air. and it is

also known that green manuring results m the pro-

duction of much carl lioxide in the soil, it s,-,.ms

probable that the Woburn results, in which the wash-

es* lr ' in Bulletin, S ol. \ 111. p. 96.

tji Igricultural Scicnc; Vol. II, p. 35-51,
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ings from grass interfered with tobacco, maj aft

be due to the inhibiting effecl ol carbon dioxide. This

iii;i\ be the toxin aboul which so much is written, and

il in i on, nol onlj of the

rass on I rees bul also nfluence of on

ci
ip

on another. Experii i esl this \ iew in

the case of fruil trees are now in progress at Pusa.

The mosl striking idea in Howard's paper is per-

haps the relation ion to the distribution

of crops or the ecological aspecl of agriculture
*

rops

undoubtedly differ greatly in the amount of air

their roots require. In India, for example, gram

requires a greal deal ol air and only a moderate

amounl of water. Ir some parts of the countrj the

conditions both natural and artificial are such 1 lint the

roots gel plenty of air. Here this particular crop

thrives. Bui in other places where for instance

irrigation conditions obtain, gram will not grow

-st'ully. The proper provision of air to the .soil is

all thai is necessary for extending the cultivation of

this mosl useful crop. The same thing has already

been mentioned in regard to indigo, and Howard states

that the industry would nevei have had declined and

would have successfully competed with the synthetic

product, if planters had realized the plant's special

requirements and had acted accordingly.

There can be no harm in considering the ideas

expressed in this article from a West Indian point of

view. Coco-nuts, we know, do not mind water as long

as it is not stagnant; the tree will grow luxuriantly

even if its roots are continuously bathed in water.

I> this ii"i a question of aeration? If one could pump
air into the soil no doubt coco-nuts like rice would

grow in a swamp. Cacao is a permanent plant whose

roots appear to be greatly benefited by operations

designed to increase the air in the soil. For this reason,

on the best cacao estates in Grenada forking about

once in four years is carried on systematically. Our

great dependence in the tropics on permanent crops

and leguminous green dressings demands that careful

thought be given to the subjecl of soil ventilation.

SUGAR INDUSTRY.

ERRATA.—In the note which appeared in the current

volume of the Agricultural News (
Vol. XIV, No. 338, p. 117)

on the use of the Governor plum as a hedge-plant, the

specific name of this plant given as Flacourtia sepiaria

should be F. Ramontchi. Also in the article which appeared
io the last issue of the Agricultural News (Vol. XIV,
No. 351) describing the work of the Porto Rico Experiment
-

i

>n, the coffee referred to as Colonaris should be correctly
id < lolumnaria.

Sugar Extension in the Philippines Th<
I lovernment in the Philippine Islands I

i Suga Ceuti financing schemes
ils in that grou i

-
i il B >ard is

set up, and applications have to be made to il for loans as

d. The first application appears to bi una of

£150,000 Foi th establishn al at Lagonoy,.
Ambos Camarines. Under the terms ol the above Act, the

applicants have to in. mm of their own in the

undertaking. Meanwhile 'the high price of sugar is proving
a great stimulus to the planting ol ne in the

Philippine Islands, as ! also the existence of a large new
central at Calamba which is offering _.

i ii

carriage facilities to gel the farmers to grow a 1

acreage of canes.

Altogether the Philippines are making considerabli

efforts to establish the sugar industry in their islands on
a large scale. The local Bureau of Agriculture is very active;

inter alia, it is endeavouring to introduce and acclimatize

a Hawaiian variety of cane. This variety lias already been

sufficiently propagated for cuttings to be supplied to the

planters on several of the islands, and the results show such.

a considerable superiority over the native cane displaced that
there is said to be great igerness to get the new variety.
The latter will, no doubt, ultimately largely replace the

indigenous canes in all leading areas. (International Sugar-
Journal.)

Messrs. Gillespie Bros. & Co. write to say that during
the fortnight preceding September 22, the market had been»

under the influence of the impending Budget, and speculation*,

based on the likelihood of an increased duty has been sternly
checked by Government restrictions from deliveries from
bonded stores. The Budget, probably the most sensational

ever known, was taken in the House of Commons yesterday

afternoon, when taxes estimated to produce £272,000,000
were proposed. The following extract from the report of

the Chancellor's speech will define the extent to which sugar
is to share this enormous burden: 'The duty on sugar
would be increased from Is. 10<2. to 9s. id. percwt.;but
the Sugar Commission would reduce its price by 2s. Gd. to •

3s. per cwt. so that the price of sugar to the consumer would
not be in proportion to the increase of the tax. The result

of the tax would be to raise the price of sugar i d. per lb.'

. Efforts to Establish a Bean Industry in
St Lucia.—In St. Lucia attempts are being made to

encourage the cultivation of beans and peas by the

introduction of a scheme for purchasing the produce on

a profit-sharing basis. For some time interest has been

aroused by the Imperial Department in various islands on the

suliject of increased bean cultivation, and the move under

notice is one of the results.

The exact terms on which the Government will buy the

beans are not yet fully matured, but it may be itated that

a sum of money has been authorized by the Administrator

for the purchase of bean al Reunion estate. It is gathered
that the basis of the co iperative scheme will be as follows:

First payment of tc. pel It'., and at the end of the year half

the net profits will go to the vendors and half to the

( lovernment.
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FRUIT PRODUCTS.

THE MAKING OF FRUIT PULP.
The c mi rci i\ repn sentative of this Department

in Canada i enquire whether there is any

possibility of inl ires) being shown in the West Endies

in the production of fruit pulps pul up in 10H).

209)., or 501h. tins for us.' by manufacturers of jams.

jellit s and confectionery. Our representative is of

opinion that soursop, mammee apple Gfuava and any
other fruit oi these types might be got into largi

i

consumpt ion by tins met hod.

The above sugg stion appears to be worth

considering. Oranges, of which a large number are

at presenl wasted, might also be utilized in this way if

n use for bhe pulp could be found in the jam and

confectionery trades, as for example in making marma-

lade. Pine-apples could not be employed as they lose

flavour on being heated, but even for pine-apple there

might arise a demand.
The following article, reproduced with certain

omissions from the Journal of the Board of Agri-
culture (England), explains how fruit pulps are made

As an article of food, fruit is generally used fresh, but

there are various methods of preserving it, such as jam-making
and fruit bottling, which make it available when fresh fruit

cannot be obtained, and which in seasons of heavy crops form

a valuable means of preventing waste. Among such methods

'fruit pulping' is not so widely known as it might be, but

specially merits attention on account of its simplicity. It

consists in reducing the fruit to a state of pulp by heat,

generally by means ol steam. The treatment sterilizes the

fruit, so that it may be kept under suitable conditions with-

out decomposition toi an indefinite period. The product is

known as 'fruit pulp'. The process can be carried on by any

grower who has on his premises an ordinary steam boiler.

Fruit pulp is chieflj used in jam making. It is con-

verted into jam where convenient to the manufacturer.

The essential requirements for the preparation of fruit

pulp on a commercial scale area steam boiler, and barrels,

tins, drums, or jars, in which the pulp can lie stored. The

best qualities of pulp are stored in large stone jars, but these

are expensive. The quickcsl and most eonvenient method of

storage on a farm is to use casks, ('asks which have

contained wine or spirits are usually employed. They should

be in good, sound condition, and preferably made of oak.

Copper ladles and tunnels are required for idling the casks.

In a jam factory, pulp is usually prepared in the steam-

heated pans otherwise used for boiling jam, but in the

absence of special jam making machinery the method
Ijere

described may be adopted
Three w len vats, tubs, or halt-bands should be placed in

a row in a position convenient for connexion with existing steam

piping. Whilst the contents of one vat are being Steamed,
a second will be in process of tilling, and a third being

emptied, so thai with a sufficient head of steam the process 01

pulping will proceed continuously. A coil of 1 inch copper

piping is required. Thisshouldbe pierced with not more than

fcwentj | inch h'.les. The coils should be placed in the vat

or tub so as to reach to within a few; inches of the bott

and tic- pipe connecting it with the boiler should be fitted

with a rapid coupling so that the coil may be quickly
transferred from one vat to the next. for continuous

working two such coils are required as it is not possible to

insert a coil amongst the fruit after the vat has been tilled.

The vats should be provided with wooden covers to confine
the steam whilst the steaming process is going on. With an
8 h.p. boiler working at a pressure of lolii.. three vats of 100

gallons capacity can be kept in fairly continuous use. Five
CWt. of plums or apples may be cocked at a charge, and, if

in be maintained, tl, . may be put through
per h

Sti im is also required for s tiding out and
sterilizing

the interior of the barrels before rilling them with pulp.
The process of sterilization [a completed by burning

tl rag dipped in melted sulphur within the hung hole, and the

bung is then kept .dosed until the barrel is ready for
tilling.

The casks must be completely filled and bunged down
whilst the pulp is boiling hot, and placed in a position where

thc.\ ept undisturbed until the pulp is required for
use. They should lie on their side with the bung uppermost,
and if there is any sign of fermentation a small hole should
be bored in the w leu bung md closed with a spiggot. The
latter should be lifted daily until fermentation his ceased and
the contents of the cask have settle,! down.

If the casks are subsequently moved, the same process!
of daily opening the same hole in the bung must be repeated.

If tins or jars, after previous scalding, are tilled with

boiling pulp and at • hermetically closed, the contents
should keep indefinitely without fermentation. Tins used
for pulp should be well lacquered inside.

PAPAIN : ITS PREPARATION AND DIGES-
TIVE PROPERTIES.

An important paper by Dr. D. S. Pratt, on the subject
of papain, has recently appeared in the Philippine Journal

of Science (Vol. \, Section A, No. L, January 1915). The
investigation with which the paper deal.-, was undertaken for

the purpose of comparing papain gums made in a variety of

ways, and to ascertain whether it is possible to conserve
the entire efficiency of fresh latex by employing proper
methods for dry wig. In proceeding to do this it was felt

that some standard method for analysis was required, and
one which would give accurate results without calling for

elaborate apparatus or laborious manipulation. The methods
at present used seem to depend largely upon some sample of

papain gum selected as a standard. The following scheme
therefore tor assaying papain was adopted. It has given
satisfactory results in many hundreds of cases and m
recommended is simple, rapid, and accurate. Tt has the

advantage of being carried out readily in any laboratory,
and is all the information necessary for determining
quality of the sample:

'Milk, as nearly as possible free from butter fat, is the
most satisfactory material to employ as substrate. The
various well known brands of condensed skitnmed milk

possess reasonably constant composition, and are well

to the purpose. I employed a |i' per cent, solution of

sweetened condensed skimmed milk in the analyses recorded
in this paper, not only because fresh skimmed milk was
not procurable in Manila, but also for the reason that the

canned milks keep well and ire thus always available.

'The enzyme solution was prepared by dissolving
-75

gram of powdered papain in 150 cubic centimetres of

distilled water. Papain i- not completely soluble in Water.
hut by wanning the mixture for thirty minutes in the

thermostat at 10 the active principle is dissolved, and upon
filtering

a clear solution is obtained. Well-prepared gums
give a colourless tiltrate. which is slightly acid and -h

marked tendency to froth. The digestions were carried out
in 1 50 C.C. I''rlenmeyer llasks.
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'The milk and water were alw
rys

measured inti

ks and mixed by shaking. The enzyme solution was

1 ' v

tat. At >

n i I to each, and
t

app 3 75 c.c. of final volume. The
was then precipitated by slowly adding 0'5 c.c. of copper

sulphate solution (60 grams per litre), followed by 0*5 c.c.

acetic acid, the solution being vigorously stirred

(hi: !

'The contents ol the m ished into

LOOc.c measuring cylinder id to stan

time to permil the curd to settle, after which they n

filtered through 1 1-centimetre ashless papers, which bad b

previously numbered, dried al 100°, and weighed. It

frequently happens that filtral very slowly,
in which rase it is not advisable to wait until

all the liquid has passed tin ;
i,

bul is better to

proceed with the washing. The curd is washed back into

the cylinders with distilled water wan 1 to about 60°, and

is thoroughly disintegrated bj of a rubber-tipped

stirring rod. The sediment now settles readily, and the

solutions filter rapidly. The undigested protein is washed
three more times in this manner to remove -

[gars and soluble

digestion products; gentle suction is applied to remove the

.surplus water, and the papers are dried to constant weight at

100'. No correction for the amount, of papain used is

necessary, as it is not precipitated by copper sulphate and
acetic acid.

'Tlie weight of protein digested by the various amounts
of papain may be calculated from the blank in which no

enzyme was used. The entire determination with the

exception ol drying may be made in from three to four hours,
and duplicate analyses agree within about 2 per cent. The
curves obtained in this manner show at a glance the relative

proteolytic power possessed by samples of papain, as well as

the rate at which digestion has proceeded with increasing
amounts of enzyme. Xo antiseptic is necessary with such
.short periods of incubation.'

A isiderable number of samples of papain obtained

locally at .Manila and imported from Ceylon, Mexico and the
W est Indies were examined by the foregoing method, and
results were obtained which showed the percentage of total

protein digi sted by increasing amounts of papain, and which
also di iwed the marked differences existing in the proteolytic

activity
i.' the samples. Thu- the amount of milk protein

digested in thirty minutes at to by 1 milligramme of West
Indian papain was found to excel that digested under
similai conditions by 100 milligrammes of a sample repre-

i] liuary ( 'eylon papain.
1 ration is given next in the paper to various

methods of preparing papain. The first experiment in this

id for its object the decision as to whether fresh

latex is much more active than dried papain. It was found
that fresh latex is considerably more active than dried papain
from the Antilles, although both preparations are capable of

digesting approximately the sami mount ol milk protein
with relatively large nuts .it enzj present. In

another experiment it was found ! dried papain is not

necessarily less active than the fresh latex; hut in this ca e

it must be remembered that considerabl i ire wa given the

sample to insure rapid drying, the exclusion of dust, etc. It

was also dried promptly after collection. This is very

important, a
[ly in pap

latex with the p

drying
ll latex is ill I. But i

r difficull ti

.Many e

material I Icohol. This
met! [lent

results provided ll ,hol is limited to

as short a time i ile. The sample of papain
lined by this treatment in the

very active, 10 milligrammes being capable of digesting as
much milk protein as 22 milligrammes ol the PJ sun-

dried papain or 10 milligrammes
This probably repre ipain that could

prepared commercially. Its manufacture by this method
would necessitate a still for recovering the waste alcohol. The
use of ether would hardly he practicable in Hop tries

but could he employed bj firms using papain, if desirable

Papain prepared in this manner is nearly soluble in water,

giving a solution with small flocks of white insoluble material.

The solution rapidly curdles milk, with the formation of a fine

curd that quickly redissolves. This property of papain should
make it of great value in preparing milk for infant feeding, as

the formation of heavy indigestible curds in the stomach may
thus be avoided.

In regard to the ra if digi stion by papain, it was found
that the reaction proceeded rapidly during the first ten mine
and practically reached its maximum within an hour. It

naturally varies with the surrounding physical conditions.

The question of digesting under various conditions was
dealt with in a further series of experiments, particularly
in relation to the papain digestion in acid solution. It was
found that amounts of hydrochloric acid up to 0'0(i per cent,

have only a slight retarding action on the digestion of the-

gum. Increasing amounts from O'0( i to 0T 3 per cent, acid

very greatly reduce the activity of the enzyme, although
any further increase up to

-20 per cent, causes practically^
no change. A sharply defined range of acidity thus reduces

the digestion to one half its former value. In regard to

hydrocyanic acid it was found that this increased the

percentage of milk protein digested by papain. The presence
of 0"02 per cent, acid was sufficient to give the maximum
effect, higher concentrations causing no further increase..

These effects of hydrocyanic acid and hydrochloric acid are

very remarkable.

Digestion at various temperatures was the next aspect
to receive attention, and it was found that papain shows
a remarkable activity at low temperatures. There appears
to he very little difference in the rate of digestion in the

neighbourhood of Id to 50°. The digestion at 7<»° shows
that the activity in the presence of large amounts of enzymes
is not greatly weakened, but with decreasing percentages of

gum the loss In inc., more marked. Papain exhibits

a rather remarkable n i heat, hut if a solution is

rapidly warmed to 100 and allowed to boil live sei

and is immediately cooled with ice, it no longer shows any
proteolytic activity.

In regard to standard evaluation of papain, it is suggested
that the average of d tibns carried out in

a manner previously described in connexion with methods of

analysis, using 25 c.c. of milk, •_':; c.c. of distilled water, and
2 c.c. of a filtered olution representing 10 milligrammes of

papain digested tor thirty minutes £1 In be accepted as the

i nd. and that the proteolytic activity of the gum be;

designated by the ratio obtained of 1 part of papain to thfe_

d protein.
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COTTON.

WEST INDIAN COTTON.

The Eteporl of Messrs. Henry W. Frosl & Co.,

i nd cotton in the Southern Stati s, for

the weeks ending September 25 and < Ictober 2, res-

pectively, is as follows:—
The total receipts of the new crop up to date are only

11 bales. They are not being offered for sale, as the Factors

led to put no cotton on the market until there is

some accumulation of stock. Consequently the market will

n it open until the early part of next month.

1 h receipts for the week were 37 bales, making in all to

date only 60 Kales. The Factors are not offering this limited

snpply, preferring to wait until there is sufficient accumu-

lation to admit of their being aide to judge better the quality.

British Cotton Growing Association. -The
one hundred and thirty-ninth meeting of the Council of the

British Cotton Growing Association was held at the Offices,

15 CrOSS Street. Manchester, on Tuesday September 7.

The President (The lit. Bon. The Karl of Derby, K.G.)

occupied the * 'hair.

u i
-

1 wi;i. \. Considerable quantities of cotton seed

have been distributed in LagOS for planting for the new crop,
and the seed is being freely taken by the native tanners, and

on the whole the people do not appear to bi di ;ouraged by
the reduced prices which are being paid for cotton, but are

sowing as much as ever. The rainfall has been more

satisfactory than for some years, and there is reason to

anticipate a large crop next season.

The purchases of cotton in Lagos to date amount to 5,856
bales, as compared with 13,415 bales for the same period of

last year, and 13,557 bales for 1913.

The purchases in Northern Nigeria to the end of July
were 137 bales, against 505 bales for last year.

It has been decided to close down the operations in the

Cold ('oast and at Illushi (Southern Nigeria), but it is

proposed to make arrangements for the Labolabo <

(innery to

be kept open during the cotton season for the benefit of those

planters who may continue to grow cotton.

%, VSALAUD. The buying prices for the new native cotton

crop have been fixed after careful deliberation between the

Director of Agriculture and the Association's representative.

Slight reductions in price have had to be effected in certain

districts, but these were inevitable in the present condition

of the cotton market and the Governor is satisfied thai they
are the most liberal terms whicl old have been offered by
buyer-. The picking oi the new crop has commenced, and it

i- expected that the crop will be an average one.

west INDIES. Arrangements have been made for guaran-

ing a fixed price for tie 1915 16 crop of the Wesl Indian

Sea Island Cotton, and should any cotton prove to be superior
to the fixed standard, a relatively higher price will be paid,

and lower prices where the cotton is beloy the standard.

It is hoped that these arrangements will encourage the

Planters in the West Indie- t. ntinue cotton cultivation,

SMOKING THE MANGO.

In connexion witn an enquiry made by this Depart-
menl at K'« concerning the practice of 'smoking' pine-

apples in the Azores, which has been found to hasten

thetimeof flowering.of thai plant (see Agricultural
News, Vol. Kill, No. 320, p, 245), the Assistant
Director of Hew (Mr. A. \V. Hill. MA F.L.S i has
forwarded to this Office.a copy id' an interesting account

appearing in No. 104 of the publications of the United
S ites Office of Foreign Si sd and Plant Importation,
on the subject of the effect of smoke on the mang

Mr. Ilemy II. Boyle on bis late visit to America was

requested to write a full account of a very interesting practice
of the Filipinos which they believe ensures a good crop of

mangoes. In his letter oi Modi 6, 1915, he gives the

following description of 'The smoking of mangos': A tire is

built under the tree, then a baml nield is place,) so that

the smoke from the fire is directed upward through bhe

branches of the tree. In some cases a -moke stack is made
out of baml and placed under the tree. The fire is built

under the hood. This is by far the most effective method of

having the smoke spread through the branches of the tree.

The natives of Cavite Province start to smoke the mango trees

the first part of August and continue until the flowers have
been pollinated and the fruit set. The time consumed in

smoking is about one month. Weeds, leaves and rubbish
are used for fuel. Care should be taken not to lei the

materials blaze. This can be prevented by placing rice

chaff, banana leaves or sawdust upon the pile to be burned.
The object of the smoking is, according to the natives, to

cause the tree to produce flowers earlier and to have the
fruit ripen earlier. It also helps to dry the flowers which have
become wet from the dew and materially helps to keep" down
the harmful insects and fungus. The smoking is stopped
when the fruit is thesiz° of a marble. Nicking is performed
when the tree readies the age of six or seven years. The
time selected is about the first part of November, which is the

dry period in the province of Cavite. The tree is tirst nicked
from the ground upward as far on the trunk as it is possible
to reach, or to the first branch. Care should be taken not to

injure the cambium layer to too great an extent. The

smoking is performed upon trees that have not been
nicked or ta<ja as they say in Tagalog. The nicked or

slashed trees after smoking will produce fruits three months
earlier than those that have not been nicked or smoked.
This nicking is done by a sharp bolo. When 1 tirst saw the

nicking and smoking stunt used on mango trees, I was of

opinion that it was more injurious than beneficial, but now
after three years of observation lean readily see that it is

a wonderful help to trees' raised from seeds. They fruit and
fruit earlier than those not treated in the manner described,
and I have never seen any bad results caused by the nicking
or smoking. This is saying a good deal as 1 have seen

mango trees in every large island of the Philippines, treated

in the manner described. There is another matter, regarding
mangies, which | spoke to you about when last in Washington:
namely the method employed by the natives for keeping
mangoes six months. It is as follows: A kerosene tin which
holds 5 gallons is used as the receptacle. An equal amount
of second grade molasses and sawdusl is mixed or as much
molasses as the sawdust will absorb is used. The quantity of

the above material used depends upon the amount of mang
placed in the tin. It is however, necessary to have

mangoes completely immersed. The tin is then made air

lit by soldering. The second grade molasses is cheap
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here, d hi large numbei ol a mills, so the expense
incurred is very little. 1 have arranged to have one tin

of the first mangoes packed in this manner sent to you so

tli it you may see it the mi (). K.

PRODUCTION AND SELECTION OF COCO-
NUTS IN THE SEYCHELLES.

The following extracts are taken from the inter-

esting reporl 1>\ the Curator oi the Seychelles Botanic

Gardens on the Agriculture and Crown lands of the

Colon v for L914:

As anticipated in my reporl for last year, the rise in the

output of coco-nuts is proceeding by leaps and bounds. The

crop for the year under review amounts to 31,000,000 nuts,

being greater by 5,000,000 nuts than the crop for the pre-

ryear. This result bears testimony to the gi

attention which is paid by planters to their coco-nut

plantations. The crop will continue to increase for a long

time, as during the last fivi ••• irs nearly 100,000 more

hi trees were set out and Lhi noes will be bearing in

five years. The present increase is solely due to the

plantations having been cleaned regularly and freed of the

fungus and beetle diseases I
i

- ime extent. The leading

planters are also taking the tro ible to manure with compost,

seaweeds, cowdung, etc., and tin- results already obtained will

gradually induce them to t mho, green manures and

chemical fertilizers. A good
'

i of subsoiling by hand has

also been done, but unfortunately the use of explosives for

the breaking of the hardpan a few inches underground has not

been attempted owing to the difficulty of getting explosives

at a cheap price. The practl i of digging trenches in which

all the refuse is thrown in, is more and more largely adopted
on level land.

The question of selection of varieties of coco-nuts is not

lost sight of bj a few planters. This selection depends
however on so many factors that little progress in the right

direction has been made. One of these factors unobserved

hitherto is the number of female flowers produced bj the

different varieties, which is \>i\ variable. Mr. I 'etch, of

i

q, has called in December 1913 the attention of planters
to this subject. The flowerings .1- not take place regularly

8 . i-helles and this accounts for the irregularity of the crop,

which generally reaches a maximum in July and drops to

a minimum in February. The number of female flowers per
bunch does not vary on the same tree, but during the

months of minimum crop there are much less inflorescences

produced by the tree, notwithstanding the weather conditions.

and many of these contain no female flower at all. It is from

trees producing the greatest number of female flowers per

bunch and per annum that set 1 nuts should be selected.

Admitting that the number of ripe nuts per tree is a -urticient

guide for selection, there is however another factor, i. e., the

fall of immature nuts, which has to be taken into consid

eration and which seems also to be of a character proper to

some kinds. Many trees which drop their nuts before

maturity seem to recover from this defect during the

months of raaximun production and should not be

sarily discarded in the work of selection. From a tew

rations made when the trees are young and in their

third year of blossoming, the natural tendency of the tree-

can be well determined, and there is no need to wait till they

are old and produce their full crop of ripe nuts, to carry on

the work of selection, for trees which flower after their

seventh year of growth the question of gaining time in the

work of selection is to be seriously considered.

VANILLA GROWING IN THE
SEYCHELLES.

The Annual Report on Agi md Crown Lands
in the Colony of Seychelles for the year 1914, contains

ting particulars in CO with experiments
i
hi l out in the vanilla industry there. The shoi

in 1914 is attributed to unfavourable weathei condi

tions. August was the only month during which a small

rainfall favoured the (lowering, but the spell of dry
weather was too short, and the rainfall preceding and

: it was to heavy to allow the vines to flower under
normal conditions. This show- how difficult it is for vanilla

to lower in wet countries like Seychelles, and on what

a small factor the vanilla crop depends.
It is noteworthy that included in the series of experi-

in :. J plots on the manuring of vanilla was that of mulching.
These consisted of mulching with leguminous weeds and

twigs, mulching with ordinary grass, with ordinary grass plus

lime, mulching with ordinary grass plus phosphate (Seychelles
rock guano), with ordinary grass, plus complete soluble

fertilizer (Trutl'aiit), with ordinary grass plus potash in the
form of potassium sulphate, with ordinary grass plus potash
in the form of potassium chloride, with ordinary grass plus

nitrogen in the form ol ammonium nitrate, with ordinary
grass plus nitrogen in the form of nitrate of soda, with

leguminous weeds and twigs plus complete fertilizer
( Biogine

Truffaut).
A separate experiment was also made in connexion with

the us,, of certain shrubs as props in vanilla culture. In
this plot the props used were cuttings of (iliriridia

maculata, while in the other plots . the usual Pignon
d'lnde (Jatropna < ureas) props were used. The experi
ment was tried to determine the influence of the newly
introduced shrub as a vanilla support. The conclusion was
reached that the rapid growth of this leguminous shrub,
n- resistance to disease and to adverse conditions of soil and
climate, and the ease with which the cuttings strike roots in

all classes of soil, render it an idea one for vanilla culture.

So tar it has been successful, its abundant foliage being at

least ten times more vigorous than that of the Pignon d'lnde

without being too hea i \ .

The following props are reported to have been uprooted
alter nine months' growth to examine the root system oi

and consider their suitability as props for vanilla, with the

results stated:—
1. Bois chandelle (Dracaena angustifolia) from

cuttings: 7 feet high with two small branches giving
insufficient shade, four roots at right angles to each other

7 lilt long but provided with very few rootlets.

:.'. Pignon d'lnde (Jatropha curcas) from cuttings:
7.1 feet high with three branches, three big roots sharply

tapering with line extremities and five very small roots.

.".. Gliricidia maculata horn cuttings: 12 feet high with

twelve branches, tap roots 3 feet long together with fourteen

roots placed like the tubers of a :assava plant, the lo

measuring 5 feet and the. shortest I foot. This ppwerful
root system accounts for the rapidity of growth of this plant
and one may hope tin' the deep ro its deprived of i network of

-s will not interfere too much with the roots of vanilla.

I. Cashew nut (Anacardium oi om seeds:

5 feet high with three branches, on,- slender taproot and
a few rootlets. The root system is weak as compared with

that of the other plants.

The above results would appeal to justify the favourable

opinion entertained in regard to i iculata. Experi-
ments with this shrub might lie made in the.se islands in the

West Indies in which Vanilla growing is carried on.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number deals with various

aspects of the subjecl ofsoil ventilation: 'Air. as well

as water, is required 1>\ the roots of plants'.

Under the general beading of Fruit Products will

be found a suggestiyi i the making of fiuit

i>nl|>. Another gives valuable information concerning
papain

Notes on coco-nut selection, vanilla experiments
and tlic smoking of thi mango appi ar in I

j

[nsecl Notes contain original observations on

bs ol Limi • in Si. \
i i

I

'

sjus Notes
concern the spraying of ground nuts bserrat.

Lime Cultivation in British Guiana.

The privati se shown iti the cultival f

limes has not bi en inconsiderable in British < fuiana, and
the appearan 3 of articles on 1

1 ical

he subji -'i hi 1 he Ji u rnal of (hi Hoard of
Agricu.lt a i- 1 of 'ii\ would appear to indie

hat the < lovermi inxious to em
as much as p Ihe first ol the articles, which
liave been prepared 1>\ Prof or Harrison and Mr.
( '. K. Bancroft deals with the botany of the plant, its

soil and climatic requirements, the preparation of the
I-

planting, inter-cultivation and pruning,
and embodies sound information thai will prove
useful ic such planters as are unacquainted with recent

literature connected with Dominica and St. Lucia,
which has hern

freelj drawn upon by the authors

Some of the information, howevi r, is of local application,
and is thirl relatively new. Lime growers in

Dominica and St. Lucia may be interested, for instam
to read the writers views as to cultivation and manur-

The time of planting and the trees used as

wind-breaks arc also, as one would expect, peculiar
to the conditions ofBiitish Guiana.

Export Tax on Sugar in Antigua.

We learn fr the Antigua Sun for October 9,

that at a meeting of the Legislative Council held

recently in that Colony, His Excellencj the Govi

Sir H. Hesketh Bell, deli ered an address on the

financial needs of the Presidency consequent on the

War. which has caused a serious shrinkage in the

import trade and in the Government revenue, but on
the other hand, has largely increased the value of the

principal exports. Additional revenue was nee,

and ii was pointed out thai the only source from
which revenue could be obtained was to be found in

the imposition of a tax en sugar and molasses. This

impost will assume the character ofa special war tax,
which His Excellency proposed should affect the crop
that will be reaped during 1916 only. The sum
desired to be raised was an amounl nol less than
Cti.oOO and it was recommended that the following

exporl taxes should be levied from January to

D mber 31, 1916: viz. on crystal sugar 8s. hd. per
ton, on muscovado 4s. 2d. per ton, on crystal molasses
Ls. 3d. per puncheon, and mscovado molasses 2s. lei.

per puueheon. This was unanimously agreed to, and
a Bill entitled 'An Ordinance for the imposition of

a Duty on the Exports of Sugar and Molasses' as

mentioned, was subsequently passed through all its

stagi
-

Other colonies such as British Guiana, Barbados,
and St. Lucia have fell the necessit) ofimpos ag export
duties ef different amounts upon sugar al this ci

inn This course is held to be « irranted bj th

that the price of sugar ha- increased in a marked
1- th tcorae of the War: these taxes are

1 herefon l<-\ ied upon increments in values.
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The Co-operative Credit Movement in Ceylon.

From Mr. R. X. Lyne, I irtcl a ii Agriculture in

( Vvl.'i, and \l he Societ ies, we nave received

•

\ of a Report on I

' Iredit

Mo in. ni for I'M t-l ">. In the introduction il is
-

: h;ii the report is a chn 5teadj progress. The

numb - increased by nineti en namely
from thirty-five to fifty-four; tin total membership bj

2,030, thai is from 1,820 to 8,850; and the paid-up

•apital bj Rs. 10,630, standing now at Rs. 1.8,832 as

inst Rs 8,202 in L913 l I

Of the fifty-four societies, fourteen have been

registered with limited liability (mutual co-operation
as in St. Vincent); the rest are unlimited. In

almosl every case of limited liability it has been so

arranged that the liability ofa nber is limited to

the face value ui the share or shan s

he has taken.

Mi. Lyne says that in districts where co-operati

credit proved a mly barrier

een the people and this emancipating measure of

:o-operation is ignorance of its true nature. The efforts

of the educated classes are required to breakdown the

barrier in those districts where it still exists.

Another Onion Growers' Association.

Mr. C. A. Gomez, Acting Curator of the Experi-
ment Station. Tortola, Virgin Islands, has notified this

that a Tortola Onion Growers' Association has

been definitely inaugurated Theplanters.it is said,

have taken up the scheme with great interest and

even da\ there are new applications for membership.

Judging by the quantity of plants ordered b\ intend-

ing oTuwvi's, it would appear thai the new organiza-
tion is lik'K to be a success. Efforts are being made
to establish an extension of the Association in the

neighbouring island of Virgin Gorda.

This makes the third onion growers' association

to be Ion i ied in the Leeward Islands. The Antigua

society was established in I'M:; and its success,

ciallj
'Inline- the past year (an account of which

appeared in the last issue of tins journal), stimulated

the formation recentlj oi a similar but smaller a

ation in Montserrat. The co-operative sale of onions

will soon become a special feature of the Leeward

Islands.

Vitamines in Lime Juice.

Vitamines are i plex substances of indefinite-

1\ known composition, which in minute quan

regulate the processes of life. Theiraction is supposed
to be connected with the production of s e of the

essential hormones, internal secretions, enzj
rmes, etc.,

upon which metabolism depends. Many ph.
diseases like beri-beri, pellagra, scurvy, and rickets are

specific viti

In conn

as a ]>n-N
em ivi and is well know

of this substance lies in

tains a vitamine. L)r. II. W. B

Pr i

1014) saj s:—
'The exact n ifthe anti-scorbutic vitamine or

\ itamines has nol en established. Thi

studj ofscurv) has shown conclusively that thi

1 1 1 1 \ potassium sails, as suggested o\ Gairod,
nor are thej effect i

properties, as demanded by Sir Almroth Wright's
oi acid intoxi ition. It would appear a

sight that there must be several different an

vitamines because of the variable stability of the

curative principle in different foodstuffs. As a rule.

ng the food material milk, for example to

100'C. is sufficient to destroy the anti scorbutic

vitamine contained in it. But lime juice one

of the most efficient anti-scorbutics maj be hi

for an hour at I K> (

'

without affect ing
i he cui a

tive newer. Preserved vegetables are useless as

preventives of scurvy, but lime juice retains its power
for years. It, is not impossible, however, that the rea

agent is identical in each case, the environment being

really responsible for the observed differences in the

behaviour under the, influence of heat and othei

conditions. The presence of the 7 per cent, citric acid

in lime juice, for example, may confer a stability on

the active principle which is not apparent in the

slightly alkaline milk, where, it will be noted, simple
st< rilization is sufficient to destroy it.

Molasses as a Substitute for Oats.

The experience of Dr. Stoute, V.S., of Barbado

that many horses work as well when fed on molasses as

thej do when fed on oats. In the case of his own
horse this has been proved. The following is the

ration which Dr. Stoute employs for a moderatelj sized

animal:—
Molasses
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INSECT NOTES.

INSECT PESTS OF LIMA BEANS IN

ST. VINCENT.
The following notes by .Mr. S. < '. Harland, B.N<-.

Assistant Agricultural Superintendent, have been

forwarded b\ the Superintendent to this Office for

publication. The observations contained in the notes

;n imporl wit. in view of the suggested
i xtension ofthe

area under Lima beans in St. Vincent and other

colonies. Ii would appear that the Cryptorhynchus
borer referred to may be found to be troublesome; but

the remaining pests d seem to be very serious:—

During the past foui months a special study has been

made, at the St. Vincent Experiment Station, of the insect

pesta of Lima beans. It was considered of the utmost

importance that before a large area was planted in this crop,
1

a knowledge as possible should be obtained of the

insects with which planters may have to contend. It was

thought advisable to devote some attention to the insect pests

of allied indigenous s[>ecies, since amongst these might

possibly be found the wild fond plant of some dangerous pot
of Lima beans. It will he seen that some success has

attended this line of work.

A large number of insects are capable of attacking Lima

beans, but the following appear to be the most important:
—

(1) An undetermined Cryptorhynchus borer.

(_') The bean leaf roller (Eudamus proteus, I..).

(.'!) An undetermined leaf blotch-miner.

(i) The Lima bean caterpillar.

'I'm: ( 'H\ PTOKm NCH1 - BORER.

The writer's attention was Hist called to this borer in

May 1915, at the Experiment Station. It was noticed

during the examination of some poll
I. na beans th.it

man} plants possessed leaves of an unhealthy yellow
colour, as if attacked by wilt. Further examination

disclosed the fact that the base of the stem and man}
of the nodes were abnormally swollen, that the stem

tunnelled, and that small white grubs were present
either in the nodes themselves or in the connecting
tun 8< ! weevils, very similar to the cassava weevil,

but smaller, were at the same time observed near the base of

atem. The larvi btained from the plants produced
adults identical in appearance with these.

Ii: 1 \ loi REFERENCES. A -lent note on the borer

appears in the Agricultural Sews, Vol. \|V, No. 344,

p. 218). Previous to this, the only reference to it which has

hitherto appeared in the agricultural literature of the West
Indie- i> to be found in the Annual Report of the Departm-

ent of Agriculture of St. Vincent for 1910, ().
2_'. It is

there mentioned as a pest of Jerusalem pea (P/taseolus

trmervi$)b) Mr. W. II. Patterson, tic then Resident Waster

at tin- Agricultural School, inthe following terms : "When
the plants should have flowered, the leaves and stems turned

yellow, having the appearance of suffering fr Irought,

though ample moisture was present. This was due to

the attack ot an undetermined weevil, the larvae of which

bore into and tunnel the stems." Tie- writer goes on

to say that the attack was so serious that no seeds were

obtained from [-acre, and that efforts to find other! I

plant- were w ithout success.

LIFE-HISTORY. A complete life history of the Weevil

has no; been workedout, but certain information has come to

light which may prove helpful in combating it, should

ision arise. The duration of the larval and pupal periods
ram ot be more than two or three weeks, since adults have

been reared from plants less than five weeks old, and the

pupil period bas been determined with certainty to last

from five to -even t],i\ < only.

habits of larvae. At the beginning of the attack

one or two larvae are found in the lowest node, which, as

a result of irritation, becomes greatly enlarged. At this

ige,
the whole larval period is passed in the node and it

is only later that the stem becomes tunnelled. The eggs are

laid in the node, just under the epidermis. If the plants

are attacked when young they are either completely killed,

or fail to make further growth. Older plants seem to adapt
themselves somewhat to the presence of the weevil and do

not sutt'er so much. The base of the stem may become

enormously swollen. A single plant of Kounceval pea

(Yigna unguiculata) was 5 inches in circumference at this

portion, which was completely riddled with borings and

contained twentj two specimens of the weevil in all stages
of development.

THE pupal period. When fully grown, the larva is

about 6"5 mm. long by 3"5 mm. broad. It pupates in situ,

forming a rough pupa-ease ofthe dead fibres of the stem.

When the adult emerges aftjr live or six days, it proceed-
bite its way out.

HABITS OF ADULTS. The adults, as well as the larvae,

feed on the host plant, eating the young shoots and stem.

Several weevils were introduced into an insectary where

a young seedling was growing. They simulated death for

a short time, but soon made for the stem. Some remained

there at the base near the ground : others buried themselves

near by. At the end of the second day it was observed that

part of the stem had been eaten just below the cotyledons,

and that sap was oozing from it in many places. Subsequently
it was established that the Wei wis feed only during the night,

being quiescent in the day. The seedling did not recover

from the damage inflicted on it by the weevils.

The adult weevil probably lives for a considerable time:

some were kept alive in captivity for more than a month.

HOST PLANTS. The following cultivated plants are

attacked more or less severely: Lima bean {Phaseolus limn

tus), cowpea (Yigna var.), and Rounceval pea,

Jerusalem pea (Phaseolus ti'inervis), haricot or French bean

(Phaseolus vulgaris).

As the pest seemed to confine itself to the genera
Phaseolus and Yigna, careful search was made of the wild

specie- of these genera found in St. Vincent. It was dis-

covered that the common leguminous weed, Phaseolus

semierectus, and the less common Vigna luteola are almost,

invariably attacked by the borer, which, however, does not

appear to check their growth to any extent.

Other species ot these . irded from St, Vincent

an- a- follows: P. adenanthus, V. sinensis, I". vexillata.

These have not lieen examined.

distribution. The Cryptorhynchus borer is found in

all puis of St. Vincent, and in Bequia; it does not appear to

be present iii Union [sland, although Phaii tins semieri

is exceedingly abundant,

control Should tin- cultivation ot Lima beans be
taken up in St. Vincent, the best means of control would

appear to !"• in the uprooting and destruction of all plants ot

Phaseolus semieri tus and Vigna Intuitu adjacent to the fields.

In view of the habit of the weevil of remaining at or near

the base of the stem, hand collecting might possibly meet



Vol. XIV. No. 352. THE AGRICULTURAL NEWS. 347

with success. It maybe pointed out, however, that when on

the ground, the weevil a . diffi il

on account of its prol ration. Rotation oi

crops should certainly be practised, md all old

should be pulled up and burnt, oi
|

I in the i
I pens, in

order that the larvae may havi unit] of completing
their life history.

Tliis pesl is und 01 to be reckoned with

seriously and it mat) prove very diffi mtrol. Cowpeas
mature in i comparatively short time, and thus escape serious

damage.
(To be contim

LOCUSTS IN DEMERARA.
In the Agricultural M 19,191 in article

ired "ii the subject oi in I rinidad, a severe

outbreak of which occurred in the San Fernando district List

MayandJune. Papers that have recently come to hand

indicate that a plague has now broken out in Demerara.

According t>i the Daily Argosy of October 2, Mr. G. E.

Bodkin, Government Economic Biologist, has paid a visit

to the Corentyne * loast, Berbice, with the object of investiga

ting and controlling the outbreak. It appears from the

report that great difficulty was experienced in carrying out

the necessary measuri ng to the indifference and laziness

and, to some extent, the suspicion of the coolie inhabitants.

When after some difficulty a gang had been procured it

is ible to begin to collect the locusts in kerosene tins,

and to burn them in deep pits with kerosene oil.

Towards the end of the report are reproduced the

following notes extracted from the Bulletin oj the Depart

of Agriculture, Trinidad and Tahago, on the subject of

locusts Mights in that colony.
—

'From time to time large flights of this locust come over

to Trinidad from the mainland of Venezula. Its particular

food-plants appear to be banana leaves, coco-nut palm leaves,

Indian corn, cassava, peas and sugar-cane. Cacao was not

touched.

'Control measures consist in digging up the eggs, and also

in the destruction of the young hoppers by driving them into

trenches and there burning them with kerosene oil. The

as ot atsenicals Is also advocated.'

Mr. Bodkin goes on to say that the Trinidad locusts

present infinitely greater danger to cultivators than the

species occurring at the present time in Berbice. The name

of the species is not given, but it is apparently <

j
u i t e distinct

from Schistocerca paranensis, the form which occurs in

Trinidad. The latter is said to be smaller, and it moves in

vast swarms according to the habits of a true migratory
locust. The species of locust thai damaged cultivations in

1886 was, as far as can be ascertained from the incomplete
records in the British Guiana museums, Acridium vicarium.

The sudden appearance of Schistocerca paranensis in 1 lemerara

is well within the bounds of pos ibility.

In Zanzibar the principal crop is cloves. The average

yield per annum from a plantation of 3,000 trees of about

sixty years old, owned and managed by Europeans, is 8 lb.

per tree: ninety-eight trei planted to the acre: the

price varies according to the size of the crop. The price

of recent years has varied from Rs. 8-8-0 to 1 I ">-0 per
frasla of 301b. The Governmi i duty oi 22 per cent,

on all cloves exported. Coi inks next in importance to

clove. It is estimated thai there are about 45,000 acres

under coco-nuts in the two islands.

FIXATION OF NITROGEN IN INDIAN

SOILS.

The 'punt 1m of nitrogen -ays Dr. biutchinsoti

(Bacteriologist to the [mperial Di pa at ol Agricul-
ture in India), which leaves that in the form of

agricultural products is tnfinitel) gi atei tl in the
nut returned to the soil eithei

manure or leguminous plants. It is very impo
therefore to encourage the activities of Azotobacter and
Clostridium organisms which are capable ol ni

fixation from the atmosphere while living a free life in

the soil. The following conclusion- were arrived at

by Mr. J. H. Walton, B.A., B.Sc, Supernumerary
Bacteriologist, in regard to azotobacter and nitrogen
fixation in Indian soils, and the paper to which
refer is published in the Memoirs of the Department,
(Bacteriological Series. Vol. 1, No. 4).

The nitrogen-fixing power of Azotobacter in cultures

inoculated with I'nsa soil compares \er\ favourably with that

observed by other investigators.
There is a well marked seasonal variation in the

nitrogen fixation in cultures inoculated with soil.

Pure cultures of Azotobacter isolated from different

soils vary in nitrogen-living powerand in morphological and

cultural characters. These i 'phological and cultural - h

ters are constant in any particular variety.

Black pigment occurred only in impure cultures.

Nitrogen fixation in soil is increased by cultivation and

the addition of suitable carbohydrate material. We may
conclude that proper soil management shculd include the

provision of conditions favourable to the physiological

activity of Azotobacter, namely aeration, the presence of

lime, and the presence of available carbohydrate food. The
increased nitrogen fixation observed as resulting from the

addition of humus, and the experimental demonstrati

Koch that cellulose may be acted on by micro-organisms in

the soil so as to make it available as carbohydrate food for

Azotobacter, emphasize the importance of such agricultural

operations as tend to maintain the supply of organic
in the soil.

The study of the physiological effect of rations from

single plant sources up in cows subjected to the strain of

reproduction, carried on by the Departments of Agricultural

Chemistry and Animal Husbandry lor the past seven years,

has narrowed itself down to a detailed study of the corn and

wheat plants on reproduction. In all of the work

a chemically balanced ration from the wheat plant and its

products has never produced normal calves, while a

from the corn plant has always produced vigorous offspring.

In view of theories held bv various investigators it was

thought possible that the injurious effects of the

restricted to the wheat plant might be due to the prepond-
erance in the mineral matter of acids over alkalies or to the

large amount of magnesium compared with calcium. Ho
it' has been impossible to correct tic ol

by the addition of various alkaline salts. It has also been

found that disturbing the balance of mineral matter in the

corn ration by the addition bi various salts, or even rendering
the ration acid by the use of mineral acid-, did not lead to

injurious results. (Wisconsin Bulletin, No. 250.)
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GLEANINGS.

Amongst tin d lie colon) oi

Si ychelles in 19] I wi ae \ Palm (Attalea
i

,
and the Barbados cherrj {Malpighia

In the Leeward I tte for September 23, 1915,
a notification appears to the effect that until further orders

my animals in Montserrat coming from the

bited "ii account of the existence
•

: mthrax in the latter colony.

According to the Internationa} Sugar Journal, the

cultivation of sugar is being extended in all sorts of

lected places including Portugese West Africa, where
a company has recently cleared 3,200 acresfor cane. A
mill capable of handling 7,000 tons of cane lias been erected.

The Mirrlees Watson Company, Limited, have furnished

thi I ifficewith an illustrated catalogue describing the Ramsay
latent Maceration Scraper and Intermediate Carrier for

Multiple Crushing Mills. It is stated that the appliance is

now in use in a number of Hawaiian factories and is giving
mosl sat isfactory results.

According to a reference in the Experiment Station

Rrcord (Vol. XXXIH, No. _) the sugar and potash contents

of beet follow closely the quantities of potash supplied with

little reference to the quantities of sodium that may be added
hi ci It is believed, however, that the present

odium increases the effectiveness of the potash.

The influence of position in the ppd upon the weight of

the be I is referred in tin Experiment Station

Record (Vol. XXXII, No. 6). It is believed that the

of ovules which develop into seeds increases

from the base toward ;matic end of the pod.
'II pod i'.

i
i maj fee fairly regular, but

falls off toward the stigmatic end, where the

H lower than it is a little farther down
the pod.

A note is made in the Experiment Station Record

(Vol. XXXII, No. 6) of a quarter of beef which was kept
At the end of that time it showed

no indii ition of purification. The fibres of the meal on

animation appi ixed anal, and the meat
onsumed without any .sign.- ive disturl

It i tat perhaps one i ison whj this meat
laaint 1 not been

in and out of which other bee) was

[n ci with the i- of pedigree
into I lemerara by the Departmi i of S tlture,

the Da ions tl rows have
Bi rksbire sows, v Tamworth

SOWS \\ I

r fortnight. It is stated that

• have been receii be 1 ts than
can be sup .

irrange
for tie system
of rotatio

In an article entitled 'Musk ami Ambergris
1

in the

I'lrfiimii ii and Essential Oil R ora foi Julj 1915, it is

stated thai in the days of Louis SIV, everj table cot

'Pomade a la Frangipane' or 'Esprit de Frangipane'. During
-

Frangipane as a perfume li is come inl

although perfumers diffet is to i1 iration. h.

the same article reference is made to » 'ol Brst visit to

Antigua, where the air wa int with perfume'. Upon
landing they found vast quantities of /" dba in full

bloom, yielding what Itas often been i died 'the

perfume .

In a lecture delivered by Mr. Et. 1). Anstead, M.A., to the

United Planters' Association of Southern India, some

interesting figures are given in regard to the potash content

of certain plants used as green dressings and as mulches.

Tephrosia purpurea contains 2 I pur cent, potash in its ash,
while Albizzia printings contain 22 -

8, Casuarina only 4'9

while Leucaena glauca, 20-1. It is interesting to note that

coco-nut husk contains as much as 17*0 per cent, of potash in

its ash, whereas the shell contains 26"5 per cent, and the

leaves only IT per cent. The lecture referred to is

published in the Planters' Chronicle for August 28, I'M"'.

In a letter received from Messrs. Pickford a- Black

Ltd., of Halifax, N. S., it is stated that the West India

Court at the recent Canadian National Exhibition was the

smallest for some yens past, but it was the general opinion
that Jamaica, the only participant, provided the most

attractive and representative exhibit it has had forth

four years. The Toronto World for September I. L91 5, calls

attention to the Handbook distributed by the Imperial

Department of Agriculture for the West Indies entitled Tin
\\> t Indies in Canada. This, it is pointed out, contains

much information concerning the West Indian Islands and
their products.

In the issue of this Journal for January I, L913, atten-

tion \\ii- called to the gradual disappearance of the black

witch or tick bird {Crotophaga ani) from certain islands in

the West Indies, ami also to its complete absence in others

Mr, A. .1. Brooks, Agricultural Superintendent, St. Lucia,
reoords the fact that a specimen oi i he bird lues

pi
i

taken up its abode in the Experiment S Reunion.

This bird was exceedingly common in St, Lui fifteen

ago, but has been practic fly exterminated by the

( hving to their beneficial d

with the destruction of inset pests, an increase in the

number of these useful birds is to be encoura _
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THE CYCLONIC DISTURBANCE OP
AUGUST 10.

It may be of interest to re :ord in this Journal the

nature of the cyclonic disturbance that passed through the

Windward and Leeward Island lay, LugustlO, 1915.

By reference to the accompany ng map, which gives in

unmatic form the general c< mditii tved to exist

on the aftern i of August 10, the geni
of events

can be appreciated. The cyclone, which wa irea,

apparently originated south-west Dominica and its centre

passed over that island. The dotted or right-hand circle

of the diagram represent the disturbance -
i after its

formation, before it had attained a intensity.

_\ s it . .in its westwai I

)
increased.

Luckily it ntly near to Dominica to leave

insufficient time for anj great intensity iched before

passing over that island: otherwi : the damage inflicted

would have been very much greati c than it was. Travel

ling westward the storm was in full force by the time it

reached Jamaica, and apparently maintained its intensity

until it penetrated the Southern States of America causing

murk damage at Galveston on Ae coast of Florida. In

Louisiana it is reported that o image was done

especially to su iries, as far west as Franklin.

Fig. I 7. Pass vge of hi: ( !y< i.,.

The observations made in the different West Indian islands

fully substantiate the nature of the disturbance as indicated in

the above diagram. In Dominica, at the approach ol the
storm north winds were experienced with a falling barometer.
About fi..'!(> p.m. there was a lull with the barometer at

29-3") inches, the lowest point t*. which it fell. This indi
rated the passing of the centre, \iter that the wind veered
to the south and blew with renewed vigour, and then

eventually subsided. These observations are clearly in
accord with the wind directions indicated by the arrows in
the diagram.

In regard to observations in the other islands lying
north and south of Dominica, it must be pointed out "that

the area of a
cy< [i oe is not definitely circumscribed as might

be thought from the diagram. The circles merely represent
the inner /.ones of greatest intensity. The cyclom has
a much greater radius of influence, which gradually dimin-
ishes towards the periphery. 'this ,,,-,., u for the

weather conditio i a p distant fi

centre as Barbado and
In Barbados, on the morning ol the 10th, tl

which was moderately, ligh

thenorth.cha - aincreash inti

and then south, from whi - for
--.ii- hours, thus leading local obser i I that the

-I'., this southerly wind

representing . isiderable m into the c;

in .i from these facts it is >-. id
|

thi outei
of the disturbance p issed over Barbados.

In St. Lucia some light damage was d
the west-rly and south westerly wind experienced in the

evening ol the 10th instant, and strong southerly winds
occurred in St. Vincent. The condition nS Kitts were
much the same as in Ant igua.

In Antigua, as would be exj ted, the wind first blew
from the in nth, then from the north ea ngii
ami then, as the disturbance passed over, to the south east and

ultimately to south, when the weather becamecalm. Bi

the change from northeast to south-east the I

reached its lowest point, namely 29*775 inches at 6-15
This, as would be expected, is a highei reading than that

registered at Dominica about the same time (29-35 inches).
The gradient of atmospheric pressure is naturally sli

on the outskirts of tin
03 :lone than in tin path entre.

The foregoing account shmvs very plainly tie

tance of wind observations during the course of a cyc-
lone as by a comparison of these at different times and

pla.-es the position ami path of the centre of the dis-

turbance can be made out. The barometrical reelings
indicate the intensity of the storm and the reli

rate at which it may be expected to be advancing or

retreating. It is important that observers should 1

the direction of the wind and the changes that take place
the cyclone passes: the hour of the day should be stated in
the observations. The directions of the windareas important
as the height of the barometer in forming a clear pictu
the cyclone and its prog, ess. Wind observations should be
based on the movements of the lower clouds rather than

upon the indications of surface objects like weather c >cks or

flags.

In regard to the East Africa Protect! rat... the year 1913-
1 t is characterized as one of conspicuous development in

nearly all branches of farming. In .March it wasestimated that
ever 5,000 acres were under coffee cultivation, while tl.

said to be large areas of land equally suitable for cultivation
of this crop. A coffee plant inspector was appointed from
Jamaica and the appointment has proved very popular a

the settlers.

Changes in the G-uiana Scholarship.-A cir-

cular letter has been addressed by the Governmen
to the Combined ( lourl -vith reference

1

the regulations regarding the Colonial Scholarships. B
Guiana being an agricultural country, it is thought 1

should l.e laid down that in the case of two scholarships in
even three years the winners must Study scientific agriculture
or engineering, or undergo a course of industrial train

son icollege or institute selected by the Government, and
that one scholarship only i M everv three y . should be
awarded for law, m . arts. It is 'also

that no scholar be all nter as a -indent at m
Inns of Court for call to the liar unless he has the

ling without encroaching on the scholarship allowai
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PLANT DISEASES.

SPRAYING OF GROUND NUTS FOR
LEAF RUST.

Mr. W. I the Botanic Statioi . M

port on the results he h

in the current year from a comparison of sprayed and

unspra; ad outs. Tl"

the amount of

yield t> from the of the

rust : Lag., 1>\
i

I lordeauj

I IX'.

Mr. 11 carried cut

in 1914 was pub! si d h :
;

I Vol. XIII, p. 380.

The plot, which was situated at '• S ition, was

April 1- with the Virginia Running variety

each way. The ground has

d the eastern half was

i ionally chosen foi for the reason that the

lowei (western) exti i sucB plots usually gii

available as to

this particular plot. The sprayed and unsprayed sections

were eai b
'

n area, and each was again divided for

the purpose of theyieldsoi sub-sections thinned

out to one plant to the hole and others left with two. An
additional, more legitimate complication was introduced by
the variation of the number of times the sub sections of the

treated portion were sprayed. The accompanying diagram
will make the explanations easier to follow:—

East

West

A represents the sprayed section, B the unsprayed. A"J

and B2 were left with two plaids to the hole, Al and Bl
with only one. Spraying was carried ont as follows:—

Al, thrice, at 4f>, 59, and 74 days from planting.

A -

-', twice, at 59 and 84 days from planting.

In other words, A2 was sprayed at *! week- and again
in interval of .'I

1

, weeks, while Al was first sprayed at

<;', weeks and twice again at fortnightly intervals.

Pustules of the rust fungus were first noticed on the

unsprayed portion on .Inly li.'i or just a month before the

nuts " ed. At the time of reaping the foliage on
i .I.

<

|

n .it i< m i if this unsprayed plot was withered and

dropping from the plants, and the remainder was much brown

ed, practically every developed leaf being covered with the

pustules of the fungus.

v., s'ji fungu as to be seen

, , it sect ion up to the time of reaping; onlj a Few

scattered ild be found carrying pustules. Reap
han in the case of the unsprayed section,,

and even then the foliage of the pi fairly greei

healthy.

yield of tl ent. more than

of the uns]
: out below:—

Mirllt.
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iss is being made both in St. Lucia and Si N

'i of 1 k worm
disease. Eouse-to-house ag made and sanitary

latrines are beii

si lucia. From this colony Mr. A. J. Brooks writes

to say that during September the
pi' king of cacao and limes

was in operation while the rtce ol the cane crop was

ictory. Special work on the pari of officers oi the

Department consisted in the surveying and laving oul of the

Choiseul village extension, ai >ut bonuses to

vendors of the limejuice factory. In connexion with the

latter, 24 casks of concentrated rboys ol

distilled oil were shipped during the month. The advi or;

committee appointed bj the Administrator in connexion with

the limejuice factory had its first mi eting at the Treasury on

ember 20.

The rainfall for the month it the Botanic Gardens

Castries, was ll"87 inches; rain fell on twenty-six days.

At the Agricultural and Botanic Station, Choiseul, 6 -

51

inches were received, which fell on fifteen days.

The distribution of plants continues actively as usual.

The following are the figures recorded for September: limes

2,011: oranges (budded) 36; i ii< 200; decorative, 36,

giving a total "1 2,283. A i siderable quantity of

eed was also distributed.

st. kins. Mr. F. R. Shepherd informs this Office thai

the chief work during September at the Experiment Station

consisted in the picking of cotton from the selection and

manurial experiment plots. The returns are, so far, excellent

both in quantity and quality. Owing to the seasonable

weather, th crop throughout the island has made

great progress, and there is every prospect of a large

crop for next season. The canes are healthy and growing
vigorously. The only sign of anj disease is in the case of 1!. 208,
which on some estates is attacked by root fungus (Marasmius

"/): but this variety is being gradually discarded.

The estate cotton is being reaped, but there will not be

so good a return as was at fir ted on account of the

ni rains and high winds. In the Valley district the

yields will no doubt be fair, but in the northern districts

returns will be below the average. A meeting of the Agricul
tural and I d

-
i. was held on September 7,

when the results of the reaping of the sugar-cane varieties

were laid before the meeting bj the Agricultural Superintend-
ent. The rainfall for the month at Basseterre was t*39

inches; the total precipitation so far for the year is 39"98

inches at Basseterre, and ii0'90 inch m the northern districts.

The following is a summary of the work conducted at the

Government Laboratory by Mr. II. Waterland, the Chemical
Assistant: Direct polarization ol igar fr Central factory;

physical analysis of soil; determination of organic carbon in

soil; determination of nitrogen in si
II; analysis of one sample

if cane tops; estimation of water, protein, and fat in sample
e tops; analysis of three samples of mill; sent by' the

i 'I i't Pi lice and analyst i hn e samples of milk from

the 3ub [nsj tor of Police in Nevis.

dominica. His Excellency the Governor has been

pleased to appoint provisionally, pending the signification ol

His Majesty's pleasure, J >r. II. A. A. Nicholls, C.M.G., to be

iiber of the Executive Council of the Presidency.

rding to the Dominica CkronicL for Saturday September
25, the weather was verj unpleasant on the previous Wi

lay, when there were frequent south-westerly squalls with

y sho«e,- lit On Tuesday night
the baromi 1 to 29*78, n Wednesday it was stil

Is to its

d point. I i r waa
to be linked with

:

'Some indications of disturbance iminedi

.lea.' The rainfall registered at the Botanic Gardens
for t he two nber 2 L and lies.

A no ing in the I )ominii i

calls attenl ton green
limes In New V.iik al about

shipments should

that the same care should be bestowed upon packing and

ng as is done in i bi neighb >ui tng i land of St. Lucia.

AFRICAN AGRICULTURE.
The following particulars in connexion with agriculture

in Africa are ab matic and Consular Re-

ports— No. 5423, Annual Series; and

Nos. 821,825, 840, and 843. The total value of ground nuts

exported from French West Africa in 1914 \ i9 91,540
francs or £2,395,661. With regard to the yield of ground
nuts it is not easy to obtain reliable infi irniat ion upon the

subject from native cultivators. Th might be from

S00 to 1,000 kilos, per hectare. The research station at

M'Hambey, whi built for the purpose of carrying on

a scientific study of tin- cultivation of the ground nut plant,

should, it is believed, in a few years, be able to give
valuable adviee and information upon thesubj

Two experimental plantations were opened during 1913,
one at Maigana near /.aria in the drier portion of the Protec

torate of Nigeria to the north, and the other at Aguji, some
30 miles east of Ilorin, in the more humid climate of the

Niger valley, some 200 miles further south. The object of

both these farms was primarily to test the suitability of the

respective pistricts for cotton growing. In addition ti

however, a number of other crops were also under experiment

including green and leguminous crops of various kinds, ground
nuts, maize, and fodder crops. A special point was made it

both these plantations of the training of native instructors or

overseers, with a view to placing them in charge of trial plots
in out-districts, and other agricultural work. A comparative
statement, compiled 1>\ the Comptroller of Customs, of the

quantities and values of taose agricultural exports of Nigeria
which are of principal interest to the Northern Provinces,
shows that there was a remarkable increase in the export of

ground nuts during the year. Shea nuts also show a very

ictory increase. I'i i slight rise in export of cotton from

Northern Nigeri i « is principally due to the greatly inci i

output of the Ilorin Province; it is mi that in the

majority of districts t he popularity oi cotton cultivation is on

the wane, its place being taken by ground nuts and !

corn, which prove to be re paying crops.

As the export of cotton for both the Nigerias is

included by the cust s in one return, it is not possible to

state the proportion which can be credited properly to either

the northern or the southern Protectorate, and the fj

given in this connexi n for the whole of Nigeria. The
total average export i lint and cotton seed for the

past five years has been is follows: cotton lint 36,578 cwt.

value £102,168; co id 3,766 tons value £9,163. The

average export of cacao for a similar period wa '. 130 1 IT lb.

value £125,150.



THE AGRICULTURAL NEWS. October 23, 1915.

MARKET REPORTS.

London.—The West India Committee Circular,

September 7, 1915.

Arrowroot- 2d. to 4|d.
Balata Sheet 2s. iU. to 2s. ad.; block Is

Bek-\\ ax No quotations.
Cacao—Trinidad, 81 to 85 per cwt. ; Grenada, 76/- to

80/-; Jamaica, 72s. to 73s.

Coffee- -Jamaica, no quotations.
Copra—245s. to £24 L5s. per ton.

Cotton—Fully Fine no quotations; Floridas, no quota-

tions: West Indian Sea Island, I3rf. to I6d.

Frcit—No quotations.
Fustic—No quotations.
Ginger—Jamaica, 55/- to 75/-.

Isinglass -No quotations.
Honey— N>> [uotations.
Lime Juice—Raw, 3/8 to 3; 9; concentrated, £30; Otto of

rimes (hand-pressed), no quotations.
Logwood No quotations.
8Lv.ce—9./. to2/lld.
KlTMEcs- 4\<l. til Tlfrf.

Pimento— No quotations.
Rubber—Para, fine hard, 2/4J; line soft, 2/3; Castilloa,

L'lA.

Rum—Jamaica, 4 •_' to I '•'

Barbados.— Messi JamesA. Lynch <fc Co., Ltd., October

2, 1915; T. S. Garrav n & Co., ( Ictober 6, L915;

W. P. Leai 6i k a <

o., I li i i

v
. 1915.

Arbowr $4-50to S4i.ii per 100 ft.

.

,, ,,. $15-00 to $16-00 p. c 100 H..

Coi .mi- $16-00 husked nuts.

11 w si 71' per 100 ft.

Hin res Nitrate of soda, no quotations; Cacao manure,
$50-00; Sulphate of ammonia, $85'00 per ton.

Molasses No quotations.
Onions 8400 per 190ft.

Peas, Split- 812-00 per210 ft.: Canada, $5-40 per 120ft.

Potatoes— Nova Scotia, $2*75 per 160 ft.

Rice—Ballam, 86-20 to 86 50 per 190 ft.; Patna, no quota-
tions; Rangoon, no quotations.

Sugar—Muscovado centrifugals, 84*25.

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

1, 1915.

Cacao—Caracas. 17k-. to I7jc; Grenada, 17|c. to lH]c;
Trinidad, 18£c. to 18jc. : Jamaica, 15c. to loic.

Coco-nuts—Jamaica and Trinidad selects, $28-00 to

$30-00; culls, $18-00 to $19-00.

Coffee—Jamaica, 7jc. to lie. per ft.

Ginger— K'.ic. to 16c. per ft.

Goat Skins-- Jamaica, 43c; Antigua and Barbados, 40c. to

43c; St. Thomas and St. Kitts, 38c. to 40c. per ft.

Grape Fruit—Jamaica, $2-75 to $3-25.

Limes $5 "'I to 86-50.

Mace— 36c. to 50c. per ft.

Nutmegs—lie to Hie.
Oranges—Jamaica. $2*50 i

Pimi s i" ojc per ft.

Sugar—Centrifugals, 96°,
'

89°, 3-10c. i" 3-24c; Molasses

all duty paid.

83-00.

75c. to 3-89c: Muscovados,
89\ 2-97c. to 3-llc .

Trinidad.— Messrs. Gordon, Grant A- Co., October I.

191-
r
..

Cacao Venezuelan, $17-75 to $18-25; Trinidad, $17-50
to $18-25.

Coco-m r ( >n 72 . per Imperial gallon.

Coffee—Venezuelan, 9c. to He. per ft.

Copra- $4 25 to $4-40 per 100 fb.

Dual $6 25 to $6 50

Onions $300 to $3-60 pei 100 It..

1 -,, |9-75 to $10-00 per bag.

Potatoes— English 81-25 to $2-00 per 100 ft,

Rice- Yellow, $5-80 to $6-25; white, $575 to $6-00

per bag.
vp.—American crashed, i>" quotations.

British Guiana.—Messrs. Wieting k Richter, Septem-

ber 18, 1915; Messrs. Sandbach, Parker & Co.,

October 1, 1915.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. No. I. Out of print. Nos. 2, 3, and t,

in original paper covers a
[, price 1 ich. Post free, l--.il?.;

: II, III, IV, V, VI, VII, VIII, IX, X, XI, XII, XIII and SIV: Prici 2*. each; Po 2*. 8d., where

te. (Ill, ". IV. 3; and V, 2 and " are oul of print.)

V, No. 1. Containing papers on: The Development of igriculi ire (Mr. A. D. Ball's Add re;

the British Association for the Advancement of Science); Agricultural Industries of VIontserrat, by
Francis Watts, C.M.G., D.Sc; Report on the Island of Redonda, by Dr. II. A. Tempaoy; Note on the

Feeding and Mammal Value of Lime Seeds, by Dr. II. A. Tempany; the Poisonous Forms of Phai
lunatas (Lim;i 1 ., -, ,

, ,, U \Y. R. Dunlop; Skin Diseases oi Cattle in Antigua (compiled from the

- of P. T. Saunders, M.R.C.V.S., A.V.C.).

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the inl ation contained in them is especially

adapted to Wi -• 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 circulal The number issued up to the

present time is seventy-five. Those mentioned in the following list are still available; the resl are out of print.

Sec; IB INDUKTKI . i:\r.i: \|..

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 L901, No. 13; in 1902. id.; Part II., price id.

No. 19; in 1903, No. 26; in 1904. No. 32; price 4d. each. (43) Cotton Seed and Cotton-cake-meal on Wesl Indian Planta-

.SeedliiiLi Canes and Manurial Experiments at Barbados, tions. Price 2d.

in 1903-5, No. 40; in 1904-6, No. 44; in L905-7, No. 49; (60) Cotton Gins, How to Erect and Work Them. Price id.
in 1906-8, No. 59; in 1907-9, No. 62, No. 66, price 6d. each. (65) Hints for School Gardens, Fourth Edition.

Seedling and other Canes in the Leeward Islands, (71) Insect Pests of the Lesser Antilles. Price Is. 3d.

in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; (72) Lime Cultivation in the West Indies. Price 9d.

price 2d. each; in 1903-4, No. 33; in 1904-5, No. 39; in (73) K<">t Borers and other Grubs in West Indian Soils.

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

price Art. each, in 1908-9, No. 63; in 1909-10, No. 67; (74) Cotton Cultivation in the West Indies. Price 9d.

price 6d. each. (7">) Insect Pests of Sugar-cane in Antigua and St. Kitts.
Manurial Experiments with Sugar-cane in the Leeward Islands, Price, 6^.

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; (76) Indian Com. Price 4./.

in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8, No. 57; (77) Erysipelas and Hoose. Price 2d.

in 1908-9, No. 64; in 1909 10, No. 68; price 4d. each. (78) Onion Cultivation. Price 3d.

Sugar-cane Experiments in the Leeward Islands, (79) Root Diseases of Live Trees in Forest Districts. Pri id.

in 1910-11; in 1911-12; in 1912-13, price 1*. each.

The abow will lie supplied post free for an additional charge of
j^d.

for the pamphlets marked 2d.: Id. for those

marked id. and for Nos 73 and 75; \\d. tor Nos. 40, 44, 49, 59, 62, 63, 67 and 74. Postage for No. 71, id.

and for No. 72, 2d.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence and from progress and

other reports; and. in fact, any information indicating what is going on in each colony and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is

2s. 2d. per half-year, or is. 4tf. 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. A applications for

opies are to be addressed to the Agentt, 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. Titos. Lawlor «v- Co., St. George.
West India Committee, 15, Seething Lane. St. Vincent: Mr. J. 1). Bonadie, 'Times' Office.

Barbados: Advoi iti I o. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. R. W. Niles, Botanie station.

Jamaica: The Educational Supply Company, Ifi, King Dominica: Mr. J. II. II. Bridgewater, Roseau.

Street, Kingston. Montterrat: Mr. W. Robson, Botanic Stat

British Guiana: The 'Daily Chronicle' Okfh e, Georgetown. Antigua: Mr. S. 1>. Malone, St. John's.

Trinidad: Messrs. Mi [r-Maksh.vll & Co., Port of-Spain. St Kitti: Tbe Bible \m> Book Supply Agency, Bassetbrre.
Tobago: Mr. C. L. Plagemann, Scarborough. N$vii: Messrs. Eowell, Bros., Charlestown.

Canada: Lewis W. Clemens, 71 King Street, West, Toronto.
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THE BEST MANURE FOR COLONIAL USE
cs

Dissolved (Soluble) Guano
FOR SUGAE-CANE AM) GENERAL USE.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

The Anglo-Continental (late Ohlendorff s) Guano Works,

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

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

TO BE ISSUED SHORTLY.

WEST INDIAN BULLETIN,
Vol. XV, No. 2.

( ontaining the following papers: Review oi Ten dears' Work
d the Antigua Sugar Factory (< lunthorpes), bj Francis Watts.

C.M.G., D.Sc.; The Soils <>t Antigua, by H. A. Tempany,
L).Sc; A Method of Sponge Cultivation ami its Prospects in

the Lesser Antilles: with Notes on Other Possible Shallow-

water Fisheries, by VV. R. Dunlop: A Parasite of the Flying

Fish, by Dr. W. [.Caiman, British Museum (Natural History);
rl on the Prevalence of Some Pests and Diseases in the

[ndie during lull, by II. A. Ballou, M.Sc, and

W. Nbwell, D.I.C.

THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LTD.
COTTON GINNERS, OIL REFINERS
AND PLANTATION SUPPLIERS.

IMPORTERS oi'

WEST INDIAN
COTTON SEED.

Quotations made on application for tin' purchase of

Cotton Seed from the neighbouring [glands.

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK,
BRIDGETOWN, BARBADOS.

August C, 191 o.

Printed at Offide of Agricultuml Rqwter, 1 High Street, Bridgetown, Barbad
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REGULAR MAIL, PASSENGER & CARGO SERVICES
FROM THE

WEST INDIES
TO

THE UNITED KINGDOM

CANADA
DEMERARA and PARAMARIBO
PANAMA CANAL and PACIFIC
PORTS

PORTS OF CALL
Azores.

I St. Vincent, St. Lucia, Dominica,
Montserrat, Antigua, St. Kitts,

I Bermuda, Halifax, N. S., & St. John (N.
Grenada & Trinidad.

(Trinidad, Puerto Colombia,
I Cartagena, Colon, Panama,
I Callao, Iquique, Antopagasta
land Valparaiso.

B.)

REGULAE MAIL, PASSENGER AND CARGO SERVICES FROM THE
UNITKD KINGDOM TO

BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, .Madeira & St. Vincent.

REGULAE SAILINGS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,
STRAITS SETTLEMENTS, HONG-KONG, CHINA

& JAPAN.
Head Office : 18, Moorg-ate Street, London.

E hes at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Rio de Janeiro, Madrid, etc.
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A Practical Experiment
IN

Tick Eradication
in

Antigua CATTLE TICK
FEMALE

The foll.iu ing extract*- from
"
The West Indian Bulletin," No. 2, Vol, xic, from a report by Mr. P. T. Saunders, M.R.C.V.S., Veterinary Officer on

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

incident illy proQc hou) easily and cheaply the great economic waste caused by ^Uicks can be oboiated in the West Indies and other tropical countries.

The question of Ticks and their eradication is one thit has played an

rl in I he economy of the stock industry in the West Indies

iny years. It is feared, however, that in many islands no attempt

- been made to deal with the question in an efficient manner, and, as a

iitural consequence, the Tick has always had, more or less, the upper

I in the struggle.

In al ! ason, the

cfFect on the anim tls is very

marked from the anaemia con-

sequent u]
"'ii the in'-. I

1

loss of blood from

of the ticks, and i

look poor and mi erub i

their effect: .

also be iii
the agency of Tm

itonce
i

>

! jr their systemati

This conclu i i d

upon the re
;

i<

Messrs. Henckel

& Co., and the If

a spraying mach

with the herds of cattle used

on the company';, estates in

Antigua.

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 Coopers Cattle 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 use are easy to follow, and the preparation of the

spraying solution is accomplished simply by the addition of the dip to cold

water and thoroughly mixing, in the strength required. As the surplus Dip
drains back to the tank, and as each animal carries away on its skin something

THE IMPROVED

less than '-gallon, it will be gathered that the cost of spraying per head is

very small : the actual cost per head works out at about
'

d., and it is esti-

mated that the cost of spraying would not exceed 1 8d. per head per annum.

The results obtained from spraying have fully justified (he most

sanguine expectations. It should first and foremost be recorded, that on

sprayed cattle it has resulted

in 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.

COOPER" CATTLE SPRAYING MACHINE On one occasion, seventy-three
(Erected ready for USe) cU ,,e passed tHrough the

machine in seven minutes, each one being effectn civ and completely sprayed.

The success which has attended this innovation shou... be sufficient

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

their stock at heart, to follow the lead of Messrs. Henckcll DuEuisson & Co.

The erection of spraying machines is a matter which :• v ell worthy of

the attention of stock owners generally, and the writer very strongly

advocates their erection in different parts of the se\ur. . 'lands of the

West Indies. It may be possible, in many instances, for groups of owners

to combine to secure (his end.

COOPER'S CATTLE TICK DIP

Has received the official approval of the following Countries:

Union of Smith Africa, Northern Rhodesia, Brazil, Itasutoland,

Nyasaland, Swaziland, Southern Rhodesia, Madagascar,

British l
:.ast Africa, German East Africa, Portuguese East Africa,

Portuguese West Africa, Egypt, Argentine Republic, Queensland,

United States of America, Northern Territory of Australia.

WEST INDIAN AGENTS :

ST. K1TTS : S. L. Horsiord & Co. ANTIG1 \ i Bennett, Bryson & Co.

JAMAICA: I). Henderson i* C".. Kingston.
OkLNADA: Thomson, Hankej & C.'.

BARBADOS: Barbados Co-operatin Cotton Co. Ltd.

TRINIDAD: I. tieddes Grant. I'ort of Spain.
BRITISH OUIANA: Sondbach, Parkei & ^...

.ST. VINCENT: Corea & Co.. Kingstown. \E\ IS: S. D. Malone.
DANISH WEST INDIES: Curl V. I :i Keel Si rhnmas.

MONTSERRAT: \\ Llewellyn Wall. DOMINICA: lt»n. H. A. Frampton

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
BRANCHES : Toronto, Chicago, Sydney, Melbourne, Auckland, Buenos Aires, Monle ViJeo, Punta Arenas, Easl Loailon, Odessa.
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Scientific and Vernacular Naming.

REl 'ISI( IN was first given to the naming oi

plants bj I. miii us or von Linne, the great

Swedish physician and botanist who lived

in the eigl teenth century. Based on sound principles,

his binominal system of o enclature persists in all

ess ntial particulars al the presi nt day, and it employed
with care and discretion, these binominal designations

constitute perhaps the mosl scientific feature of biology
The names i if plants as conceived by Linneus arc of

two kinds: those oi the class and order, which are

understood; and thus, . . t the genus and species, which

arc expressed. The name of the class and order never

enters into the denomination of the plant, though at

the same time it is always connoted. All plants

agreeing in genus have the same generic name, and

each generic name must be single; and further, two

different genera cannol be designated by the same
name. Linneus also laid down the rule that the best,

generic names are those which express the essential

character or habit of a plant. In addition, he formu-

lated ether maxims concerning the etymological con-

stitution of botanical names, limiting their construction

to Latin and Greek: although man} of these lattei

canons have been criticised as trivia! and unimportant
:ln\ are generally respect'edat the present day. In

regard to the second or specific name, which is sup-

posed to point out the particular species of each genus,
we should again remember that those which indicate

a decided specific character are the best. A good

example of an intelligent specific name is found in

Panicum maximum, where the generic name denotes

the characteristic inflorescence of the genus, and the

specific name the idea of sizv. To designate a varii t\.

it should be mentioned that a third name preceded by

the abreviation 'van' is used after the second orspecific
li Mill

It is not unusual to use the name of a person as

it specific name (spell in the case of botanical, but not of

zoological names, with a capital letter) in the possessive

ease, as Thrinax M< >>• risi i : and iii the case of all

botanical and zoological names, the nam.' (generally

abbreviated) of the authority should be attached to

them in order to avoid confusion in mexion with

synonyms, thus Saccharum offi.cina.rum, L. This

question of synonymy is a wide subject of the

greatesl importance in biology. We cannot in the

space of this article presume to discuss it at any

length, but one or two aspects mat be referred to.
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Amongst the flowering plants our presenl

knowledge of systematy is sufficient!} definite as

confusion possible

in thai connexion. But in the case of specific nan

it is otherwise, and it i> quite common to find the

same plant called bj different names in different

places by different botanists. For this reason the

critical revision of genera is a very important branch

of pure botany. The trouble'lies principal!) in two

directions. First, opinions differ as to what shall

istitute a specific difference Amongst systematic

biologists we find two more or less distinct classes of

observers who labour under the jocular but expressive

names ol 'lumpers' and 'splitters'. A 'lumper' is

a botanist who shows a tendency to group closely allied

forms under the same name, while a splitter' exhibits

a tendency in the opposite direction, namely, to

separati forms of close resemblance under different

specific names. Either extreme is wrong, but in the

light of modern biology, the tendency to excessive

subdivision is perhaps the worse. The point is that

a so called s|ieeies is not a fixed entity: species are

constantly changing byslight mutations, or bj acquired

variations; and a specific- name at best is but

a provisional and temporary designation. The second

reason for confusion in specific names lies in the

circumstance that a describermay not be familiar with

the work of others in different countries. This

obstacle is being gradually overcome by increased

facilities as regards literature and the exchange of

specimens; but there still remains a need for more

•central 'clearing houses'. It should be remembered in

the present connexion that the Royal Botanic Gardens,
luw. perform an important service of international

influence in the matter ol' botanical nomenclature.

The publication of the Index Kewt nsis has enormously
reduced the confusion resulting from theexistence of

synonyms. The work goes on from year to year, and

supplements of tin- remarkable index are issued at

Convenient intervals. In its pages the names which

stand are printed in Roman type, while the s\ iyms

appear in Italics. It is one of the indispensable
works of systt

main- botany.

If we tiun to the lower plants, especially the

fungi, we find a much greater want of precision than

amongst the flowering plants. The classificat i tf the

fungi is unfortunately artificial in mam respects; nor
ii this be wondi red: ing heii comparatively

simple structure. Morphological diffeiences arc ,,.

very minute and slender, and we not
infrequently

hwe to depend upon such varj ing factors a- colour and

-hap- as a iic an- of distinguishing genera aind spi

In the case of fungi which are not highly parasitic, it is

possible to decide upon specific differences by means of

comparable cultures. The genus Fusarium, for

instance, is being studied after this manner in the

United States. Different forms of the genus from all

over the world arc hem- grown in culture media under

tin- same conditions, and n is hoped by means of the

observations obtained to decide whal forms are distil

and what are similar, tt will be readily realized how

important it is to eliminate synonyms amongst the

fungi, bj considering the case of Die-back disease of

cacao. The fungus causing tins disease has been

known under at least half a dozen different names in

different parts of the world, and it was only after

a critical examination of the forms in the Federated

Malay Stale- t hat Bancroft came to the conclusion that

they were all one and the same organism, which he

named Thyridaria tarda. The practical importance
of a result like this* is considerable. The distribution

of the fiingu- becomes definitely known, and legislation

can be introduced accordingly. Further, methods of

control formerly recommended as applying only to

one form of fungus of supposedly limited distribution

becomes afterwards applicable, al am rate theoretically,

to half a dozen which woe at. first thought to be

distinct.

Generally speaking workers on the fungi are

inclined towards the class of splitters' previously

referred to. There is a tendency to name new species

on slender differences, and what is perhaps worse, to

split up unduly established genera. S e evidence

goes to show that this has been done for the sake

of self-advertisement rather than in the interests

of science. It is desirable that when they occur,

such tamperings should be
ruthlessly exposed.

Having discussed in outline the origin, uses, and

soi f the dangers attendant on scientific naming, we

may profitably consider next the corresponding

features of common or vernacular names. It is

ami-take to think that common names of plants and

animals are necessarily unscientific. Many conform to

the canon of Linneus, which says thai names should

express the essential character or habit of the plant,

and are accordingly highly instructive. Examples of

this are verj numerous: thus, nut grass (Cyperu.8

rotundus) is so called because of the little tubers on

the roots of this plant. On the other hand, the name
nut grass i- unscientific on account of the tact that the

swellings are not nuts hut tubers, while the plant is

not botanicall) a grass but a sedge. Less open to

i riticism is tin- name soap-berr) i Sapindus saponariu i,

so calhd because the fruit of this plant will when
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macerated in water produce a lather like soap

again love vine (dodder) ' '•< sen '.

sp.,
named afti i

hal.it of [tarasitic embrace; L-sidi grap
'

loba u vifer't ,
so called on :v c >unl f its mai

mil the superficial resemblance of the ripe

fruit to purple grapes. Bui the common or vernai

name has man) sei ious d ip
I with the

scientific designation. In the fii n
\> rpular

nam.'

us nothing about the class or order to which the

es belongs, that is to say, it. gives us no

what to its position or status in the classifi-

cation ol ill' vi getable kingdom. Further, there is

the re sei ious aspect from a . ictical point ol view,

thai i \iii in the same place a plant ma) I" 1 km.u n bj

more than common name. Thus BryopkyUum

calycinum is known both as Wonder-of-the World

and Love Bush; Borrickia << a Sea-side

( >xeye Sea-side tans) . and Samphire: and the common
/ rosea as Old maid or Periwinkle. When we

come i" consider the matter from an international

point of view, it becomes even more obvious thai

scientific naming is essential Thus in the case of the

genus of fruit i rees designated Anona, the same species

is called bj entirety different nanus in various parrs of

the world, and it would be hopeless to attempt to use

a popular nomenclature in writing of this group. That

such should be the case is almost a foregone conclusion

on account of foreign languages. In the West Indies,

even, we find that the admixture of French and English,

and to some extent Spanish, leads to great confusion in

d to vernacular names. The desirability of using

Latin and Greek for scientific names is not, as Linneus

thought, because these are less barbarous than the

i I. rn languages, but because the dead languages are

more fixed and international.

The subject of scientific and vernacular naming is

a wide one, but it is believed that in the foregoing we

have referred to most of its principal aspects. It will

be realized that if employed at all, it is essential to

use scientific names intelligently, and with due regard

to synonymy and the vernacular. Very frequently the

common name is a quicker and better means ol

indicating a species than the scientific, though as

a general rule it may be laid down that it is safer and

more scientific to use both kinds of names. In this

connexion we would call the attention of writers in the

Easl to the fact that the employment of the Indian

vernacular withoul the scientific, oratleast the English

equivalent, verj often makes then literature quite unin-

telligible in other countri s,
which is a pity on account of

the high standard and general interest of much of tin-

Indian work. No reference has been made in this

article to the promt t

is a matter which what on

subject. It the conl m is unfamiliar to him,

t he beginner will do well to pi L a the

way as we sb English, in the same

value to the vowels V en! ual ioi of tin

sonants occasion a c i i n amount oi but vi rj

slight a 1 1
i irks and directions to be

found in many botan) 1 ks will lead anyone to

a correct pronunciation. It is hardlj

point out t li.it a know i dge of I he classi

themselves is ofgreal use in connexion with

n: s, and may be regarded as essential to

botanists and zoologists who an enga d in the

of systematy.

Monograph on Sansevieria. A useful key-
to the different species of Sansevieria is contained in the
A Bulletin of Miscellaneous Information, No. 5 oi L915.

.Many species of this genus are largely cultivated in various

parts of the tropics for their valuable fibre, which is of

excellent quality in almost all, although varying with the

species. It is understood, however, that there is considerable

doubt in regard to the proper name, of the plants from which

Museum and other specimens of fibres have been obtained.

One of the most interesting characteristics of this genus is

the very remarkable change which takes place in the form of

the leaves of many of the species as the plant advances from;

the juvenile to the adult stage. This variability renders it

impossible to name specimens that are not of adult age
—

a matter which should be remembered by agriculturists
and others who may desire at anj time to have determina-

tions made for them.

The Sediment Test for Lime Juice.—Concen-
trated lime juice is tested for sediment as follows: 100 c.c. of

concentrated juice is diluted with water to 1,000 c.c, care-

being taken to effect thorough mixing. The mixture isv-

allowed to stand overnight in a graduated 1,000 c.c. cylinder,
and the level of the sediment is read off. The reading is

recorded as units of sediment.

This has sometimes been incorrectly stated as percentage-
of sediment.

The method is a conventional one, convenient for purp
of comparison. It now possesses additional interest in view
of the efforts that are being made in the West Indies to

prepare concentrated lime juice on a commercial scale, as free

from sediment as possible. The units of sediment may range
from i or 3 in samples containing little sediment up to 10(K
in samples prepared with little regard to its removal.

An interesting botanical review of the Neu English

Dictionary, consequent on the death of its editor sir James

Murray, appears in the Kew Bulletin of Miscellaneous'

Information (No. 7 ol 191,5).
Ai igst other matters, the

spelling of the fruit of Cocos nucifera is discussed, and it is

shown that the in spelt Cocoa-nut instead of Coco-nut

is due to confusion with Cacao Other botanical words
discussed include Cinchona, which according to its derivation*

.should reallj be spelt Chinch' >.
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LIME CULTIVATION.
«ill be noticed thai the extra charges resulting from the war
are considerable:—

ST. LUCIA GOVERNMENT LIME JUICE
FACTORY.

The following repori on thi business working of the

Si Lucia l
i

' the crop J une 1, 1914 to March 5,

1915, has been received from the Agricultural Superintendenf
in St. Lucia i Mi. \. J. Brooks).

The factory opened on May 29 with prices fixed on

i £24 basis, viz 3s. 9rf. per barrel for ripe limes, and 6rf.

per gallon for raw juice, testing L2oz.

Owing to the abnormal conditions created by the War
it was impossible for some months to gauge what the effect

would be "ii the lime juice market, and as a protective

measure the prices paid for produce as first payment fluctu

ated from I... 8Jrf. to 4*. *>/ per barrel for limes, and for ran

juice fri m '>}.,/. to 6<f. per gallon.

Upon rece pi if the account sales for the first few ship-

ments of cot ntriited juice, it was seen that thi- prices had

risen far :i 1 " '\ e
'

:

.

•

ghtesl i xpectations.

The whole of the concentrated juice shipped from the

factory between Junt and October sold on the r< 'd basis of

£,:>! 10*. per standard pipe (108 gallons, testing 64oz. to the

gallon
The following three shipments sold on a £42, £38, and

£37 basis, respectively; the remaining shipments sold at £31.

Every effort was made to improve the quality of the

juice manufactured, by straining, subsiding, skimming and

careful boiling. In this way the average.sediment wasreduced
to -J.

1

, to ."> units.

Each strike of juice was carefully tested while boiling,

and again after cooling, t lie average test for the entire crop

being 108*3 oz. citric acid per gallon.

Tin' produce dealt with was l,ll(i,
;

barrels ol fruit, and

5,715| gallons of juice, which represents a total crop of

2.1'-')! barrels, as against 326 of the year previous.

The business of the factory was conducted on a co-oper-

ative basis. Tie- price paid for produce was based on a -rale

of prices having relation to the current market value of

concentrated juice and insuring a margin of profit to the

factory. The following charges were then deducted from the

proceeds: actual working expenses, 10 per cent, interest and

sinking fund on capital, <i per cent, interest on money
advanced for purchase of produce, and a sum of £50 for

< Sovernmenl supervision.
Under these conditions the vendors n ived a total

payment oi 9*. Lid. per barrel of limes, and Is. 1 ;>/. per

gallon of raw juice, this being Is 2|d. per barrel, and 5§<2.

per gallon in advance of the price paid to vendors the

previous yeai

The amount paid to the Government, as shown by the

attached Balance Sheet, was 6128 14*. as against £13 2s. Id.

for the year 1913 1 I.

Ever] efforl was made to reduce the working expenses
to a minimum, and the actual expenses incurred in the

manufacture of a 12-gallon cask of concentrated lime juice,

toting lOT'.'i oz, per gallon, yielding l'.ihV of distilled "il are

given below.

1
1

figures air based on a years work at the

Government I. inn- Jui I WJtory, and although they are

obtained as the result of working on a small scale under

somewhat i onditions, the total may provisionally be

considered repr< itive of tin- industry in St. Lucia. It

Labour
foal
i til for engine

Packages
( lontingencies

Total local expenses
Sal J produce

Less extra charges dm- to war

I- s, d.

5
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oil

Paid for prodm
Deferred paj menl bringing produ e I

of Is. 8tf. per barrel limea and 6rf.

gallon of juice

Factory working expenses in I bour,
i

ial, oil, packages, rep lirs,

Total Expenses

GO\ KRNMENT REFI \l>.

Ten
|

Interest and Sinking Fund
on Capital Account of £550 for 1

' »

years from April 1
, 1914

pei cent. on Purchase of Produce

Advances £300

Supen ision

Value "i Lime < hi on hand and paid to

Vendors in last crop
Value of Concentrated Juice on band, etc.

Cotal < iovernment Refund

1,102 7

L15 3

Total receipts

Total working
rnmen I

!

Total expenditure

1,217
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COTTON.

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

write as follows, under date Odtbber 4-, with referenci

bo the Bales of Wesl Indian Sea Island cotton:—

A good business has been done in West Indian Sea

Island cotton since our last report. The sales of white cotton

,un1 to about 100 bales; these include St. Vincent 16&

to 1'.'/.. Montserrat IM. to 15Jrf-. Antigua 1 lid., Anguilla

I

l§rf.
to I5d., Barbados 14 V. to HM., also about 300 bales

of Stains chiefly at Id.

The market is thin, but consumers are chiefly purchasing
to .stock, hoping that if hostilities are not too Ear prolonged,

there will be more business in the market for fine yarn.

The Eteporl of .Mossrs. Henrj W. Frosl & Co..

on Sea Island I-.. i ion in the Southern States, for

the week ending
• tatober 9 is as follows:

Islands.—The receipts this week were 83 bales, of

which 24 bale I crop lot of last year sold on private

terms. The total receipts of new crop to date arc about

110 hales, whirl, factors art- not yet offering, waiting foi

aotne further accumulation of stock before doing so. Conse

quently the market has not as yet opened, but with freer

receipts from now on there will probably be some offerings

on the market this coming week, enabling us to give

quotations.
Florida* and Georgia*.- -The demand in Savannah has

continued very general and active throughout the week,

taking all ottering- of all grades at advancing prices, and all

the interior markets have been excited, where even higher

prices are being paid.

The buying is very general and the offerings do not

satisfy the demand, as a large proportion of the receipts are

being held in expectation of Still higher prices.

There ar dera in the marl ; m ai count of the Northern

Mills, which, together with a demand to cover contracts

ously made, and a good deal of buying on speculation

renders the market strong with a tendency to advance.

The sales rep. ale, I isisl very largely of cotton received

fi-oni the interior, as the offerings.on the Savannah market

continue to be verj small.

ui.-i m i;n \. The cotton which is being grown on the

Government Experimental Plot at the Moor plantation is

g well this season, and it is expected that there will be

seed either from the Georgia or Uplands varieties

for distribution next season to plant about 500 acres. It

was agreed that it would be advisable for the Association to

offer a higher price for the cotton produced from this seed,

even if it left the Association with a loss, as it is important
that the efforts of the Agricultural Department to improve
the quality of I ,agos cotton should be supported.

1: ha- been decided to close down the Associatio

operations in the Cold Coast, and at Illushi in the Southern

Province of Nigeria. At the same time it is considered

advisable to keep open the Cinneiy at Labolabo for the

benefit ol those natives who are already committed to the

cultivation of cotton, and it is not anticipated that there

will be any difficulty in making arrangements to this effect.

The West Africa Committee have had a meeting with

Major Armitage, the Chief Commissioner of the Northern

Territories, who reported that cotton cultivation iu the

Northern Territories was a failure last year owing to the

unfavourable climatic conditions, and he expressed the

opinion that under better conditions the results would be

more favourable. Outside of cotton-growing the only other

industry in the Northern Territories of any note, is cattle

breeding, and as quantities of cotton seed have been

distributed to the local farmers for planting foi the new crop,

Major Armitage hopes that arrangements may ye) be made
for the operations to be continued, at any rate tor another

year, in order to give the fanner- an opportunity of market-

ing their crop.

The purchases of cotton in Lagos to the end of

September amounted to 5,974 bales, as compared with 13,486
bales for the same period of last year, and 13,645 bales

for 1913
The purchases of cotton in Northern Nigeria to the end

of August amounted to 497 bales, as compared with 518

bales for the same period of last yeai

NYASALAND. A report has been received from the

Director of Agriculture stating that the crop grown by white

planters in the Shire Highlands is above the average, aod
that some planters have pari icularU tine cops, which are

now being harvested. The River crops are very late, and

suffered from drought in l''ebruar\ and early March, but late

rains have improved conditions considerably. The cotton

exported from Nyasaland for i he year ended March 31 last

amounted to b.oiM! bales, valued locally at £72,068, showing
an inciea-ed value over the preceding year of £6,581.

As regards the native crop, the Mlanje and Upper
Shire crops are being harvested, and it is expected that these

two district.- will produce 350 tons. The native crop is of

superior quality, and a sample ha- recently been received,

and valued at 1"'. 'on' the price ol Middling American.

CO-OPERATION BETWEEN COTTON

BRITISH COTTON GROWING
ASSOCIATION.

The one hundred and fortieth meeting ol the Council of

,i,, British Cotton Growing Association was held at the

15, Cross Street, Manchester, on Tuesday, October 5.

i !,. Presidi i I (The Rt. Hon. The Karl of

. i
. \1,. .1. Arthur Huilon occupied the Chair.

GROWERS AND
At the recent meeting- ol

Mr. W. 1. 1" rence Balls, for 3on

Agricultural Department in Egy

applic
iii'i ol science to tin tton

the interdependence of cotton

manufacture g, the gn at need

spinners and grow< rs, and the

commi >n to b itl, b\ the scientist.

SPINNERS.
the British Association,

le years botanist to the

pt, read a paper on the

industry. He emphasized

growing, spinning, and
i operation between

provision of a language
To day, h -

dd, there was
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a big gap fixed between the growei and thi spinner. The

grower had little idea as to why !. could sell s :otton it

better prices than he could obtain for other kinds, mil the

spinner could not explain to anyot bul fl spinner whj he

paid more for some binds than for others. In the past,
!.: ol [Uality li.nl been founded u| inspection, bul

th ily real test was the cuml o ictual spinning.
On the other hand, tl ton gr iwing was

wasted labour until enough was known aboul cotton spinning
to understand exactly what was I

>eing worked for. It had
ire been suggested that thi Manchester University

should form a cotton department for the purpose of linking

together the scientist and growers iii d spi rs.

Cotton-growing could become an accurate science once

it was given an objective by the spinners. Fur generations

past there had been just as much waste as usual in the

cotton used by Lancashire, and just as much impurity
leading to dirty yam. There had been no general knowledge
of how to altei cotton in anj desired direction, and no

common agreement as to the connexion between length,

productivity, earliness, fineness, and so forth. The distinc

timis between the kind of seed and the environment in

which it was grown had been confused. In spinning mills

there had seemed to be no room for further advances in

technique, in principle as opposed to detail. We had only
to look at a piece of tine cambric or muslin with a small

hand lens to realize that this delicate fabric was nothing to

be proud of, and was, in tact, a mass of defects with only
a fraction of the strength and durability which it might

possess if properly made. There was a perfect mine of

information waiting to be worked by anyone who would

trouble to apply a little thoroughgoing statistical enquiry to

such simple points as hair strength and hair length. Be
himself could see the possibility of two new machines, each

marking as big an advance as the comber, and not restricted,

like the comber, to the fine spinning trade.

There was a primary need that the spinner should be

able to express the properties of his cotton in scientific terms
—

practically in numerical form— which the grower should

understand; and there was ample room for a body which would

take upon itself the function of connecting the grower with

the spinner, whilst being devoted itself primarily to scientific

research. Besides providing a coi on language for the

industry this body could collate the scattered literature and

'illiterature' oi cotton, advise and co-ordimate the vague

experimental work done disconnectedly in various parts of

the world, lie a sort of court of appeal as to the significance

of results obtained, and keep i regi tei of all the pure kinds

of cotton grown, with statistical n ords ol their performance
under various conditions in field and mill. He suggested
that the University could better fulfil such functions than

either a Government department or a business concern.

In the discussion which followed, Sir Daniel Morris said

there should !>e no difficulty in getting growers and spinners

to join hands in such a work : Mr. McConnel gave illustra-

tions from his own experiences of how excellent strains of

cotton were being lost for want oi such work
;
and the Vice-

Chancellor said he had no doubt Manchester University
would do everything it could to help forward such a move

ment if the growers and others in the industry would find the

necessary finances. The amoun ry, he added, would

bo quite negligible as compared with the enormous sums

invested in the growing and -pinning of cotton, and should

be easily raised. ( West India Committee Circular,

October •">. L915.)

BOTANICAL SOURCES OF RUBBER.
The predominanci t /, i of

rubber supply is apt to cause si,me indium.
incorrect view plants which yield rubber in many
parts of the world Tl. botanical sources of rubbi
o 'ions and wide spied. Furthermore, some plants yield
considerable quantities ol rubber from pa
stem. In order to give icise view of the various sources
we have formulated the follow ing:

1. Classification according to habit.

(a) I ; uliber trees Hevi
i, Manihot, Ficus, Castilloa. Funtumia.

(b) Rubber climbers Landolphia, Forster
,
Parameria.

(c) Rubber shrub Parthenium
(( luayul

2. Classification according to yielding parts.

(a) Stem rubbers -Tree forms Hevea and Manihot.
Climbers Landolphia and Parameria

(b) Root rubbers Clitandra and Carpondinus.
(i

I Stem and leaf— I'alaipiium (<iuttalVr.li

(d) Whole plant -Guayule.
The above synopsis is given in tabulated form in order to

demonstrate the variation in type of plant and different

portions of each plant which yield rubber at the present time.

Economic developments will probably lead to a diminution in

yield from all except the tree stem rubbers, though we doubt
whether any particular insignificant source will ever be

entirely obliterated. (The India Rubber Journal.)

Tropical Drug Plants—An acc< rant of the drug plants
under cultivation in the United States is given in Farmer?
Bulletin, No. 663, of the Department of Agriculture of that

country. Most of the species referred to are adapted only
fin- cultivation in temperate regions, but those referred to as

occurring in the Southern States may be worth considering
from the point of view of their possible cultivation in tin-

West Indies and the tropics generally. It might be pointed
out here that the interruption of trade in synthetic drugs,

dyes and other chemicals by the war. has increased the

importance and value of natural products.
One of the first groups of plants referred to are the

insect flowers from which pyrethyrum or insect powder
is prepared. Several species of plants of the aster family
are used for this purpose, the best known of which is

Chrysanthemum (Pyrethyrum) cineraliaefolium, which has
been cultivated commercially inCalifornia for the produc-
tion of insect powder. Another plant of interest in the

present connexion is liquorice (Gtycyrrhiza glabra), which
is described as an (lid World plant, the culture of which
has not succeeded commercially in the United States,

although the plant grows well in the arid South West and in

California, where in some localities it threaten- to become
.i weed. Liquorice is used to some extent in medicines, and is

said to be much in demand by manufacturers ba >. The
last two plants to which reference may bemade are Stramonium,
and cuscus grass ( Vetiveria I mioides) The former, which

belongs to the genus Datura, is used medicinally, while the
fitter is collected for its aromatic roots which are often used

to impart a fragrance to clothing. In some countries an oil is

distilled from the roots and used in the manufacture of

perfumes. Yields at the rate of 600 to 1,000 ft), of dried

roots per acre have been obtained from CUSCUS grass. The

prices in the market oi New Orleans aie ange front

Toe to $1-00 per Iii.
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NOTES AND COMMENTS.
Contents of Present Issue.

Tli> 'I in this number deals with the use

and some of thi dangers attendant on scientific naming,
and tin' correspondi nl feal urcs ofcommon or \ ernacular

in is.

Land for Ex-Soldiers.

Tlir following notice appears in the St. I.

M, , ial Gazettt for October 9, 1915

'The < lovernment has appro 5 of

land being made to members "I' the Si. I.

1
1. tachmenl of the Wesl India Ovei '

Contingent
who return w itli g I discharge sb upon
follow ing condii i"iis:—

(hi Each grant to 1"' as nearh as po
acres.

1 1. 1 Xi. ex-meml
sheet to recei1

i a grant of 1

(ci l'".\. n member recei\ ii _

sat isty the Government tl ill make g
I use ol

the land.

(d) No land so bo I"' alienable or

mortgageable under a period reive ye trs except
with special permission ofthe G ernot in-Council.

(e) Where possible the land so granted shall

in the district iii which the ex members reside.

(f) The lands granted in each district if poss
in be in one « hole.

(g) Economic plants will he provided free of

charge l>v tic Agricultural I >epartment.'
In connexion with the foregoing it will be

remembered that tic question of land settlement by
ex-soldiers was discussed by the Economic Section

at. the recent meeting of the British Association (or

the Advancement of Science al .Manchester. Thi

idea has many features to support it, and no doubt will

be given consideration throughout the Empire.
It may be mentioned that in regard re St. Lucia,

the [mperial Department of Agriculture is about to

issue a new and revised edition of the pamphlet,
Hints to Settlers in St Lucia, which will no doubt
meet with a new and ready demand

i in page 356, « ill be found <
report "ii the

husiiiess working of the St. Lucia Government lime

i \ t'.r the ciei' m -Inn. I 1914 to March

:.. 1915.

1
1: ..

i -i Notes on page 362, deal w ith the use of

starch, instead of lime, with arsenical poisons in regard
o

pi
ts in St. Vincent. An art icle is also continued

from the last issue of this Journal.

Agricultural investigations in Ceylon during 1914

are d(
'

i -'' 365.

West Indian Fruit and the War.

Tic English papers indicate very definitely that

the gifts of West Indian oranges and 1 s are greatly

appreciated in the military hospitals To show how
much the gilts of fruit from Trinidad. Jamaica and

Dominica are welcomed, says the West India Commit-
tee Circular, the Attendant to the Provision Depart-
menl at the led Cross depot at Reading writes: 'I

only wish the Wesl Indian planters could see how very
much tic fruit is appreciated. We are constantly I"

rung up and appealed to for limes hv the diffei

i natrons, and the men will leave anything lor an orange.'
A cutting from the Western Daily Press, just

received states On behalf of the Armv Council the

Wi si India < !oi 1 1 buted ovi i 6 500
cases of fruit from the Dominica and Jamaica Agricul-
tural Societies, and the Trinidad Orange and Lime
Committee. Among recent gifts from overseas I

been 4(> Imperial gallons of coco nut oil from Trinidad

lor our Sikhs' hair, and I 500 walking sticks cut from

native woods in Jamaica for wounded soldiers.'

The Si subject receives attention also in The
World for September 21, which in the course of an

article on the West Indian Battalions remarks on the
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and fruit : thi h of fruit,'

it conclude -. iii-i r stops.'
From the West India < ular it is

also I lat linn - and i ire being senl from
Trin I in

Ideas of coin

bul the

facl rcmai

lead I rest Indian lime in

1

Britain, if n in Em and provide ns

the war, w ith a new mark

Obituary.
W _ record the r< cenl di ath .-it

the agi oi l- of Mr. K. A. \ ner ol the La Haul
andAntiim Vallei Doi ica. Mr. Agar tool?

a keen inter* -

| ural developmenl of

i and occ sev< ral honorary positions
>l i li Planters' Associ i

Member of the Permanent Exhibition Committee, and

Correspondent of the West India Committi
Mr. Agar died on l 22. His funeral was

attended by His Excellenc} the Governor of the
I. ii'il Islands, and HisHon • the Administrator of
I >ominica.

We also have to announce the death of Mr. F It.

Cap. Ilo, ol St. Kitts. who died i n • Ictober 1!), after an

opert Mr. Capello was closely associated with the

cotton industrj of Si Kitts, and will also be remem-
bered as an energetic member of the local turf club.

Coloured Cotton.

Mr. If. Forster Parkinson, of Barbados, has furn-

ished us with a cutting from the New York Times

containing an American article on coloured cotton.
. ' thai a planter in South Carolina has

succeeded in producing cotton which ranges in colour

from snow white to n deep olive green. It is asserted

that black cotton, soughl
-

by spinners and
manufacturers, is about to become a reality. The

plantei imeflts are borne out by the receipt in

Savannah of samples of his coloured cottons. The
exhibit has been framed and hung on the walls of the

m Exchange, where il has occasioned a great
amount of interesl and comment.

The seed used in the experiments were those of

! le. Seed selection has been pra
i xtensively, and in four years this grower has obta i

in regular order from the Egyptian seed a cream tari

yellow light brown, olivi -urn, and bi

It is believed thai the attainments which have thus

far been achieved, warrant the assertion that :

: i- coming in the near future.

I believi d tl at the spinners and manufact urers

will eventuall) bi enabled btain cotton in the raw
or unmanufactured state in any desired shad, or

colour.

We would advise our readers to refrain from

giving credence to the above until such time as the
c iua\ receive the official atti nti f the I Fnited

States I >epartm< nt ol Agricultun .

Damage to Crops in Dominica by Storm
of August 10.

I' io 111 the Botanic
ns Domii A

Xn<-< for S ; to the nature of the storm
last issue (0 ncerns the

extent "I such lossi - as have been i d on the

estates referred to \ under 'Down the [sli

for Septembi r -'>. I; appears ft

made by the Assistant Curator (Mr. G. A Jones), that
i fcher about 10 is distributed over a number

bul i hal the ra

have bei n
pi back and propped in an upright

posit ion, and m
p er.

Tli.
poli ad p bi th. majority of planters in

this matter of propping is advocated in the I I' \.

pamphlet on Lime Cultivation and was reproduced
in the editorial to this Journal forAugusI 28. In some
cases, after the storm referred to, the practice ol

'stumping' was employed. This consisted in cu

back thr trees to within 3 or t feet of the ground.
Mr. Joseph Jones, the Curator, considers this an

unnecessarily drastic measure; but, as Mr. Nbwell, the

Mycologist to this Department points out, it is always
desirable eventually to cut off the old top after

the nevi growth has become active. Naturally the
loss occasioned by storm damage depends largely upon
the extent to which the roots have been displaced, and
the whole question of reparation calls for careful

examination and sound judgement.
It will be useful to know what success has resulted

from the efforts to re establish the damaged lime trees

by the methods referred to by Mr. Jones. The
information should be a valuable guide to procedure in

future years.

St. Lucia Agricultural Credit Ordinance.

The St. Lucia Official Gazette lor October L

contains a cop} of an < 'rdinance assented to by the

Governor of the Windward Islands, for the registration,

encouragemenl and assistance of agricultural credit

societies under the Raiffeisen system. Comparison
with the St. Vincent Act of 1913 (see West Indian
Bulletin, Vol. XIV, No. I ) will shew that the provisions
oi the two Acts are virtually the same with the

exeepti. .ii that in the St. Lucia Act the Government
make loans provided the leans to the societii s in

the aggregate do not i sceed £3,000. In the

St. Vincent Act the limit allowed is £500. Further, the

ai mi of the lean to any one society m proportion to

ever) member is raised in the St. Lucia let I
i £6; in

i he case of St. Vincent it is £5.

The introduction of the St. Lucia Acl is an
.[ ion of the spread of agricultural credit

in the West In. lies. 1J. f.Tcnce ha- reci .n 1 1 \ been made
in this Journal to the new Trinidad Ordinance, which
i- also i i 3 Vincent experiment. The

developmenl bo and cons, quent on the

above legislation will be followed with inter
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INSECT NOTES.

STARCH, INSTEAD OF LIME, WITH
PARIS GREEN.

The attention of planters in St. Vincenl hasbeen
directed bj Mr. W. X. Sands, the Agricultural

Superintendent, bo the following description of new
methods devised, and the resiilts of investigations and

experiments made, by the Agricultural Department
at the Experimeni Station and on estates, which have

led to the discover) of cheap and efficient means of

destroying certain 'worms' attacking staple crops in

St. Vino
Mr. S. < '. Harland, B.Sc, the Assistant Agricul-

tural' Superintendent, who has had charge of the

work during the past four months, has written the

following important memorandum, containing results

which may have a wide application in tropical
culture:—
In .May ot this year it became important, in view of the

proposed extension of Indian corn cultivation in the Colony,
to devise methods of controlling tin. rn worm (Laphygma
trugiperda). While working on this subject it was discovered

that, if the arsenical poisons, Paris green and lead arsenate,

were diluted with low grade arrowroot starch which had been

put through a sieve of eighty meshes to the inch, a mix-

ture was formed which seemed to have a peculiarly

deadly effect upon all kinds of caterpillars. The greater
effectiveness of these mixtures, as compared with similar

mixtures, is thought to be due to the fact that

insects usually avoid vegetation where lime is present, and

refrain from eating it until actually forced by hunger. A
longer period of time thus elapses bi I'm poison is taken

in than in the case of starch mixtures, where feeding goes on

at the same rate as before. Greater dilution is thus possi-

ble with starch mixtures, and the cost of applying poison
becomes proportionately less. Additional advantages are—
(a) starch adheres better to leaves than lime, (b) .it is

insoluble in water, -(c) it is more pleasant to sift.

i ONTROL OF THE CORN w ORM.

The corn worm (^Laphygma frugiperda), known in

British Guiana as the 'rice worm' and in the Southern

States of America as the 'fall army worm,' as the most,

important pest of com in St. Vincent. The life-history has

been worked out at the Experiment Station, and this lias

ted greatly in the work of devising means of control.

The following points in the life-history are important:
—

(1) Thi - . fifty to 350 in number, are laid usuallj on

the back of the leaf, in a cluster. They are easily seen, and

thus our ot the best ways of combating the pest is to collect

ggs
In fore they hatch. At present, however, 300

cluster I per day are being, collected at the Experiment
acre of corn, so that the cosl of hand

collecting over a large area would b< me a serious item.

(2) The young larvae remain quiescent for a time after

hatching and then migrate to the heart of the young plant,

where they immediately begin to eat. fortunately they
liave cannibalistic tendencies, and prey upon each other to

ju.cn an extent thai it is rare to find more than two full-

grown larvae in asingle [plant.

(:!) This habil of remaining in the heart of the plant is

made use of, iii that it is necessary to put poison in this

particular place only. Applying the poison with ordinary

; apparatus is not economical. The practi lowed

at the Experiment Station is to drop a small quantitj
poison into the heart of each plant, using an ordinary' pen
nib.

ttl VLS « I I'll v IRIOUS POISONS.

The following combinations have been used in the

experiments, and short notes on each arc appended. Tin-

proportions are by volume:—
Lime. Burns the leaves severely, but seems to destroy

the worms if it comes in contact with them.
Linn and Paris green (1:6) Worms destroyed but

leaves severely damaged.
Linn and Pat is green (1:20) ditto.

Lime and Paris green (1:60)
Starch and Pans green (1:6). As above but icted

more rapidly.

Stmck and Pans green (1:20). Worms dead within

twenty-four h»urs and the damage to the leaves is consid-

erably less than with the 1:6 mixt
Start* and Paris'green (1:100). Worms .lead within

forty-eight hours. Damage to leases is still apparent, but
the plants quickly recover.

Starch and lead arsenate (1:20). Worms dead in

twenty four hours. Damage to leaves -light.
Starch and /<ad arsenate (1:30). Worms dead in

twenty four hours. Damage to Leaves negligible.
As both Paris green and lime separately and together

burn the leases of corn severely, they cannot be used against
the corn worm.

A mixture of lead arsenate and starch in the proportion
of 1 part of the former to 30 parts of the Utter is recommend
for the control of the corn worm on young corn.

The 1:100 mixture of Paris green and si trch can be
used on half-grown plant-.

It will be seen that a cheap and efficient method of

combating the u worm has been discovered..

THE T VI.I. \l:.M\. W o|;\|' |\ jJJ or i \.

In the months of June and July grea was done
to crops in Bequia by the 'fall armj worm' or i

variety of
it. The pest did not confine itself to com Inn ittacked most

growing crops. A 1:6 ixture ol Paris green rad starch
was used with great success.

THE IRROWROOT WORM (< 'alpodes ethl

At certain times of the year in St. Vincent, arrowroot
fields are attacked by the arrowroot worm i

completely
defoliated. Opinions among planters diffei aether any
great difference is shown between the produce of attac]
and unattacked cultivations. One would imagine that as
the starch is elaborated in the lea to the latter
would result in a corresponding reduction of the quantity of
starch stored in the root. This question w settled by
experiment as s i as practicable.

.Meanwhile it is useful to know that tie Troo1 worm
can be destroyed by the 1:60 Pa A mixture.
Three hours after the poison was applied to a plo [ arrowroot
it was evident that some of the larvae were d\

g. [n less
than twelve homs. 90 per cent, of them were dead. One
applical en only was necessarj .

THE OROt \l> NUT WORM I uiiideul ili. d

At Ratho Mill estate ground nuts wen ly attacked

bj 'he larvae ..; an unidentified g< let i id moth, and consider-
able areas were completely defoliated \ll

'

Mi,,.
1 :60 Paris green mil starch e a1 tack in

two d
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riii cotton Worj icea inh bri in :i

BEETLl I

re has nol ireak of cotton worm
i son, and an opportunity li;i> not pn

itself of trying the effect of th( i above described on

this worm, still there is no doubt but that it would prove

effective. In the case of the bronze beetle which attacks

Leaves, the poison has been successfully used against it.

I loNCH SIONS.

experiments shov oixtures of arsenical

as with starch are extremely valuable in controlling

,ks of worms; they are chc4per* than the lime

mixtures usually employed, and are more deadly.

INSECT PESTS OF LIMA BEANS IN

ST. VINCENT.

The following notes, by Mr. S. C. Harland, B.Sc

: continuation of those which appeared in

the last issue of the Agricultural A", ws:

THE i;i \\ LEA! ROLLER (Eudamtoi proteus, I..).

A general account of this insect is to he found in

Insect Pests of the Lesser Antilles (Ballou). The larval

parasite Urogaster leucosiignui, Ashm., lias been reared in

St. Vincent, but it isnot at all common. Three species of

Chalcid flies have been obtained from the eggs, one large,

and two small. It is thought that the larger fly is a primary
te but that the others are hyperparasites,

and there-

fore tn he viewed as harmful. In view of these natural

enemies it i- probable that Lima In uns will not suffer very

seriouslj from this pest.

Food Pltints. 'The bean leaf-roller has been observed

to feed upon the following othei plants Bermodinm incanum

nmon leguminous pasture weed), Clitoria sp., cowpeas
[ , ,. and bonavist bean {Dolichox tablab).

I hi LIM \ BEAN LEAF-BLOTCH MINER.

Lima beans are attacked extensively by an undetermined

blotch miner, which is possiblj i oi Igi myza.

Life-hutory, The lite-history of -.the miner has not

been fully worked out, but s ime information has been gained

as to its habits.

The Egg. The egg has not been seen, but as many as

nine may be laid in a single leaf.

The Larva. In colour the larva i- pale greenish white,

ami is semi-transparent. The dimensions when mature are

aii. Hi- .'. mm. Ion.: by I mm. broad. The length of the> larval

peri,.,] is about six to nine days. When full-grown the larva

bites a hole through the epidermis and enters the ground to

pupate.
The Pupa. The pupa is aboui •"> mm. in length anil

1-5 mm. in breadth. It is oval in shape, ami is of a reddish

brown colour. The segments can be seen quite clearly. The

length ol the pupal period is about thirteen days.

The Adult. The adult is a stoutly built dipterous fly

about 3 mm. long.

Parasites. The pest was very abundant in tin- litter

part of August and a Chalcid fly was reared from tin- pupae.

Control. The blotch-miner must he regarded as a

i

-tin the control of which ordinary methods would

seem to find littie application. Many plants had more than
.'lit per cent, of their leaves attacked n I u ii larva is

capable of destroying almost hall a ch <>' tis

is evident that the metabolizing power -t tin- leaves must be

seriously reduced. \o suggestions for ttrol can at
pri

in- mad--, and it is hoped that the pest will he
kept in

by i iiri seasons of the year.

\ si., i \ i i ei-il.i. u:.

Lima beans are attacked by the larvae of an nniden

titled moth. The caterpillar is greenish in colour, is semi-

transparent, and possesses the leaf rolling Irtlut A full

hie historj has not been worked, out, hut tin- length of the

larval stage appears to he about eight to nine day-, and
that of the pupal period -i\ to seven day-. Pupation takes

place in a fold of the leaf. The moth measures

15 mm. aero.---, tin- win- and is golden brown in colour,
with a few darker markings.

Host Plants. Clitoria sp., honavist (Dolichoi lablab),

cowpeas (Vign\ catjang, var.), Bengal hems (Stizolobium
aterrimiirn), woolly pyrol {Phaseolus mungo), Lima

(Phaseolus lunatus

Parasites. The pest completely disappears at certain

seasons of the year. This is due to the fact that several

parasites exist in St. Vincent. The following have been

reared, but have not been identified:—
i a i Two I I. aleid parasites of the larvae.

i 01 A I'.raconid parasite of the larvae

(e) A Chalcid parasite of the pupae.

Control. During the greater part of- tin- year the pest
is controlled by its parasites, hut at certain times li-

very numerous, and eats Bengal beans to the ground. At
these times Lima beans would certainly suffer badly. A mix-

ture of starch and arsenate of lead in the proportion 30 to 1

is a good means of control.

St mm \i:v.

b'our pests '-f Lima beans in St. Vincent are described

in a popular manner. Of these the first, third and fourth

are probably major pests. The second is held in check by its

parasites. Methods of control are suggested for tin- CryptO-

rhynchus borer and the last mentioned caterpillar.

Variability in the rate of cure of rubber is, according to

Mr. Lewtou Brain and Mr. I!. J. Eaton of the Department
of Agriculture, Federated Malaya States, caused by a differ

ence in the quantity or quality of certain non-caouchouc

constituents of the latex, which remains in the rubber after

coagulation. There may he other factors, but the one

mentioned is considered the most important. The subject
referred to is fully dealt with in the India Rubber World

(October 1, 191")), in that interesting section 'What The
Luhher ( 'hemists an- Doing.'

*. In St. Vincent, mading 'low grade arrowroot starch

can be obtained at from LOs. to 12*. per 2f© ft., and the lowest

,: . assava starch at Is. 2d. per LOO lb.

The house centipede, although disagreeable in up
feeds on small cockroaches,

J
thfi typhoid fly, arid othei -till

more disagreeable inserts, and therefore would not - m
altogether an undesirable visitor in one's house. However,
as one of the Federal Department of Agriculture's Ento-

mologists says it. a recent Farmers' Bulletin (No. ,; -7)

dealing witlt tin- insect, its uncanny appearance is hardly
calculated to inspire confidence, and it will unquestionably
bite in self-defence. It does not feed on household goods
and woollens, although many housewives hold this belief.
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GLEANINGS.

A useful table showing the proportion of ash and

potash in i in the '/'

n July 1!>15. It i- bat young
red leaves d dry coco-nut husk are

ably rich in potash, while / i in, the

ind leaves oi n istituent of veg

mulch, are very poor in potash

In the Louisiana Planter for October '_'. a discussion

appears c :erning the amount of bone-black required for

refining good quality plantation sugar.

We learn from the Veterinary A' September 11,

1915, that Mr. P. T. Saunders, M.R.C.V.S., formerly on the

Ntatl'of this Department, after a year's probation, has been con-

tinned in rank as Lieutenant in the Army Service Veterinary
'

lorps.

Previous to the war successful efforts had hern made
to build up a market for Porto Etican fruit in France and

England The restricted steamship facilities, however, have

now restricted shipments particularly of grape fruit, i Modern

September 19 1 5. )

We have received the Yearbook or' tin Royal Colonial

Institute for 1915, which is principally composed '4' a list of

.the Fellows, ol which there are many hundreds in number.
This publication also contains a useful list <>f the papers and
Journals published in the Colonies and Dominions.

The way to improve silk reeling in Bengal is described

in Hullttin A'o. 44 of the Agricultural Research institute" Pusa
|i has 'cm Found that by the provision of two .-mall pulleys
tn the ordinary Bengal ty] i reeling machine, superior
thread can lie obtained, while the cost of the extra apparatus
is merely nominal.

According to results obtained at the Northumbei
land County Agricultural Station, salt is not required f'H

fattening cattle i >] sheep fed indoors at that institution. It looks

.as if the t u..,i ted in the experiments must have contained
a sufficient amount of salt to render unnecessary the addition

oy extra quantity.

The production of sugar is perhaps the mosl important
industry of the Dominican Republic. It i- stated in Th*
/;.,,/ oj Trwie Juurwil (September 16, 1915) thai from
the 1913-14 harvest 106,427,594 kilogs. (kilog. 221b.) of

sugar were manufactured, and ol th I 10,997,936
kilogs. were kept for borne consumption.

According to a statement in the Colonial Report for

191 1 on Sierra I. me, the lime cultivation at Java is now
two years old. The trees, which have grown exceedingly

well, are stated to compare very favourably with threi

old plants in the West indies. It is believed that, if

properly organiz i
i iduction oi limes i nude

a lucrative industry in Sierra Leoi

Fourah Bay in Sierra Leone has the distinction of b

the only University College in West Africa. At the i nd ol

1914 there were names of twenty-five students on the

College Roll, while the number who matriculated during the

year was ten. This College was affiliated to the University
of Durham shortly after the affiliation of Codrington C 'liege,

Barbados, to the same University in 1875.

in of bee-keepers in the tropics may be called

to Bulletin X". 'fi ol th ultural Research Institute,

i
!

i ---iii, account
I
he modified form of st'at

bives which 1.
.

.

|

. ,

ally useful with

apiaries in India for Apis indica, the only Indian wild bee

which it is

The Canada West India Magazine, in its issue for

September 19, 1915, hastens to point out in connexion with

attempts to grow beat in England, that this source of sugar
is not likely to develop in Canada Neither the Canadian

climate nor the state of the Canadian labour market is

favourable to the production of sugar beet. The West
Indies should look to Canada to t greater and greater extent,

as a market for their sugars.

A useful table appears in the Thirty-Fifth Re]

Comptroller of ( 'iMmns of British < luiaca, showing the exports
of sugar from thai colony to England, Canada, and America,
and elsewhere during the past thirty years. The record ship-
ment was made in 1903-4 when 135,949 tons were shipped
as against 77,821 in 1912. The reduced output for 1912
and 1913 was due to drought. There is a possibility that,

the 1915 crop, owing to a better season, will he a re -Mid

one.

According cent research, the common domestic fly

is a carrier of leprosy. After visiting the sores of patients,
the fly is believed to play an importont part in disemminating
the disease by depositing excrements on the mucous men;

or small abrasions of the skin of healthy people living
in the immediate vicinity of lepers. It is believed that the

house-fly is merely a mechanical transmitter, and that it is

not in any sense a true interne -t like the mosquito
is in regard I ilaria.

A useful method tor loading bogs in a call or train is

described in the Journal of the Department oj Agricultart

of Victoria for August 1915. A crate without a floor is

used, which is placed over the hog or els,- th,- hog is let,

through the door at the cud. TiVO plants In to 12 feet long
are used, on ing

i m lie end of the ix, and
the ithcr on tic- ground. The crate i- then slid up tic

planks with the hog walking nd- As the

touches hi- nosi . the animal will readily back up the

into the wagon. A rope is th I ovet the crate by
means of which it is fastened down.
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CEYLON: REPORT OF THE DEPARTMENT
OF AGRICULTURE FOR 1911

Thr Ceylon Department ol Agriculture, costing the

Government some 624,000 annually, is a large organization
which gives it- attention to a variety of problems pertaining
to the agricultural progre velopmenl
The Report of the Director (Mr. R. \. Lyne) has recently
come to hand. It begins b) ng the work that is

being done in connexion with coco-nuts: this consists

principally in manurial and cultivation experiments. The
former are designed to show the influence of mineral con

stituents on the yield of nuts and upon the upbringing of

h young plantation on poor sandy soil, while the cultivation

experiments largely concern the influence of cultivating the

land under coco nuts and keeping it stirred with the hoe

(dry-farming). Although most of the manurial experiments
have not yet been in progress long enough to permit of

definite conclusions being drawn, there are strong indications

that manuring will be found profitable, especially in the

case of old trees which tend to shed their nuts in an imma-
ture state. The result of manuring and cultivation has been

to raise the yield from an average of twenty-six nuts per tree

in 1911 to thirty in 1913, the unmanured plots declining
from twenty seven to twenty three. These particular experi-
ments referred to. further show that ploughing twice a year
is as beneficial as manuring. Lastly, the cultivation experi-
ments in the dry zone district demonstrated the important
fact that with intelligent husbandry the effect of a long dry
season can be counteracted.

A great deal of interest, it 1- st ited, has been devoted

by the press and the public to the circumstances of rice

cultivation in Ceylon. Experiments conducted by the

Department of Agriculture seem to how that the seeding
in Ceylon is too heavy; Imt. as pointed out elsewhere, the

cultivator probably has good unconscious reasons for his

thick sowing.

The work done during the year with tobacco is chiefly

interesting because it is new. With an idea >i finding
a European outlet for Jaffa tobacco, which cannot be sent i

formerly to India on account of prohibitive import duties.

the Department of Agriculture has engaged the services of

.Mr. Scherffius, a tobacco expert.

At Peradeniya there C a g 1 collection of varieties of

coffee, including (Joffea arabica, C. robusta, V. canephora,
C. liberica, and Uganda coffee. Judging by the demand for

seed, coffee would appear to be slowly re-establishing itself

as a staple crop. .Mr. Lyne says that the seed most in

demand is C rohusta, for it suffers very little from leal

disease, and is a prolific yielder. C canephora has also

yielded well.

i Considerable prominence is given to the subject of School

Gardens in the report under review. This is not only because

the gardens themselves are being satisfactorily worked, but

also because Scl 1 Gardens in Cevlon constitute a valuable

medium tor the distributi m of seed and information to the
native population. | ),,,:,

g ,|„. |);lM y ,, ,|,, ,
.

distributing agents wi i

time Wheil it bee;, ||C I,. .,
|

.,,, .,, e.,UI]t of V..IV CO I. lit

i" make arrangements for the planting ol large areas under
1 1 crops.

Turning more
particular!) to matters ol id

research", reference is m tde first to Mr. <

lampbell
- worl

rubber in collaboration with the Imperial Institute. Tin's

deals with vulcanization
largely, and the result in

read) for publication. Another i -ruing rub
which has been studied, is the movemei ts and i of

plant food in Hevea, and the cause and
origi

-I on
the same tree. The results of the former investi bave

ahead) bee,, noted in this Journal, and concern the local

effect s of tapping i m t he I ree.

M\co]og\ and Entomology are represented by work on
a mot disease of the plantain, which has not yet l n con-

clusively investigated, and the shot holi borer ol tea, and the
red weevil of coconuts. In connexion with the -hot hole

borer, infested estates are by law declarable b) the Director of

Agriculture as being in quarantine. In connexion with the
red weevil it is said that this pest has given much trouble:
irious remedies have been tried, but the Department has had

to fall back on the crude treatment of cutting away the

destroyed tissue wherein the grubs are found, and tarring
the wound.

Soon after the outbreak of war, says Mr. Lyne, consid-
erable alarm arose amongst Ceylon planters when it was
realized that supplies of acetic acid, used in the coagulation
of latex, almost all of which came from Germany and Austria,
were likely to run short, Mr. Campbell, who was at that time

Acting Government Chemist, and who is now on active

service, immediately began investigating the question of
I icing able to provide acetic acid or some substitute locally,
and numbers of private investigators also set to work on the
same problem. Cacao juice, coco-nut water and coconut

vinegar were all found to be suitable coagulents, especially
coco-nut water, which is now being regularly used on some
rubber estates. At Peradeniya pyroligneous acid from the
destructive distillatii f wood and of coco nut shells was

produced by an improvised still, and the results made public.

Supplies of acetic acid .soon began to arrive from England,
Mr. Lyne states, and the urgency of the question passed;
but results which will probably prove of permanent benefit
to the island were obtained. Acetic acid can be made
cheaply and in ample quaptity from coco-nut shells. It is

not sufficiently clear in colour for first latex crepe, but good,
clear smoked sheet can be and is being mad.' in lar^e

quantities with it. Mr. Lyne states that Ceylon produces
enough coco-nut shells to provide sufficient acid for all the
smoked sheet made in the island perhaps in the whole
East—and the cost of acid works out at much less per pound
of dry rubber with crude acetic acid from coconut shells

than with the imported products.

A brief note must sufh'-e in referring to the commercial
side of Ceylon's principal industries. Naturally the war
affected adversely, for a time at least, the coco-nut, rubber,
cacao and tea trades, but, on the whole, the I ery h i, been

satisfactory. The stability of the rubber industry his been

greatly increased by an all round deci h I of

production. On some est d,-* rubber is being produced at .in

all-in cost of Id. per Hi. and even less. In such cases
i

profits could be realized if first grade rubber we

selling only at Is. per lb. instead of 2s. *'>./.. which is nearer
the usual price.
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DOWN THE ISLANDS.

ITEMS OF LOCAL INTEREST.
-i viNCEKT. Th ri ultura) S i dent

I

.Mr.

"W. tf. Sam !

ing Septeml i i be

made a toui i in the I
] bile the

Assistant Sup the Windward District to

inve itton and and d [n 1

to education, two furtl s were held with the
- Itural

teaching in the primarj londarj schools. The scie

i the Grammar School. Turning
to the subject of staple crop p ported that the general

condition was fair. 'I good deal of boll

of cotton 1
1

i "'is,

and the mgulai leaf spot di ha also done soi lamage.
Taken as a whole, the season so far, has not been unfavourabe

for crops in most districts. The Work with pests anddiseases

has been illy continued 'bj the Department, as will

be seen by referring to [nsecl Notes in this issue of the

Agricultural N-ws. On September 7 a visit was paid to

St. Vincent by the Imperial Commissioner of Agriculture,
win i

inspected the Botanic and Experiment Stations and

Government Cotton Ginnery, and discussed with the

Administrator and Agricultural Superintendent, matters

connected with corn, cotton and other industries of the

colony. Dr. Watts is expected to paj another visil to

St Vincent in I tecember.

dominica. Mr. Jo i ph Jones (the Curator and Agricul-
tural Superintendent) writes to the effect that the present

year's lime crop is not likely to be as big as that of last year.

Progress in relation to the lime industrj is to be seen in the

erection of four new steam concentrating plants, which are

now working satisfactorily. A trial run by one of these

indicated that the loss of acid when concentrating to a test

of I 1" tn I 150Z. per gallon is n(ft more than 2 to •'! per cent.,

which confirms what has already been den strated at the

Government Lime Juice Factory in St. Lucia. During the

month, a large number of estates were visited in connexion

with the recent storm. An account of the observations made
On this tour will be found on another page in this issue. Work
in the nurseries during September consisted in lifting and

delivering plants, potting, transplanting, budding, sowing

seeds, ami spraying. In the lime experiment station as

well as in the cacao station, the picking and recording of the

crop was carried on. The rainfall for the month of Septem
ber was 1 1 "36 inches. Then was a gale of considerable

severity on September 22, but by no means as severe as the

hurricane of August 10. A considerible amount of fruit has

been shipped to England for the use of wounded soldiers in

the different hospitals.

montsebbat. Mr. Robsori, the- Curator, of the Botanic

Station, refers in a recent communication to the new papaw
experiment plot containing eighty plants of the self fertilizing

Eawaiian type. Experiments are in progress with a view

to controlling the 'damping off disi i ion which has

occasioned some trouble. In regard to cotton, Mr. Bobson
thinks that the continued g I weather will ensures crop
ibove the average. Thi selection of cotton continues to

take up a good deal oi time, but it i believed that ultim-

|j
a finer type ol cottoi <

11 bi produced in the island

than at present. The cultivation of ground nuts has

attracted the attention of planters, and it seems possible

exporl trade with Canada in the Virginia Running

type, valued at 7i per lb. may be established. During

September, three i ified their ling

foi i\ examination in I'r..

lucfc I bj the Imperial Department of Agriculture.
During the nth the weather was showery, but did not

interfere with cotton" pit
!

j
extent.

vxtigua. A i Mr. J. !." kson the cane

continues to improve, though in s pis
- rain is required.

The germination of thi ion seed has
been go i

i have lost fairly large quantil
of seedlings bj 'damping oft". During September the I roveni-

ment granary was workii 36,000 Bb. of com was
!. The corn dried

lb., while

5,824 Hi. were sold. The new corn meal maker was erected.

It is noted that two mi i the [ns n tte

neral meeting of the Agricultural and Commercial

Society w 'i held during the month. Fairly g 1 weather
has 1m

i ienced

nevis. In the Experiment Station Mr. \V. Howell
states that the growth of Lima beans has been satisfactory,

that plots wereprepared for onions and [ndian corn.
i tbservations relating to staple crops -how that the cane crop
is promising, while the returns from cotton are said to be

very poor. The reduced yields are to some extent the result

of rough weathei I in August. The rainfall for

the month was I 71 inches at the Botanic Station.

viegin islands. The Experiment Station at Tortola
continues to be the scene of considerable activity though
some of the experiment plots have suffered on account of

the continued dry weather. Writing at the end of

September, Mr. G. A. Gomes refers to the efforts being made
to raise onion seedlings as speedily as possible. During the
month 225 barrels of limes were received and the ju

concentrated, and I'd bales of cotton were shipped to England.
The prospects for this last named crop have, it is stated,

become worse, and it is difficult to say whether the receipt
of rains can ever save the situation now. In the cane fields,

also because of dry weather, the plants are showing signs of

wilting. The young coconut fields have withstood the dry
months satisfactorily. Amongst the meetings of agricultural
interest was a large gathering in connexion with inaugurating
an Onion Growers' Association, which has since been finally

established, as reported in the last issue of the Agricultural
fft U s

It is recorded in Nature for September 30. 1915, that

the results of the measurements of the deviation of the

magnetic compass from true north mule on the magnetic
survey ship 'Carnegie', during lur voyage from Brooklyn to

Honolulu via the Panama (and. show that iii the nieghbour-
hood of the passage between Dominica and Porto Bico, the

present British Admiralty Chart give- the westerly deviation

more than a degree too small. This should be of importance
to navigators in these waters.

The fanning train is now a regular feature oi agricul-
tural demonstration work in Canada and the United Slates.

It is stated iii the Agricultural Gazette of Canada
(September 1915) that this year both the Canadian Pacific

ami North. in Railways provided trains for the use

of the Department of Agriculture. The trains con-

sisted of section- devoted to live-stock, crop production,
and household science. In connexion with the !

a class of women Students is Carried on the train, and ill

cases where there is a family to he looked after, the children

are also conveye I on the train and carefully attended to and
entertained in a special nursery, while their mothers em
lectures and demonstrations.
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WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

Mr. J. 1!. Jackson, A.L.S., has forwarded the follow-

reporl on the London drug and spice markets

for the mom h -I September:

As the aucti i for the month of September c

:
, period oi five weeks commenci ber 2 and ending
on the 30th, a wider range uess than is usual comes

under review in these note Hie month started with very

little change, either in demand or prices, from our report for

i, chough the tendency with buyers to withhold large

orders, was apparent, it being fell bat the maximum was

already reached, fn some instances the plentiful supplies

brought forward b id a tendency to I wer prices, while, on the

other band, the large supply of West [ndian nutmegs, as will

a from the details following, realized advanced p

In Consi 'i be increase in th •

sugar duties it is antici-

will I"- a general rise in prices of all articles

in which sugar enters into composition.

GEStG] B.

At auction on the 8th of the month, no West Indian was

brought forward, but there was a large supply of Calicut. Seven

hundn es were bought in, but M) of unassorted, slightly

wormy, native cul Calicut were sold at 52s. 6c?. A fortnight

later, namely on the 22nd, the offerings, which consisted of

325 packages of Calient and Cochin, were again bought in at

Mowing rates: plump Calient 60s., native cut unassorted

28*., and washed rough Co. At the last auction, on

the 29th, the figures stood as follows: medium Jamaica 60s. to

65s., and good common 55*. to 59sr; fair Cochin 26s. to

dinary Calicut 26s. to 28s., and washed 30s.

NUTMEGS, MACE, Wl> PIMENTO.

At the spice auction on the 8th there was a very largi

supply of nutmegs amounting to 1,189 packages of West

Indian, which met with a good demand at a farthing per tt>.

advance over previous rates. On the 22nd of the month. 805

packages West Indian were again ottered ami sold, 90's

fetching A1

,/., and slightly wormy -'_>.
to A/.

Mace was in abundant supply during the month. At

the auction on the 8th as many as I7n packages of West

Indian were brought forward, all of which were disposed of,

lair to good bold pale fetching 2s. to 2s. Id. per lb., red

fetching 1(7. to 2d. per lb. cheaper than previous rates, and

pickings 2d. t" "></. per fh. less. At the last aucti. 111, on the

22nd, 26] packages of West Indian were sol. 1 at from Is. 17.

to Is 9tf. per Hi., the former for ordinary to good broken, and

the latter for fair palish. At the beginning of the month

pimento sold at 1
§</. per lb., but at the last auction, on the

22nd, sales were effected at 2(7. per lb.
;

1 1 3 hags, however.

bought in at '-'!'. per lb.

- \i:s IP UULLA.

flu re has been but srery little demand for this drug

during the month. On the 9th the offerings were as

follows: Grey Jamaica 50 packages, native Jamaica 33,

Lima-Jamaica I. and Honduras 15. No buyers were found

for any of these except the native Jamaica, and of this only
"i bales were disposed of, two oi which fetched Is. 1./.

per Iti. for fair red, and for the remaining bale of dull pale

and red mixed. LOrf. per He was paid. Quite at the end of

the month it was stated thai grej Jamaica was obtainable

-mall lots .' I*. I
11 '', per H).

w:i:..\\ ROOI CITRIC UTI>, KOLA, u\n [EW mi A
LIME OIL,, wo rail UICI

The quotation f n wroot during the

month has been 2 2ftf. per lie for manufacturing

quality, and Id. to ine ' litric acid at the

ining of the month n 3s. 2d.

but towards the end U could 1 1./. At,

the beginning of the mouth kola was scarce, "'../. per He.

asked for good
!

1
-

1 1 d the 9th,
i

r, some g I African from Zanzibar sold

at 6 Id., and 1 1 hags from t leylon 1

dull hold to good bright. At the I .
. .m the 30th of

tie ith, as 111 o iv as 51 dried African were sold at

7d. per ft>.,
and for a quantity ol Wi 1 [ndian 6d to 6Jc7. was

quoted. Annatto seed was represented in large quant
auction on the 11th, ome 318 packages from -lava being
oil',. red, for which 5(7. to 6<£ per lb was asked. At the sale

on the 23rd these seeds w< re t" 1 btained at li'/., and tor

a quantity from Madras I',.
1

//, to 7'/ was asked. Some 1 10

packages of cashew at iffered at aucti

the month, only 15 of which found i buyer al 15s. 6(2. pei
ewt. for a lot that was badly weevilled. At auction in the

early part of the month, 'i packages of good distilled oil of

limes from Dominica were disposed "f at 7s. 6(7. per Hi.; a week

later 24 cases, also from Dominica, were offered at from 9s.

to 10s. per lb. In consequence of this large quantity being

put upon the market, the price dropped to 8s. to 9s., and

quite at the end of the month it was obtainable at 7s.

7s. 6'i. per lb. At auction on the 22nd of the month, some
1 8 e.csks of lime juice from St. Lucia were offered, and bought
in at -'is. per gallon. It was stated that for good Jamaica

3s. '.''7. per gallon was demanded.

CULTIVATION EXPERIMENTS WITH
GROUND NUTS.

The results of the experimental work at the

Botanical Station at Salisbury in Rhodesia include

the following connected with the cultivation of ground
nuts. The results ate published in the Rhodesia

Agricultural Journal for August 1915:

Variety Trials. -Average yield of all varieties, 790 B».

per acre. Highest yield: Tennessee lied, 940 lb. per acre.

Earliest maturing varieties: Spanish, C, mouths, Tennessee

lle.l. 5 months. Latest variety: Virginia Runner, <>.', months.

I Ustance of planting Plants .SO inches by 12 inches

gave a yield of 732 lh. per acre.

Distance of planting. Plants 30 inches by 8 inches

gave a yield of 8(31 lb. per acre.

Method of planting.
—Whole nuts .racked were planted

in hills 30 inches by 1 '2 inches, and shelled nuts two in .... a

bill were planted at the same distance apart.

Whole nuts .racked gave a yield of 7 ~>« "> lh. per acre.

Shelled nuts two kernels in each hill gave a yield of

656 th. per acre.

Early vt rms late planting. North Carolina planted

3, 12/ 1 1 yielded 798 R) per acre.

Early versus late planting. -North Carolina plan

5/1 15 give a very low yield.

Repeated experiments have shown that early planting

is essentia] for this crop.
Seed required pei acre. With the Spanish variety one

of unshelled nuts, weighing
-" :

ed to sow

3 acres at the rate of one nut per bill,
rows 30 inches apart,

with '.i inches bet ween bi
p] mts.
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MARKET REPORTS.

London.—The West India Committee Circular,

Si ptember 7, 1915.

ARBCn i i 2d. to 4fd.
Balata- Sheet 2s. 4M. to •_'.-.>/.; block^ls. 9rf.

Beeswax—N. i quol ai i. ms.

Cacao -Trinidad, 81 to 85/- per cwt. ; Grenada, 76/- to

80/-: Jamaica, 72s. to 73s.

Coffee—Jamaica, no quotations.
Oopra—245». io £24 15s. per ton.

Cotton— Fully Fine no quotations; Floridas, no quota-
tions.; Wesl EndianSea Island, \:\d. to I6d.

Fruit—No quotal ions.

Fustic—No quotations.
Ginger—Jamaica, 55 to 7."> -.

Isxnglasi—No quotations.
Honey—No quotations.
Lime Juice— Raw, 3/8 to 3/9; concentrated, £30; Otto of

limes (hand-pressed), no quotations.
Logwood—No quotations.
Mace— 9./. to 2, lid.

Nutmegs— 4]</. to r>|</.

Pimento—No quotations.
Rubber—Para, tine hard, 2/44; line soft, 2/3; Castilloa,

2 U.
Rl M—Jamaica, 42 to 4/'.'

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

12, 1915.

Cacao—Caracas, 17 4
:

c. to IS 4 l. ; Grenada, 17c. to 18c.;

Trinidad, L8|c. to 18^c. : Jamaica, 15|c. to 15|c.
Coco-nuts—Jamaica ami Trinidad selects, $30 "GO to

$3200; calls, S19-00 to $21-00.

Coffee—Jamaica, 74c to llic. per lb.

Ginger— i:>4e. to 16c. per ft.

Goat Skins— Jamaica, 44c; Antigua and Barbados, 42c. to
44e.

; St. Thomas and St. Kitts. 30c. to 41c. per lb.

Grace Fruit—Jamaica, §L''7."> to $3
-
50.

Limes—$5-50 to 8650.
M*f i 36i to is,., per lb.

Nutmegs -11c. to HAc.
OranoES—Jamaica, $2*50 to -*o'25.

Pimento—34c. per ft.

Sugar—Centrifugals, 90°, 401c. to

89°, .'I 36c. lo 3-49c; Molasses.
all duty paid.

I I Ic. : Muscovados,
s:> .

:: 23c. to 3-36c ,

Trinidad.— Mosms. Gordon, Grant & Co., October is,

1915.

Cacao—Venezuelan, $1800 to] $18-50; Trinidad, $18-76
to $19 25.

Coco-Ni i iin 81c. per Imperial gallon.
Coffee—Venezuelan, I".-, to 12c, per ft.

Oopra $4-25 to per 100 II..

Dhai.— ¥'

Onion- $3-00 to 8350 per 100 R>.

Peas, Split $9
-00

pi r ba

Potatoi -
I nglish SI 25 to 81-50 per

lmi It.

Rick Fellow, $5-80 to fO-25; white, $600 pel b
Sue in— American crushed, no quotations.

Barbados.— Messrs. James A. Lynch it Co., Ltd., < »ctober

18, 1915; T. S. Garraway & Co., October 19,

1915.

Arrowroot—$4-50 to $4-60 pei 100 ft).

Cacao $15-00 to 81600 pei 100 lb.

Coi q $20-00 husked nut-.

Hay -81-70 to $1-90 per LOO It .

Manures Nitrate of soda, no quotations; Cacao manure-,
in. quotations; Sulphate of ammonia. $85 '00 to .-s'.iiiihi

per ton.

Mmi, issr.s No , imitations.
Onions $E to $600 pei L90 il

Peas, Split—$10-00 to $1250 per 210 ft ; Canada, $5'40
per 120 ft.

Potatoes-- Nova Scotia, $2
-

75 to $3
-25 per 160 ft>.

Rio Ba lam, $6-00 to $6-10 per L90ft.; Patna, no quota-
tions; Rangoon, no quotations.

Si oar—Muscovado centrifugals, $3-80 to $425.

British Guiana.—Messrs. Wieting .v Richtbr, October

1C, 1915; Messrs. 8amii.mii, Parker & Co.,

October 15, 1915.
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THE BEST MANURE FOR COLONIAL USE
cs

Dissolved (Soluble) Guano
FOl^ SUGAE-CANE AND (;i]Xi;RAL USE.

APPLY TO LOCAL AGENTS OR DIRECT TO:-

The Anglo-Continental (late Ohlendorff s) Guano Works,

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

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

TO BE ISSi TJ:D SHORTLY.

WEST INDIAN BULLETIN,
Vol. XV, No. 2.

Containing the following papers: Review of Ten Years Work
of the Antigua Sugar Factory (Ounthorpes), by Francis Watts,

C.M.G., D.Sc; The Soils oi Antigua, by H. A. Tempany,
D.Sc.; A Meth d oi Sponge Cultivation and its Prospects in

the Leaser Antilles: with Notes on Other Possible Shallow-
I

i
i by W. It. Dunlop; A Parasite of the Flying

Fish,byDr.W. [.Caiman, British Museum (Natural History);

Eteporl on of Some Pests and Diseases in the

West Indies during 1914, by II. A. Ballou, M.Sc, and

W. NmwcII, D.I.C.

THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LTD.
COTTON GINNERS, OIL REFINERS
AND PLANTATION SUPPLIERS.

IMPORTERS OF

WEST INDIAN
COTTON SEED.

Quotations made on application for the purchase of

Cotton Seed from the neighbouring Islands.

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK,
BRIDGETOWN, BARBADOS.

Augusi 6, 1915.

SPACE AVAILABLE FOR ADVERTISEMENT.

Printed al Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados.
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CANADA
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Grenada & Trinidad.

|
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I Cartagena, Colon, Panama,
Callao, Iquique, Antopa^asta
and Valparaiso.
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BRAZIL, URUGUAY & ARGENTINA

Via Spain, Portugal, Madeira & St. Vincent.

REGULAK SAILINGS; FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,

STRAITS SETTLEMENTS, HONG-KONG, CHINA

& JAPAN.
Head Office : 18, Moorg-ate Street, London.

Branches at BARBADOS, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Buenos Aires, Ria de Janeiro, Madrid, etc.
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What it Costs a Country
to Keep Ticks

THE CASE OF THE UNITED STATES CATTLK TICK

Extract fi m VS. Dcpt. of Agriculture, Bulletin So. 261. "The Cattle Tick

in its Rein Son tha 1 tlture" by AUGCST MAYER :
—

"What it costs the Southern States to harbor the cuttle tick is not

calculated, bu1 from observation and experience we can estimate
tlife loss w ith -' row assurance of approximating the truth.

BEEF CATTLE. "Below the quarantine line we have
>\er 15,000,000 cattle, tin I il farm value of which is given by tl

irly $1X3,000,000. The dairy cattle arc credited with a value
1 about $58,650,000, and the other cattle with "\er si 24.000,000. Prom

:
1 iiui.tt'.- that a shrinkage in value ol 1

title, othei than dairy cattle, is due to the effects <>i the cattle tick. In

. numbers tri an a loss ol >25,000,000 for beet cattle."

DAIRY CATTLE. •
] ol dain cattle, considerable damage

; ienced because of the extra teed required, and the shrinkage in t lie

ol milk 1 .; festation. tt is believed that an estimate of

Hu total value of the dairy cattle is not overcharging the tick. This

means an annual loss of nearh $3,000,000 for dairy cattle. Thi total

depreciation then of southei 1 cattle, on account <>i the tick, would be

s28.000,000."

HIGHER DEATH RATE. "The average death rate among cattle in

the tiok-infested area for the year 1904-5 was about 8.33% ; in the tick-free

area it was about 3.12 . The total numbei 01 cattle that died in the tick-

a during the year ended March 3 i~t, roos, was about 1,250,000.
The average farm value ol these southern cattle may be put al $12,

according to the Bureau of Statistics; therefore t.he total annual loss from
death in the tick-affected States amounted t.. s 15,000,000. The average
death rate in the quarantined States being nearly three times as great as

that in the tick-free Slates, it is not unfair to assume that two-thirds of

1g - > \ .Uath is directly attributable to the tick, that is slO.OOO.OOO."

DECREASED FECUNDITY. "There is a further loss to be recorded

tgainsl the tick in the reduction of the fecundity of the female cattle, and

pel haps also in the greater prtineuess.it tiok-infested cattle to diseases or

mal conditions oi the reproductive organ's." t

EXCEPTIONAL EXPENDITURE. '* There is also chargeable to the

tick the greater expense of providing pasturage or extra teed for the

cattle during heavy infestation, for dips and other preventive measures,
.ind for extra care and extra supervision. It 1-- deemed a conservative
st ,u tn place the annual loss under this and the previous head at

sS. 500,000."

STUNTING OF GROWTH. "There is another material chargt to

ne entered against the tick. Willi tick infestation at babyhood, tl

very little chance to bring cattle to early maturity. I'he stunting which

they usually receive obliges us to carry them until they are three or more

years old. That means two years of extra feed and care, and capital tied

up unnecessarily by adverse conditions. It costs easily from $g to $10 per
vear to provide and care for a cow

;
and to Keep our 12,000,000 beet cattle

a year < \i two Longer means, acci irdingh , an extra outlay oi at least

$60,000,000."

•
It is very easily seen that the annual loss sustained by the Southern

States to-day must amount yearly to an enormous slOO.OOO.OOO
-being named in the Year Book of the Department of Agriculture for 1004."

'

from VS. Deft, oj Agri uUure, Bulletin ?S, on m Texas Fever" by
Dr. John R. MOHLER, V.M.D., Chiefof the Pathological Division, Bureau of

Annual Industry :
—

DECREASED MARKET VALUE. "Animals coming from tick-
: disti cts bring an average of one-fourth to one-hair' a cent less

per pound than the quoted mar] The handicap that is placed mi
luthern cattle raiser as a re tult ol tin - decrease in value ol hisstocb

will average at the former figure at least si . .

pei head, allowing an
individual weight of 000 pounds for all classes oi animals : so thai tl

On the estimated 705,000 southern cattle mat ly under the-

in 1 -will sum Up at a loss ol ,sl,057,500 per annum. It will be I
I

that this decreased value rea< ts and fixes the valuation of all cattle which
remain in the infected territory, therein- reducing the assets of the cattle

industry of that section by this ratio per head for the tour and a half

millions oi cattle east ol the Mississippi Kivcr, andthe eleven mill: I

cattle west of the Mississippi River; or, altogether, the enoi

shrinkage in value oi >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 oi more than 4.000,000 dairy cattle below the quarantine line, would
amount to $26,250 per day. or counting three hundred milking days lot

each cow to the year. $7,875,000 per annum."

LOSS OF IMPORTED STOCK. "The damage resulting to the
southern purchase! ol northern pure bred or high-grade cattle is another
item of n" small moment. About toftof all such cattle taken South die
.-I Texas Fever, even alter they are immunized by blood inoculations, and
about (jo% of these cattle succumb to Texas Fever when not >« treated.

Of the approximate 4,<ioo oi such cattle brought South each year, al least

460 die of Texas Fever. The loss entailed would naturally depend on the

value of each animal, and since the prices paid for such well-bred cattle

range from $100 to $1,000 or even more, it can readily be conceived that

the yearly loss from this item al me varies from $46,000 upward
"

Extract from a Papei rend by DR. F. BAHN'Sl v Chief Veterinarian

Statt oj Georgia, at tin ro/5 Annual Meeting oj the United States Lm ft

Sattitary Assot iatiou :
-

LOSS OF MILK. "Tick infestation costs the Southern States each
and every year not less than $ 150.000,000. Every milk cow in Jested with

ticks wili give anywhere from a quart to as much as .1 gallon less milk than
one that is not infected with ticks. If they are infested with ticks they
will not recover their normal milk How again until the next period >>|

lactation. That item itseli (and let us place it conservatively at a loss not

exceeding $15 a head on each and ever) milk cow) will make an item in

excess 1 $75,000,000."

LOSS OF CONDITION. "When your cattle get infested with ti< kfl

they get poor. Tin * >

:

in fiesh and yon have to sell them foi less

money, u is a certainty that the difference in value between t poor cow,
infested with the tick, and the value of the cow it she were not tick-

infested is conservatively, even with our scrub cows, 85 a head,and ori

that basis we lose not less that -45.000.000 ->t-£50,000.000 on that

one item."

COOPERS CATTLE TICK DIP

Has received the official approval of the following Countries:

Union of South Africa, Northern Rhodesia, Brazil. Ka.sutn.and,

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, Northern Territory of Australia.

WEST INDIAN AGENTS :

ST. KITTS : S. L. Horsford & Co. ANTIGUA : Bennett. Bryson & Co.

JAMAICA: IK Henderson & Co., Kingston.
GRENADA: Thomson, Hankey & Co.

BARBADOS: Barbados Co-operative Cotton Co., Ltd.

TRINIDAD: T. Geddes Orant. Port of Spain.
BRITISH GUIANA: Sandbach, Parker & Co.

ST. VINCENT: Corea & Co.'. Kingstown. NEVIS: S. D. Malone.
DANISH WEST INDIES: Carl V. La Beet. St. Thomas.

MONTSERRAT: W. Llewell) n Wall. DOMINICA: Hon. H. A. Frampton

ManufactuTers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England
BRANCHES : Toronto, Chicago, Sydney, Melbourne, Auckland, Buenos Aim. Monte Video. Punta Arena*, East London, Odessa.
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Forest Soils and Nitrogen.

'HE usual practice is to classify soils crudely

Laccording to their chemical and physical

Li iposition, bul we can often gel a better

idea of their constitution and requirements l.\ consid

ering them in relation to tin- kind nt' crops they bear.

In tin' tropics this is particularly so where r wide

nt' soils occurs between the two extremes ol

desert ami dense forest. Speaking generally, it is not

'I,, soil particles S" much as tin- heat and the rainfall

as will as the aspect, including physical conformations,

that determine the most important features of a soil's

fertility, because these factors decide what plants can

grow there, [fthe rainfall is heavy, the natural cover-

ing will be forest, ami as a result of vegetable decay
the underlying soil will be rich in humus, and will

exhibit certain well-marked bacterial characteristics.

This soil is the natural medium of growth for such

trees as cacao and rubber, and becomes ultimate!)
what; we have conic to call an orchard soil. On the

other hand, soils which are more exposed to wind and

sun, and which receive a lighter rainfall, tire inhabited

naturally by .a hardier type of vegetation, and these

are the soils which are ultimately brought under the

plough. Such soils ,is thi.se In <
j
uoi it lv exhibit greater

alkalinity and greater extremes of texture between

'heaviness' and 'lightness', and in the matter of colour,

than orchard soils, while the bacterial activity is also

different in many respects.

It is our present object to consider what takes

place in an orchard sod that makes it different from

an arable soil, especially m respect of nitrogen supply.

The form in which cacao and other orchard crops
obtain their nitrogen from the sod has been the subject
of speculation for some time. Knowing that the

supplies of free mineral bases such as lime, are

deficient in such soils, it has been suggested' that

ammonia formed in the process of ammonification may
function as a base lor the neutralization of nitric acid

formed during the later stages of nitrification, it is

well to bear in mind, however, that nitrification may
not be active in all on-hard soils: and that, moreover,

nitrifying organisms will not tolerate free ammonia."
Where nitric acid is absent it ma\ be supposed that the

ami iia would combine with other acid radicles like

Carbon dioxide or some of the organic acids, the
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nitrogen in this way finding an entrance into the

roots of plants in a less concentrated form than

ammonium nitrate.

ninal ion of caca in I >ominica it

was found 3 thatal the end of several years' trials, the

amounl of nitrogen was greater than al the outset, and

this is attributed to nitrification. A bacterial

different soils clearly demonstrated the

n fixing organisms, and il has been

ocludi 'I that under the condil ions of the plot

ixperiments referred to, considerabl 6ions of

rogen ma} occur as the result of the action of free

nitrogen-fixing bacteria of the Azotohacter type, and

thai the amounl of nitrogen fixed max be very

41. 'ail d iii the presence of an ample supply
of organic matter.

These conclusions are very important because

nitrogi fixation is not supposed to play an act ive part

in such soils, at any rate under temperate conditions.

An interesting nbte J has appeared on nitrogen fix-

ation in Danish forest soils. Azotohacter chroococcum

is 1111K occasionally present in these soils but. in some

localities where there is much calcium carbonate, two

1 In r species of Azotohacter were found present. The

ises of the abseni f the principal species from

forest soils were thought to be due to lark of

iiiin carbonate, to too lov> a temperature, and to an

-excess of humic matter.

That temperature is an important factor has bei n

ii reeenl h in [ndia '. and it may explain the

apparent divergence between the cases of Azotohacter

and the orchard and forest soils of Dominica ami

Denmark. In general, 30"C. was found to be the

ipti
in temperature for maximum activitj in India,

and it would appear therefore that warmth is an

important factor.

In the Dominica investigations the temperature
..1 the plots was studied, and tin- observations never

eading higher 1 han 2."> < '.

Ii h be remembered that ohough they have

many features in common, the conditions of an orchard

soil and a forest soil are not absolutely parallel.
s "

tin- n< 1 1
11 li il annual n hi of true forest -nils has been

1

Watts, West Tndian Bn tetin, Vol. XIV, No. 2, p. L05.
-

Russell, E. •!.. .s .
1

! Growth.
Ti nipany, II'..,/ I Vol, XIV, No. l', p. 88.

1

Reprod I in 1 he 1 '. Vol. \ I TV,
No. 2.

"

Walton, .1. 1 1
,

t/< m -- n\ 0) Igi Mure
in India (Bacteriological Series) Vol. I, No. 1.

111 tide in the Wt -
[ndies, and we do not know whether

Azotohacter occurs in th.-m or not. It' these nitrogen-

fixing organisms are absent, it would be interesting to

know how the supply of nitrogi n is maintained. The sug-
tion arises as to whether mycorhiza may not play an

important part. The fungi of 11 1 live either r

m the roots ofp rowing in humus soils, and are

verj « idely distributed. The relation between the fun|
and root is generally syn

!

1- to say, useful

to both organisms, at least in the case of those which

live within the root 8
,

the fungus assisting in

collection of nitrogen and in the elaboration of

albuminoid substances in return for carbohydrates
manufactured bj fchegreen plant. There are instances

where the union occurs between a fungus and
a non-chlorophyllous plant, as in the case ui Neottia.

Here we apparently have an example of a higher

plant parasitic on a fungus, and it is difficult to see

what advantage is derived bj the fungus. In general
it is more than likely that fungi oi mycorhiza arc of

greatest value to the higher plants on account of their

capacity for manufacturing higher nitrogen

compounds from soluble humus which they absorb from

the soil
7

, [t should be pointed oul as an interesting

morphological feature of the roots of trees bearing the

externa] fungi, that rool hairs are entirely absent,

a circumstance which shows that the fungus
functions as an organ of absorption.

The extent te which mycorhiza plays an act

part in 1 he nut 1 il ion of 1 ropical forest plants is

definitely known, and it would be interesting if >
I lis?

question were given specific attention in the West

Indies. Further, it ma} be the subject oi enquiry
whether many of our 1 conomic plants like rubber and

cacao can, under certain soil conditions, make use of

mycorhiza, especially where the soil is typically acid.

It would appear desirable for the planter to

realize that the presem f li
,
the importance of

which in the sell has been so strongly emphasized, dues

not seem always necessar} for orchard or forest
fertility.

Acidity does not appear injurious, and max even

be beneficial, as is thought to be the case with rubber

in the Federated Malay States 8
. 01 course with arable

soils, effects other ;than neu ion have to be consid-

i Here lime is important because of its physical

as well as its chemical properties, rendering the soil

Schimper's Plant Gfi ograph 1/, p. L09.

Jost's Plant Physiology, p. 241.

It wi tiff,
M . 1 . dlttin, F.M.S., Vol. Ill,

No. •-'.

"

Pangaiiiban, E. A.. The Philippine Agrieultiuisl

Fortster, Vol. IV. No. 4. (July 1915.)



Vol. XIV. No. 354. THE AGRICULTURAL NEWS. 37]

more amenabl I ti case of tropical

soils we know I both incr

nitrification and nitrogen fixa n. Recently in the

Philippines it has inner

;s is increased by m . le apj

of ii tons of lime to the aci ill observers have

called ;ii tention t i the importance of lime in the

I

ss. Thi mains th ird and fores!

plants and even arable plants, can, in some circum

stances, thrive in the absi ai and it would

be in ;now exactly to what extenl bacteria

ar< n spoi
theii supplj ol nitrogen.

SUGAR INDUSTRY.

THE 1914 JAVA SUGAR CROP.
In the / October 191 5,

is published an article by II. ( '. Prinsen Geerligs,

I'll. D., on tlif .! ii' crop for 191 I. From the figures

in this it appears thai notwithstanding the increased

area planted n il h cane, the sugar prod Java ha

llcr than in the pi pea r,
a fact that

is shown clearly by the quantit; ir'obtained pei acre,

which in the year under review ed to 8,676 lb.

re. The percentage of racted on LOO parts

of cane was also lower than it has been in any previous year,

only 9 -28 per c

In addition to the exceptional length of the dry monsoon
Mr. Geerbgs a other reasons for this

low production of sugar. In the first place, the canes

planted now do not, he says, stand the drought us well as

did the formerly universally grown cane, the Black Cheribon.

This was the variety grown since 1850, which bus given the

most splendid return, and has greatly contributed to the

3S of the Java cane sugar industry. It could grow and

give good returns in any part of the island. It was a success

w and light soil, could stand drought and moisture

u ii ii i hi same ease, ripened within a year's time, and did not

ittenif it was left standing over. This excellent cane was

attacked by the 'sereh' disease, and had to be abandoned

after \> irs "I efforts to save it. Its place was

taken by several varieties grown from seedlings in special

nurseries. Millions of seedlings had to be raised and tested

in order to find only a few which were better than the

Gheribon cane, and fortunately, two varieties were secured

which in their combination not only replaced the old Cheribon

but gave results which greatly surpassed the former

This advantageous position conl i ued for some ten or

years, but during the last fev on complaints have

1.mi heard, every time with more emphasis, that the new
varieties were degenerating: they dry up more rapidly than

in former years, and die pi v, at a time when the sugar
content et fully developed. In view of the symptoms of

the canes stricken by this phenomenon that i to say, drying

h,i alter the setting in of the dry monsoon -many plat

blame the lack of rain for its occurrence. Mr. Geerligs thinks

it would be a thing if new varieties were in reserve to

the two kinds oi canes being at present almost

exclusively planted in .lava, in case these in their turn are

attacked by some disease Or other.

In the
3

1

nor did insect p i ordin iry ye us, but
I from an

of rats.

In i d much
I that til in the

is still abo
and il i- c msidi red « n-th vhile

With
the tei

experii
from everj o a train an

the different mills w.
i ed, v water

ml the juices used
I

giving i work d of the

elements. It was foi i
i

I line- one of the
mills do not do a i mi cl thej could bavi

spoiling the general e The m im ... a h

detected steps n to remedy it. a i

control of the extraction had at o faults

were detecte I and remi dii i. which without that in

would '

, tined und I be detriment of the

sugar extraction.

The production ol lidified molasses i g every
year. Tie- total production in 191-1 amounted to 96,281
while in 1913 the quantity, then the biggest on record, was

only 66,809 tons. The exhausted mola ses is boil

a vacuum pan till all the water has been evaporated, but the

mass is still liquid. Ii i then run into baskets lined with

palm mats, where it so to a hod block. This lie.

is chiefly shipped to Calcutta, whence it is transported to
Indian distilleries to he transformed into alcohol

Taken as a whole, th y iar KM I is said not to have I

a profitable one for the Java sugar industry, notwithstanding
the great care bestowed on every item of the agriculture.,

manufacture, and the management.

MANURIAL EXPERIMENTS IN BOXES.
A writer in the New Zealand Journal <>! Agriculture

(Vol, XI, No. 2) calls attention to a useful method of making
manurial experiments by means of growing the plants in

wooden boxes. The i biel advantage of this method would

appear to be the greater area of soil that boxes allow in

comparison with pots, the results accordingly possessing some
considerable application to field conditions. In closing his

description of the method the writer concludes:—
'

Carefully carried out by intelligent observers, the box
method of testing the manurial requirements of soils, and of

the various crops grown upon them, should provi ol

considerable value. While it supplies the farmer with

a means of determining the mixture likely to give him the

best results, and thus ensures him against wasting money on

unsuitable fertilizers, il also offers to school-teachers an-

ient method of demonstrating the science oi manuring.
1 teachers with some know ledge of the subject

i adopt this means of instruction, they could not only
readily demonstrate to the -indents, in a practical manner, at

.1 very small cost in time and money, th ve values of

different fertilizers to the soil, 1, nt eventually, through the

number of soils they would be able to handle in the course of

a few years' instruction work, the schools might become
a sort of bureau of information as regards the different soils

in their various neighbour!) Is. In a country so varied in

its soil requirements as New Zealand, this would largely assist

the farmers in their effort- to increase the production of the.

land, and indirectly the revenue ol the Dominion.
1
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LIME CULTIVATION.

NEW PLOT EXPERIMENTS IN

DOMINICA.

The first series of manurial experiments with lime

cultivation, writes Mr. Joseph Jones in his annual report,

was laid out in the valley beyond Morne Bruce in the early

months of the year 1913. Tl xperiments, which may now

be divided into two series, are probably the first of their

kind i" be carried out with limes, and may therefore be

regarded as beingof great general interest. As already slated,

there are now two series—
SERIKS 1 with nkl lime trees which existed on the

plots when the experiment was laid out;

series - with young lime trees only planted in

July 1913.

The condition of the lime trees constituting series 1 when

the experiment was commenced in January L913, may be

gathered from the following description taken from prev-

ious reports and reproduced here lor ease of reference:

'The limes in question were planted during 1893 by the

boys of the Reformatory School, a Government institution

which existed at Morne Bruce from January 1893 to

December 1895. To the end of the latter year the plants

were cared for, but from that time to the present the land has

remained in bush amongst which the limes have struggled to

exist. On the bush being removed, the lime plants were

found, as expected, to be poor in condition and attenuated

in appearance. With attention these poor limes should

develop into healthy well shaped lives in the course of time.

'It is to be expected, under the condition stated above,

that tic- plots an- not complete. Vacancies occur in each,

which will l.e tilled in as soon as possible.

'The land occupied by the plots is sloping in character,

conditions typical of large areas of lime cultivation in the

island.'

These trees continue to make satisfactory progress in

developing new woo, 1, and are gradually assuming a normal

appearance, though it will take some years before this is

completely achieved.

The area of existing lime trees was sufficient to allow of

eight plots of approximately {acre to be started.

Each plot
received its firsl annual quotum of manure in

July 1913. In May 1914, a second similar application was

given, audit is intended to make identical applications in

May-June of each year. The limes from each plot have

been collected and measured throughout the crop season,

necessitating thirty live pickings.

Tile figures obtained indicate the progress the trees have

made in twelve months. All the plots without exception

show a very considerable increase, ranging between 203 per

cent, to 166 per cent. The control plot (B) shows an increa

in yield "f -•"' ,l per cent. This may lie regarded as the

increase due to natural causes the mere clearing of the

surrounding bush and the cutlassing which this plot, in

Common with all the Others, has received; audit is fair to

assume that most of the other plots would haw recovered to

the same extent, and in some cases even more. ,i i..i it from the

effect of any manurial treatment received.

It is much too early ti me to any conclusion on the

figures which are now available, as to the most suitable

manure or combination of manures for lime trees; but even

at this stage it is justifiable to point out the considerable

increase which has t Jlowed the use of organic nitrogen in

the form of dried blood, whether il isused alone (plot D), or

in conjunction with phosphate and potash (plot A), or e

with phosphate alone (plot II >. In all three eases the

addition of the manure has resulted in a substantial increase

of yield over the no-manure plot.

Apart from yields, and judging only by the appearance
of the trees, the outstanding feature is the excellent growth
made by the < plete manure plot, and also the steady, if

slow, improvement in the condition of the mulched plot; and
it should be remembered that this latter plot was, with

perhaps one exception (plot 1'), the most backward of all

when the experiment was lirst laid out.

SERIES '-' with young limes.

The series consists of eight ^-acre plots on fairly level

land adjoining the older trees. They were planted in July
1913 and have, on the whole, made satisfactory growth. It

is the intention to duplicate with the young cultivation the

experiments carried on with the older lives, thus continuing
Or otherwise the results obtained.

ADDITIONAL EXPERIMENTS Willi LIME CULTIVATION.

Two additional manurial plots of old lime trees were laid

out a year after the original series; to one of these, cotton

seed meal at the rate of 10 ewt. per acre was applied, and to

the other, a dressing of lime at the rate of 5 cwt. per &
and a mulch of grass at the rate of '2\ tons per acre.

Similar applications are to be made annually, and the yields

recorded.

In one of these plots charges of dynamite were

exploded in fifty-six holes between the trees; but after a long
wait no improvement could be observed in the condition of

the trees.

Trees in a similar condition on another portion of the

held were treated in the same way with dynamite, but after

twelve months' time no improvement is observable. Judging
from these and other experiments carried out by planters, no

good effects con be discerned from the explosion of dynamite
in lime cultivation. There may however be certain conditions

such as the close proximity of a hard-pan to the surface,

under which the use of explosives may be advantageous.
Within the area enclosed bj a fence early in 1914 there

was sufficient unoccupied land to lay out six additional
|
acre

plots. Three of these were planted in seedling limes, and

these have made a good start. The remaining three have

been disposed of as follows: A and I'. in ordinary limes budded
on sour orange stocks, and C in spineless limes budded on the

same stock-. These three plots are likely to prove of the

greatest interest ami value in demonstrating certain important

points in lime cultivation, which are likely to develop in the

near future.

Advantage was taken while planting these additional

plots of testing the efficiency "I Idles made by dynamiting as

Compared with holes made in the usual way with the spade;
each alternate row of holes in the budded lime plots was

dynamited in December, and the remaining rows were made
soon after with the spade.

The holes were carefully tilled in a few days before

planting to allow time for sinking, and early in July the

planting was done. At the tunc of writing (April) t

does not appear to be much difference "lie way or the other,

but the plots an> -.till under observation in this respect.

Another piece of lainl having lime trees growing rather

irregularly was cleared '$> in December 1914, and may at

sonic later date be available for experiment purposes; it

measures about '

acre.
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THE TRANSFUSION OF SAP.

A writer in the Ga for

ember 11. 1915, ippears to be

a new idea in frn
\; the prai

fusion of sap He

Wi varieties,

idui 1 and

'grown "u,' so ti

to propagate a ation. [fa sufficient number

dling trees (of any ted it is certain

that some would c oi producing fertile

be iii other respei tme as a sterile

rocess II ad ated would
entail but little trouble I the out et, md would lie the means
of preventing a vast amount of trouble and loss. These
self sterile varieties of fruit trees have tp depend upon a 'fair

wind' for the carriage of pollen from another variety forming
a suitable mute. The question now is whether we can even

now corre I the fauil il terilityin tl and make them
le of pollinating their own blossoms! 1 think we can.

M\ suggestion is tha of producing fertile pollen

may be introduced into sterile varieti oi h til trees by
usion oi sap, by the simple expedient of a graft from
er variety. In confirmation of my theory I will mention

a case which has come under my notice. A large plantation

variety of fruit trees failed to fruit, and it was found

that when artificially pollinated with pollen of another variety,
branches of these tree- fruited perfectly. It was therefore

decided to try the experiment of introducing a graft of this

varied b Tee, for the purpose of ensuring
the presence of fertile pollen on each plant. The operation
was carried out last March, and the result proved successful,

but not in the way ex] ted. The trees fruited at once, and
so heavily that the fruits had to be thinned. This was not,

then, the result "I the pollen from the grafts, because these

did not flower. Was it, then, the transfusion of sap from
these grafts.' I think that it was, and I submit that the

matter is at least worth a trial. I would invite fruit-

growers to make experiments such as I have indicated.

COLOUR AND POISON IN THE LIMA
BEAN.

It is stated in the Tropical Agriculturist for

August MM."), that Bulletin No. 12 of 1914, issued by
the Departmenl of Agriculture, Burma, deals exhaus-
tively with the economic value of Burma beans and

peas.
The author- (Messrs. Thompstone ,nil Sawyer) express

the hope that as a result of their having clearly defined the

various kinds of peas and beans, the confusion caused by
making such a minor quality as colour the basis of

commercial classification (e.g. white beans) will be cleared

up, and that the bulletin will serve its object as a botanical

and agricultural guide to this class of plants.

The note on the poisonous properties of the so-called

'Rangoon bean1

(Pha&eolut lunatus) i.-- of interest from
a local point of view, in view of the fact thai species of this

bean are commonly cultivated in tin island, and that their

cultivation is extending as the result of the distribution of

seed by the Agricultural Society.

According to the authors, th able variation

in the percentage of the poisonous principle of the beans,

but the col ,

!

pments h

yet
'

tigated It would ippeai

light brown I itl led, is the chief,
if not tl uly typi a

ides to an;. tent.

The white t\
|

nation h\

I director of the [mperi ill less d tngerous
for consumption, and it is I that the amount oi

prussic acid contained in

extent on the method of cultivation and th of

maturity oft] n at harvest.

The Bui o ider the dried haulms
feed, but when fed fresh, and particularly when in the...

up' M it as i la irous f 1 which causes death
v. itliin twelve hour-.

In Burma the i iten boiled or parched, which
is prob ibly the reason n by I hey are inno

Xo fatal results are known to follow the consiimpt
of the beans in < 'eylon, probably for the reason, viz.:

that they are well conked (hoiled or curried) before use.

The subjecl of the poisonous nature of Lima beans
is dealt with in the West Indian Bulletin, Vol. XV,,
Xo. 1.

PLANT BREEDING IN MARYLAND.
Plant bi Maryland Agricultural Experi-

ment Station is on a large scale, both as regards practical'

problems, and the theoretical problems which it is attempting
to solve. Mendelism is being investigated in cowpeas, iu

connexion with selection; wheat, oats and barley are being-
cross-bred and selected; corn is being bred and studied irt.

a series of experiments which has now been under way for

ten years; mutations are being systematically sought in the

cereals. A new variety of pear of good quality and resistant

to blight is sought by crossing, particularly Kieffer by Seckel;

apples are being bred in a similar way, to produce a good,

early red apple of good cooking quality. Grape hybrids
include most of the hardy American species as well as the

Malaga type of Southern Europe, Vitis vinitera. Straw-

berries, celery, tomatoes, musk melons, Irish potatoes, cabbage,
are also the subjects of projects destined to furnish more

productive or disease-resistant varieties, and also to yield
information about the laws of heredity. Finally the station

is doing genetic research with one kind of material which has
been very little worked, namely, the castor bean (Ricinus

communis), where the variation and heredity of individuals

propagated from different branches and different flowers

are being investigated. The production of ormanental plants,
a work usually left to commercial nurserymen, has been.

undertaken to the extent of breeding improved strains of

dahlia and Black Eyed Susan. (Journal of Heredity f< a

September 1915.)

Improving the Chile Pepper.—The chile peppes

(Capsicum annum), so much relished by Mexicans, is th.'

of attention at the New Mexican Agricultural Experi-
ment Station, where for the last live years it his been

improved by selecti m for larger, smoother, fleshier pods, and
freedom from blight. Three good strains have been perpetu-
ated from the fifteen with which the experiment started.

(The Journal of //credit// for September 1915.)



374 THE AGRICULTURAL NEWS. Novkmbeb 20, 1915.

iv'&rroM notes. .•

COTTON.

WEST INDIAN COTTON.
Messrs. Wolsti'lillolmo ami Holland. <>t'Ln < i pool,

write as follows, underdate < Ictober L8, with reference

to tlic sales of Wesl [ndian Sea Island cotton:

Since out lasl report about 400 bales ol West [ndian

Sea [s'and otton have been sold at firm prices; these include

Nevis 1 W. tn It 1

,./., St. Kitts !•)(/. to I6d., Virgin Islands'

11-/, St. Martin ~14rf., Montserrat lid. to lad., Anguilla
( New crop i

1 I :<< . Antigua 1 Id. to I ""'., and Stains 1<I. to 9d.

Spinners are not purchasing for immediate requirements,
but for stock. The supply here is now very much reduced.

The Report of Messrs. Henry W. Frost & Co.,

on Sea [sland cotton in the Southern States for

the week ending < (ctober 30, is as follows:

Islands. Th sales are reported as 135 bales, but they
were chiefly made at the close of last week. The market has

been quiet this week, with only a moderate demand for

Fully Fine. There has been no inquiry as yet for the other

grades, nor for the planters' crop lots. With the receipts

to date oi onlj 600 bales, there is no accumulation of stock,

and factors are not pressing their moderate offerings for

sale, and are refusing to sell under:

Extra Fine 29c. 18£rf., c.i.f. & 5 percent.

Fully Fine -7c. = 17 J.'/.. ,, „ „ „
Fine 26c. = 17</., ,, „ ., ,,

Florida* anil Georgia*. The market lias ruled very

steady throughout the week, with sufficient demand to take

all the offerings of all grades, which were put on the

Savannah market for sale, the buying being on account of

the Northern Mills. Towards the close of the week there

was a quieter feeling, the demand being principally for

Choice and Extra Choice. Throughout the interior there

was more disposition to sell, and some sales were made of

round lots, including all grades at a concession of about '.<•

However, the general buying Has been at our quotations,
and it is still difficult to secure even running lots of good

quality. Any lower quotations are based on the expect. item

of a lower market. We quote, viz.:

Fancy
' to 26c..= 26|c. to 27|c. landed.

Extra < 'la. ice 25c. 26|c.
Choice 24c. =

2o|c.

The exports from Savannah for the week were, to

Northern Mills 1,166 bales, Southern 100 bales, and from

Jacksonville to Northern Mills 805 bales.

The United States Census Bureau reports cotton ginned
to October 18, as follows:

South i larolina 669 bales

Georgia 26,757 ,, making a total of 40,257 bales.

Florida 12,831 „

I year 30,078 bales, total crop r8,857 bales.

1913 30,880 .. „ „ 85.544 „

1912 15,960 „ „ ., 'audit „
L911 40,303 ., „ „ 122,512,,

THE PRACTICAL VALUE OF SOIL
ANALYSIS.

Inquiries are frequently received, it is said, in a leaflet

issued i'\ the English Board oi Agriculture, from farmers

ami gardeners who wish to be informed where they can

have soils analysed. In most cases the idea appears to

be entertained that having a soil analysed is a ready means

of determining its mammal requirements or oi obtaining an

indication of its fertility. A brief discussion as to how far

this view is correct may therefore serve a useful purpose.
A complete snil analysis includes chemical, physical and

bacteriological investigations, ami may be accompanied by

general field observations for the purpose of ascertaining the

nature of the subsoil, the water-supply, and climatic and

other conditions important for the growth of plants. A full

investigation of this kind, however, is very laborious, and

in practice the analysis is usually less comprehensive, and
aims not SO much at giving a complete account of the snil as

at determining the amounts of certain substances present in

the soil, which are known to have an important effect 'in

crop production.

Experience has shown that a soil analysis is of little

practical value when the interpretation is based on the results

obtained from an isolated imple of soil from a distrii

which the analyst has no intimate knowledge. In certain special

caves, e.g., where it is required to determine whether a soil is

in need of liming, an analj
•
is may be of great assistance to the

farmer, but even where tic investigation is a comprehensive

one, the analyst can only give a verj incomplete idea of the

general fertility of a particular field. It is difficult to place
an absolute value on the results, and the element ol

uncertainty enters too largely into the interpretation. The

difficulty will be appreciated if an attempt is made to obtain

information as to the best system of manuring.

Theanalvsi can determine as accurately as need be the

percentages of nitrogen, phosphates and potash in the soil,

but it has been found that, even where external factors such

as climate, depth nt soil, etc., do not enter into the .

there is often little or lexion between these per-

centages and the soil's fertility or its manurial requirements.

Any ordinary soil contains much more i ital plant food of all

forms than a single crop of any kind can possibly require.

Most of this plant food, however, is in a condition in which

the planl cannot make immediate use ol it, and is only

gradually made available, tin rate varying in different cases.

\- the plant can only make use of the free or available

food, it is clear that it is possible for one soil containing

quite small amounts of the manurial substances to produce
better crops than another soil containing large quantities, if

for any reason the fh-st soil gives up its material to the plant
at a more rapid rate than the second. In fact, some soils

contain large quantities of nitrogen and still respond most

readily to small dressings of manure containing available

nitrogen, because practically all that is already in the -oil is

unavailable and, as far as the plant is concerned, might

almost as well not be there at all. This also holds equally
for phosphatic compounds; a soil maj contain a good deal of

phosphate and yet respond to more.

It is true that in the i i e oi phosphates and potash
a method has been devised ol roughly measuring the amount

which may be regarded as il te oi prospective value

to the plant, by ascertaining the quantity which is diss ,lved

out in a given time by a weal olution of citric acid. This

method gives results which in man] cases indicate fairly well

whether a particular soil will res] d to an application of either

of the two kinds of manure, md maj be used in comparing
soils of the sai las-. At the same time there are n j cases

where the results obtained are at variance with those obtained
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by actual experiment in the field, and so far no ready method

has been discovered by which tin- availability oi the niti

in the soil can be estimated, i
-

regards the small

amount present in the form oi nitrati 01 ol ammonium salts.

It will be seen, therefore, that chemical analysis ol an

I sample of soil can b irdlj « expected to supplj

a v< ry accurate ana reliable means of determining its manurial

requirements, and it is probable thai a simple field experiment

would yield better r< suits.

Itisnotonly a question of what the soil contains l>ut

i what the plant needs. A plant is a living thing, and

its i i ds are not const ml but vary with the conditions under

which it is grown. Thus a plant n more phosphates on

a clay soil than it would on a sandy soil, and it needs more

potash on a sandj or peat soil than "ii a Loam. Again a plant

growing in a district receiving 32 or more inches of rain is in

greater need of phosphates than in districts with less than

2 1 inches of rain.

Further, under present conditions, an isolated mechanical

analysis cannot be considered of much value to the farmer

By means of a mechanical analysis i is possible to measure

the proportions of particles of diffi rent degrees of coarseness

in the soil, ami so determine 1 extent the ability of

the soil to meet the plant- requirements as regards the

supply of water ami the proper aeration of the soil. At

present, b iwever, it is probable that an experienced farmer

would be able to gain more useful and accurate information

by examining the land carefully at different times of the

year.

DIREI I [OSS IN w III' II \ OIL \ s u.t -is mai i;i: i -nil..

While isolated soil analyses are of little practical value

at present, there ar i

' two directions in which an

analysis can afford useful assistance.

1. A tanner may wish to know whether he has any

able chance of obtaining results similar to those

-irited by field experiments on another farm in the

Ideality. Wheresuch experiments have shown the advantage

pplying lime, phosphates or potash, the analyst can

determine whether similar results are likely to be obtained

mi the soil which he analyses. The element ol uncertainty

will always be present, but there is ry prospect that the

will prove to be correct, fn this waj the farmer

saved much time md expense in carrying out the

experiment for himself.

2. A soil analysis may also prove of assistance where

a tanner proposes to introduce a system ol cropping or

known to give g 1 results elsewhere in the locality,

but before doing so wishes to compare his soil with thai on

which the system is successful. Analysis may reveal differ-

which although nol ofr iou o c isual inspection are of

importance to the su :cess o) the enterprise. Two

heavy soils, for instance, maj look very similar, but one may
owe its heaviness to wry fine particli -. and the other to silt

particles, and methods successful in one ca-e mi\ prove

failures in the other.

3. A farmer entering anew farm may wish to obtain

complete information as to the possibilities of tin- soil, with

a view to taking up some special branch of production, or

ascertaining for what special crops the soil is suited. A soil

analysis will -how whether the soil and general conditions

resemble those obtaining where the proposed system of

farming is known to be a success. Where important

differences are revealed the tanner may be able, with the

a-sistance ..)' the agricultural expert, to modify the scheme

, to tdapt it to the possibilities
of hi- soil.

It will be gathered h im the above n tha the

maximum assistance can only be obtaim I fi inalysia

when data are available foi comparison with soils of the

same type. Fortunately ile iJSuntrj is no« provided with

.i _- : aized schemes un.lei which

in.iv be made and the results recorded. Soil surveys sup-

plying fairly full information with regard to special classes

ol soil in a limited arei, and carefully conducted field

experiments, are being carried out in man} pari of the

country. As time goes on, therefore, the possibility
"I

setting up comparisons will steadily increase and analyses

will be of correspondingly greater value.

Before deciding to have a soil analysis carried out, the

farmer should apply to the Country Agricultural Organiser,
who will advise him whether material for a comparison is

available, and whether the analysis would be likely to give

useful results.

RUBBER MACHINERY. By Henry C. Pearson

\e» \ork. The India 'Rubber World, 1915. Pp. 113,

figs. 428. Price sr..

Mr. Henry C. Pearson, editor of the India Rubber World,

may be congratulated on the successful completion ol si

ardu "is a task as that represented by the present volume,

which amounts to nothing less than a standard encyclopedia
of machines used in rubber manufacture. Every phase of

the industry would appear to have received attention—crude

rubber washing,. drying, preparing of ingredients, mixing,

preparing of fabrics, calendering, vulcanizing; calei

drives and safety stops: presses and moulds; spreaders and tub-

ing machines; machines used in the manufacture of reclaimed

rubber and cements; temperature regulating device-: extracting

machines for wild rubber, for deresination; laboratory equip-
n.. i i, testing machines ami devices; these are the principal

matters dealt with.

While the body of the book lies outside the range of

tropical agriculture, we may infer its general excellence from

the last mentioned -eel ion devoted to rulilui laboratory

equipment, much of which we are in a position to appreciate.

\i u\ ol the device- -hown contain features of special interest

and ingenuity, and might be usefully imitated in other

bi.mehcs of agricull ural and industrial chemistry.

Chapter II on crude rubber drying, and Chapter XIX

temperature recording and controlling devices are interesting

to US from the circumstance that these matt, rs, and i

quently the machinery pretaining to them, are important in

many different branch.- of tropical agriculture.

book will no doubt be found an important addition

to the library of all those involved in the production or

manufacture of rubber, especially for purposes of reference.

There is a'good index, and the chapters are subdivided into

-. The printing is excellent, and the illustration- are

abundant and remarkably clear in every detail.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number discusses the manner

in which trees growing in orchard and forest soils obtain

their supply of
nitrogen. The question of the possible

importan< f fungi tn thisrespeel is raised.

[mportanl experimental work with limes in

I lominica n ceiv< s attenl ion on page 272.

Competition in the Orange Trade.

According to an article u the Journal of (In'

/io
'

Society of Arts, il appears that orangi interests

in Spain were much perturbed on the outbreak of war,

anil mass mi were la-Id i" urge the finding of

new markets in America. With iliis object a delega-
tion of orange men wen! to the United States to in>

tigate that market, and to see ii i1 were possible to

inaugurate direel trade with thai country; but it was
so m discoi ered I hat compel ition with < lalifornia and
Florida fruit was not feasible.

It, would seem that if a largo and old-established

industry like that of orang ro ing in Spain cannot
find an opening in the United States, it must be even
a more difficult matter for the West Indian trade to

effect such an opening. And wo have to remember
that it is not merely California and Florida with which

competition takes place, but also Cuba, Porto Rico

and Central America in fact all the vast fruit-pro-

ducing areas controlled by the United Fruit Company.

[terns ot Local Lnterest will Vie found on the last

page but oho in this i- i

insect Motes on page 378, < tern the control of

, n i s which take awaj onion Beed; and Fungus Notes,

page 382, throw new light on the witch-broom

disease of cac to.

War Conditions and the Rubber Trade.

It is interesting to read in the Colonial Report
on the Straits Settlements for 1 !H3 that the inflated

dividends ot the rubber trade of' previous years are

'gone for ever': and then to turn to such an article as

that on Hevea in the Agricultural Bulletin, F.M.S.,
for Jul) I !>1"), and see that the present condition of the
rubber market is in the nature of a small boom in

low-priced shares—a result ot' the present increased

demand tor the commodity. The war has made hea

demands upon the rubber trade both in England and
America. This no doubt was one ot' the reasons which
led to the removal of the embargo on Eastern rubber
for the United States last year. Increased production
is likel\ to be maintained tor some time.

( >n the planter's side however, it is worth reflecting
on, that the present phase of activity maybe followed
l>\ one of greater depression than ever, and in this

connexion the present tendency towards reduction in

estate expenditure is t o 1 le st I'ol I

-
/ \ i'Iii l'.'l g

ei I
. |t \\,|S

mentioned in the last issue of thi Agricultural News
that on some estates in Ceylon, for example, rubber
is being produced by means of alternate day tappings
and other economies al an all-in cosl of Id. per lb., or

even less.

At this cost good profits can be realized if first

grade rubber is onlj selling at Is. per lb. instead of

2a lie. which is nearer the usual price. Further

saving may, it is expected, follow ultimately from the
selection of seed on the lines recently instituted by
Dr. Cramer, and advocated for the Federated Malay
States by Mr. S nbs, Economic Botanist, in the

Agricultural Bulletin, alreai red to«above.

deduct expenditure in every kind of
cultivation is the best I

against economic

depression in the markets.
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Peanuts and Pigeon Peas for Export.
At tempts are b ing made to establish a peanut

trade with Canada md h< prop isal appears to h

•acted the attention ol in Montserral w h

a start has air ad} b en in ide. In St. I.-

Mr. A. J. Bro >ks notifies planti rs (in th< I

tjit iat

i supply of tour different variet ies of

d is availabli for planting in thai island, and
•e c insist oi I tambia, Virginia Running, Virgini i

Bunch, and K ifusqui Th \ are being sold in

two-penny packets, and i
i h includes a useful

leaflet giving instructions as to how the} should be

planted.
In St. Vincent much inti is been amused in

regard to the possibilities of exporting Pigeon peas to

New York, through a letter n ei ed b} Mr. \V. X.

Sands, the Agricultural Superintendent, from Mr. W. A.

Domingo, Importer of Tropical Produce, 115, West
135th Street, New York. Mr. Domingo writes :

—
'

1 am reliablj infi ed hal Barbados and some of

tin' other islands depend largely on St. Vincent and
some of the Grenadines attached to it for their supply
of Pig i peas. As I am interested in the importation
of this product, 1 am asking you to put me in commu-
nication with a firm or som ie who can supplj me
with regular quantities ai lowest prices. There is

a rairl\ good market here tor these peas, hut to sell

wholesale they must compare favourably with importa-
tions from Jamaica, Ham and Cuba, and lie able to

compete with other American peas and beans in price.
So as to avoid unnecessary correspondence. I

suggesl that you advise prospective shippers to quote
me, (i.l. New York, on LO barrels via Barbados or the

cheapest route. Also, in quoting, send a small sample
tbr inspection. I trust thai you will grant mj
request, and recommend onl} responsible and reliable

parties.'
No opportunity should lie lost in the matter of

establishing new markets for minor crops, such as

referred to m the above communication.

Need for Co-operative Credit Societies in

England.

The Report of the Agricultural Organization
Society (England), for the year ended March 31, 1915,
has recentlj Keen issued. This society, it nut he

observed, has from the time of its formation some
fourteen yeai been devoting itself to the

juni/ation of the business side of the
agi

tural industry in England .and Wales and more

particular!} in regard to the application (if the

principles of i peration atnongsl farmers and all

kinds of agricultural producers. Amongst the many
matters of importance dealt with in this Report is the

subject of Co-operative Credit Societies. It is mentioned
that in England co-operative credit is still a very
small movement as fai as igricultiife is concerned.

There stems to be little desire OD the part of small

rs and farmers to avail themselves of am of the

methods which so d ibling
'he IM to co-i n this .1 Vet th
reason to beln-,,. that in ma stricts the
small cultivators have 1 to the ,, eylender in
on.- way or anothei while it must be

admitted thai then re indeed fev ri ultural
districts u here 1

1. small cum ivators would not be
-.real

[}
U-n, fiti ''

0} a more ready aCC< ss to

capital tci be utilized for reproductive pur]
lint very great difficult} appeal i sxperienced in

England in put I ing for

will at tlie same time meet th.- requirements of the
situation and yet be received favourably by those
« In .in ii is designed to

help.

In connexion with bhi
f,
readers of I he

Agricultural News will recollect the considi

difficulties that had to be encountered in the efforts-

made years ago to introduce agricultural credil
societies in the W'e.M Indies under tic- Raiffeisen

system. Those difficulties have how

fully overcome, and, as reference to this Journal will

show, at the present, time there are several societies

operating, or
shortl} to start

operating, under
Ordinances passed in the West Indies, namely in
St Vincent, Trinidad and in St. Lucia an I th se will

afford agricultural credit facilities to the
cub ivators there.

Pine-apples for Canada.

Correspondence is to hand concerning pine-api
that were shipped from Montserrat and St. Kitts to
Canada with the object of obtaining inform
a view to establishing a trade m that country in this
West Indian product. it appear- thai if success is to

be secured, much attention must be paid to the grade
of fruit exported, [t appears that the

quality of the

pine-apples sent from Montserrat were superior t i

any pines that had been received Iron, Porto Rico
i 'iiba or Florida: but from the fact that the Montserrat

| apples were so full of juice and will not

keep for half the length of time the fruit

Cuba will, it would seem that a satisfactory trade
is only possible with an inferior class of pine,
which, it is said, should be packed m the
v-a\ as the Cuban fruit is. It will therefore probably
be found desirable to cultivate the Wed Spanish variety.
Under these conditions it is probable that any island
could dispose in ( Janada of 300 to I' 111 rates on

trip of the Royal Mail steamers during tin- season.
Th.- best time to ship would be befon Porto Rico
and ( 'iiba enter tic- markel n trnel} about Easter
time. It is interesting to rec ird th.- fact that
th.- question of quality and keeping p.m..
also diametrically opposed in the case of oranges. This
is well illustrated in th.- case ol Califi a and Florida

es. The Navels have onl} about 50 per cent, of
the juice of the Florida oranges but will, on the other
hand, keep sound quite t lir... t mi, - as i
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INSECT NOTES.

THE CONTROL OF ANTS WHICH TAKE
AWAY ONION SEED.

St. Vi grow ire faced « itfa the difficulty

thai so -""ii ;is seed is planted, it is carried away by ants.

[• u onion industry is to be established in the Colony, the

control of ants must be undertaken, as they may remove the

- 1 before it germinates, and may even

i\ those seeds which have germinated, bj biting holes

in the young -hoots.

An account has been received "f various experiments

performed at the Experiment Station in St. Vincent in

aexion with the control ol these pests. Certain of the

experiments have given only negative results; nevertheless,

the experiments are instructive and may be described.

Two species of ant seem t<> be concerned in the trouble.

One of these is the ordinary black 'stinging ant' which is so

-tanth presecl mi cotton plants where it feeds on the

sweet juici exuded by the cotton aphis. The other kind is

.similar in general appearance, but the legs are rather longer.

Aftei tli I ieds have been prepared and before

planting, it is recommended that they be 'burnt off. This

be d me I

J spreading a layer of dry grass, bush or trash

over the beds and setting tire to it. A large number of ants

and other insects as well as weed seeds will be destroyed

by this procedure, and the germination of the seed when
sown will be facilitated.

After burning it is advisable to place a few onion -

on pieces of paper in various parts of the seed bed, and keep
these under observation. If ants are still presenl they will

be seen to take away the seed, and the control of them must

be undertaken.

The following experiments have been tried:—

(a) J'oisoniny the ants with acetylene ;/as.
— The

entrances to the aests were located by tracking the ants.

A piece ol calcium carbide was pushed 1- tar as possible

into the hole, and water poured down. The hole was then

m lint. It was thought thai the acetylene
so generated would penetrate to all parts of the nest and

poison the ants. The results did not justify expectations.
A large number of ant- were undoubtedly killed, but it seems

that the habit <i the- insects is to live in comparatively
small colonics with many outlets. This method oi control

was therefore judged to be impracticable and uncertain.

(/,) Treating tht i-bed with I
•• Vaporite

sprinkled over the seed-1 deterrent effect upon
1 he etl'e ;t -""ii wore off.

J'rea ith " pasti mat itene and
wood-ashes.—This was unsuccessful. The ants carried awa\

the Seed.

(d) Treating th» seed with *< 1-SoO solution of con
'I'lii- experiment was also unsuccessful.

Attn baiti an I
!

. tiling tht m
with h'lt wai -

less has been met with along this line

oi work, and onion growers are strongly recommended t«.

follow out tiie method I
1 ibed below. \m. 1

some preliminary trials it was discovered thai pieces of ripe

pear, and -mall pieces of meat, or of bone with

a little 11, icl d, constituted the besl bait, the ants

being attracted to them in very large numbers. A number
ot pice, "i avocado pear were placed on the I

it a

distance apart oi aboul 18 inches, A- rum
l.ei oi ants wen- attracted, the bail and tic- soil immediately

underearth, ired with ants, w vessel ot

hot water. This was repeated, the work going on continuously

for a few hours, ffexl da] the ants refused t" take any pear,
11 seed si al ered in various puts of the seed-lied was

ijuite unmolested. Pieces ol meal were pul down, and as fast

as the ants gathered on these they were destroyed. A large
reduction in the number of ant- in the vicinity of the -eel bed
was thus effected, and the seed germinated without giving
much trouble.

It may be pointed out that these ants are likely to be
abundant (a) in newly cleared land, (b) in land which

iii- previously been in corn, cotton or canes. The ants
make their nests in fields devoted to these crops in order to

feed upon the sweet juice exuded by the cotton aphis, and by
the sugar cane mealy-bug.

In view of the clipping experiments which are soon to

take place in Antigua, attention may be called to Bulletin

No. 259 of the I'nited States Department of Agriculture,
which deals with studies on ovulation changes in arsenical

dipping baths. It appears that arsenites are readily changed
into arsenates by the action of bacteria, if the liquid is left

exposed and undisturbed too long. This should be avoided
asmuchas possible, becau e irsenate is not such a powerful
tickicide as arsenite. The use of formalin as a preservative is

-- 'ed. but in the ordinary way it doe.- ii"t seem that
it- employment is worth while from a business point of view.

INDIAN POPULATION IN CROWN COLO-
NIES AND PROTE0TORATES.

The following return, compiled from the 1911
1

1 -11- reports, 1- taken from the Wealth of India for

July DM.,. It is ofinteresl in connexion with West
Indian Immigration ami the recent report on the same
by the Governmenl of India. Adults have been

regarded as persons aged sixteen years and upwards,
The high proportion of males to females will be noticed
as a typical feature of the figures given. It is a feature
which is not wit hmit considerable social and economic

significance:
—

British Guiana:,—Total Population 309,041, Indian,
lL'b.:.17. Adult (Males 53,083, female- 34,779,) -, -

Ceylon, Total Population, 1,110,367., Indian, 170,651; East

Protectorate, Total Population, 1,000,000, Indian

11,886; Fiji Islands, Total Population, 139,541, Indian

50.2S6, Adults (Males 29,062, Female, 8,785.) 28,847;
Jamaica, Total Population, 831,383, Indian Population,
I 7, "SO. Adults l Male. 7,127, Female- 1,775,) 1 1,912.

Windward Islands: -Grenada, Total Population, •'><;. T"^
Indian, lob; St. Lucia, Total Population, 19,877, Indian,

2,064; St. Vincent, 1 1,877, Indian, 376.

Leeward Island-; Antigua (with Barbuda and Redonda)
1 Population, 32,296, Indian. .".; Dominica. Total

tiou, 33,863, Indian. 8; Montserrat, Total Population,
12,196, Indian, 2; St. Christopher and Nevis, Total

Population, 13,403, Indian, 38; Virgin Islands, Total Popu
lation, 5,562; Malay state- i Federated). Total Population,

1,036,999, Indian,' 1 7 U . I *;-. Adult- (Males 116,626,
Female- 28,368) 144,994; Mauritius, Total Population
"77. ii-:!. Indian (a) 257,697, Adults (Male, S'f.'J'.Hi,

Females 71,833) 161,829; Seychelles, Total Population,
22,691, Indian. 120; Straits Settlements, Total Population,
714,069, Indian. 82,055; Trinidad and Tobago, Total

Population, 333,552, Indian, 50,585, Adults (Male- 31,989,
Female- 17,159) 19,148; Uganda, Total Population,
2,843,325, Indian, 1,622.



Vol. XIV. No. 354. THE AGRICULTURAL NEW 379

THE TEMPERATURE OF THE SOIL UNDER
DIFFERENT CONDITIONS.

In the .'/• i

Indi'i, Chemical Series, Vol. IV. So. 2, appears an accou

I )•. Leather of important studies in soil temperatures, and

a summary of this ace il is repi ed below, [ts impoi
lies chiefly in the fan. thai c irrelal ion bas been

established between the temperature ol the air and the

so that it now becomes possible in [ndia to calculate the soil

temperature under onditions of soil and climate.

Several series of observations on soil temperature have

made in the West [ndies, amongst which ma) be men-

d those made by Mr. W. R. Dunlop in St. Kitts (see

Agricultural News, Vol. XI, p. 125, April 27, 1912

more recently therecordsof Dr. 11. A Tempany in connexion

with the Dominica i icao plots (see West Indian Bulletin,

Vol \l\- N>" '-'• 1914). tn the former investigation, apart

from interesting synchronical observations in two different

parts of the island, the extent of the diurnal range in exp ised

soil at shallow depths was shown to bp.very considerable

it ."> inches), and markedly influenced by such conditions

:is cultivation, colour and as[ (. At 2 feet the temperature
was found to be practically istant, though even here the

cooling effect of rainfall, referred to both by Dr. Tempany md
Dr. Leather, was found to be observable. In the Domin >

observations, the chief point brought out was the equable
nature of the soil temperature under cacao trees, both from

month to month and at different depths. The range was

only about 2° in the course oi man) mouths, including the

cool and let periods, while between deaths of 6 inches and

Is inches there was only a difference of a fraction of

a degree. The temperature of the soil of a cacao planta

tion under Dominica conditions is about 23°C. at 6 im

while in an ordinary exposed
- 'il it may be regarded as being,

forpurposes of comparison, about 30 .luring the hotter hours

of the day.

In India, as elsewhere, the temperature of the surface

soil naturally varies, both with the hour of the day and with

the season.

1 »r. Leather states that, as regards the seasonal variati

the minima are in January and the maxima in May.
In bare-fallow soil the diurnal change of temperature

extends to between 1 '_' inches and 24 from the surface on

most days in the year. At l^ inches it amounts to about

1
i

. but at 24 inches it is doubtful whether it ever exo

01 ('. in Bihar, and probably does nol exceed 0'2° C. in any

part of India.

'There is a fairly close correspondence between the

temperature of bare-fallow soil at 1 inch from the surface and

that of the air in the shade; approximately the soil minimum
at this depth is about 2*0 C. higher than the air minimum,
and tin- soil maximum is about 3'0°C.,higher thin the air

maximum.
'There is also a similarly close relation between the

diurnal change of temperature in the soil (bare-fallow) at

1 inch from tie- surface and in the air (shade), the diurnal

change being about t'5 C. greatei in the soil at this depth

than in the air. This diurnal change is least during the

monsoon and greatest during the 'In season; at the former

season (.June to September) it is about IOC. in the soil

(bare-fallow) at I inch deep, and during the latter (in March

and April) it frequently approaches 20 C.

'The temperature of the soil near the surface (down to

:> inches or 1 inches) is above the mean temperature for only
about eight hours daily, whilst it is below ii for ab iuI sixteen

hours.

' The lag in temperat lire is about two

deep and about eight hour- at 18 inches from the

'A change in the sj ific heat of the soil, duet.
oi moisture c intent, doe not ji em to efl

minima; but rainfalls during the drj season, cau ing
ible change in th va >ral ing, have
a marked effect.

'It is pos ibl te approximate^ I he tem]
to which the soil rise-: under specified cond other p irts

of I ndia.

'The effect ol i o ii

roj the soil temperature is

naturally very marked, for il both prevents th I from

rising to the temperature which fallow land im

modifies the diurnal change. Thus whilst the temperature of

exposed soil at 1 inch deep rises to about 3 ( above I I

the air, that of cropped land is about 2 C. below it; and
whilst the temperature of exposed soil at the surface rises to

probably some 20 C. above that of thi air, the corresponding
figure for cropped land is onljj some 2 or 3 0. even in

x
-i

whilst in the rains it is actually lower than thai of the air.

Also in respect of diurnal change at 1 inch deep, whilst

exposed soil suffers a change of some 20 C. in Mai

cropped hind is only about 13°C. at the same depth; and

during the mons whilst expi sed -"il -nil', t

-
, diurnal change

of some 1 n't '. at I inch deep, I hat "t croppi 'I land is mlj
about :; to i (V

RUBBER AND COCO-NUTS IN THE
STRAITS SETTLEMENTS.

The planting of fresh land in rubber .

settlement of the colony, and shows that the planters -'ill

retain their confidence. The area under rubber culti.

in Malacca is 117,200 acres.

Catch crops under rubber are being abandoned generally.
The result is an enormous diminution in the output of

tapioca. The area under this crop has dropped from 16,643
acres in L912 t" 7,353 acres m L913.

Along with the decrease of tapi'.ci, there has been

i correspondingly large diminution in pig raising It was,

and still is, tile custom for squatters to rear pig- under the

Chinese-Owned I lUt palms, fattening them on the ampas,
or refuse of tapioca manufacture. In past years the pigs
so raised met the whole deinand oi Malacca, and-were
to the Federated Malay Mates in large numbers. Now, how-

ever, the export has almost ceased, audio fatten the supply
for local demand an import of the refuse is required.

The rice harvest was fair in Province \\ ellesley. and I'd

in I'enang and Malacca. In Malacca, not only was

unfavourable to the growing crops, but then- was a smallei

ivr.i than usual under cultivation, owing to the attractions

offered by fairly high pay and moderately easy work upon
the rubber estates.

Coco-nut estates in Singapore have Largely failed to

attain their estimates. In SOI vises thi- has I n due to

iullated expectations and a want of knowledge of the nature

and yielding power of the trees on the estate and in

t i want of attention to the tree-. This In- especially 1 n

the case where there have been joint interests in rubber and

C nut-.

Somelargei tati in the Dindings are. however, said to

be doing well.

Coco-nut pests were troublesome in Singapore There

was an increase of the palm weevil in the Centre 'I the

island, and a serious outbreak of the moth Brack SI

catoxanthn in tin' east ol the island, which will affect the crop
of nuts in L914. (Go'onial Reports Annual for 1913.)
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GLEANINGS.

Ac Demerara Dai!;/ Chronicle (Mail
Editioi ' '

L, a rious leal disease of rubber trees has

broken oul in British Guiana. The disease appears to be

due to Dothx i. which has been investigated bj

Mr. Petch, in Ceylon.

A portable rack for feeding animals in the field is

illustrated in the Journal of th> Department of Agriculture
i For September 1915. These racks are designed

to prevent waste which i tee when fodder and other

f Istuffs are thrown on the ground for the animal to eat

in that way.

Observations upon glanders in mules form the subject
of an interesting article in the Veterinary Record for October

9, 1915. It appears that the mule, compared with the

enjoys, generally speaking, a greater immunity to

bacteria] invasion. To this one must attribute a more

complete and a more active immunizing and protective
uisni.

In the Agricultural News, vol. XIII, No. 311, p. 109,
a book "ii date growing by Mr. Popenoe was reviewed at

some length, and in connexion with this, Bulletin No. 071

(Bureau of Plant Industry) United States Department of

Agriculture; dealing with the dates of Egypt and the Sudan
will be found of interest. The publication is well illustrated,

and the different varieties of fruit are well described.

Further details as to the damage done in Jamaica by the

August hurricane are given in the Journal of the Jamaica
A dtural Society for September 1915. In regard to the

Parish oi St. Marj and Western it is said that the whole of

I

i .tiding crop oi Ian, mas was destroyed, and that these

in falling damaged cacao trees by breaking the limbs.

Beyond this th to crops was not extensive.

X' i

I neni under the United States V 1 and
;V t are novi published in collected form. The issue

For September 24, 1915, shows that the work which is being
till, provided it can be carried on consistently.

One interesting ca c recorded is where a luge quantity of

cotton ±vr>\ hulls had 1 ii added to unadulterated meal.

which was then sold as such. The defendant was lined

ts.

The goal i f milk is discussed in the Hoard

of Agriculture (1 for October L915. It is stated

that there are two special qualities possessed by goats' milk
which alone should make ii popular: (1) the ease with

which it is digested 03 children, and especially infants;

i 2) its almost complete iiiininuit \

It is stilted that an avera it it- flush 3 pints
a day.

•

Much of the work described in the Annual Report on
the Distribution oi Granl jricultural Education and
Research in England and Wales during 1914 L5 resembles

imilar efforts in the West [ndi< . and should receive the

il of educational authorities in these islands A special
feature of the publication is the lists which il of the

stud's at the various agi icultural and n ircl

in-i itutes.

Ordinance No. L oi 1913 oi Mauritius, provides for the

constitution and control of co-operative credil societies with
tl bject of encouraging thrift, self-help and cooperation

_ agriculturists, artisans, and p oi limited means.
At the end of 1913, eleven had been registered
under the pro\ isions of the < >rdin nice with a total membership
of over 1,000, and a capital ot ; t Rs.20,000. (Co
Reports—Annual, No. 826.)

The Antigua and Montserrat Onion Grovi ers' Associations

have just issued an attractive handbill, which announces the

excellent equality of Wesl Indian grown onions and the

advantages which are gained by buyers from the co-operative
sale and grading of this produce. Enquiries and order- should

be addressed to the Secretary, Antigua Onion Growers'

Association, St. John's, Antigua, or to the Secretary of the

Montserrat Association in that island.

Important definitions of different artificial feeding stuffs,

according to the Pennsylvania Department of Agriculture
standards, is given in the Official Bulletin No. 265 of the

Bureau of Chemistry of that institution. To show the

character of the definitions, it may be recorded that choice

cotton seed meal must be finely ground, not necessarily bolted,

perfectly sound and sweet in odour, yellow, free from excess

of lint, and must contain at least 11 per cent, of protein.

A trap nest for poultry is a laying nest so arranged that

after a hen enters it she is confined until released by the

attendant. An efficient form of this trap is described in

Farmers' Bulletin Xo. 682, United States Department of

Agriculture. The principle is that when the hen enters the

nest her back raises the door which ; .leases a catch or

trigger and allows the door to shut. It is a very simple
contrivance and presumably \ei\ effective. This form of

nest is useful where the egg record of each particular hen

has to be recorded.

We have neoived a copy of the Twentieth Century Russia
and Anglo-Russian Review, which will be issued quarterly
until after the war. and then monthly. Th- Review is not of

immediate concern to those living in the tropics except in a

general way, and our.object in mentioning it lies chiefly in

the fact that it is the only English publication which is

devoted to the affairs of the Russian Empire, It may be

mentioned that the present ami Brat number contains an
article on the future of Russia a- a trade centre, by
Mr. Ilamel Smith, the versatile editor of Tropical l.>fe.
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GRENADA: REPORT ON THE AGRICULTURAL
DEPARTMENT, 1914 to.

Under cover of this publication ippear the general

adminstration report of Mr. J. < '. \l e, die Superinti i

of the Department, a report by the sal fficer on the

Botanic Gardens, and special reports on Land Si

and Agricultural. Instruction, compiled by the Agricultural

Instructor, are also included.

Owing to staff changes, the greater part ofthe infor-

mation put forward has been collected from such records

as hare been filed in the office. The reports therefore

to some extent lack continuity and freshness, which

in the following year will no doubt be remedied

as a resull of the fuller treatment of matters but

briefly referred to in the present publication, and by the

introduction of information concerning new lines ofactivity

that have been recently introduced.

It will be noted with satisfaction that in spite of i-

siderable disorganization, the useful work in the nurseries

has been i 'I. Plant distribution, on the whole,

compares favourably with that of previous years, and their

are indications that the de id for lime 'and coco-nut plants

is increasing. The report which appeared in last year's

edition of the present publication on chemical work is absent

in the present publication, Arrangements are being made

however, to appoint an agricultural chemist, and as -
i

as this ha- been effected, the useful work started bj

Mr. Auchinleck will be continued.

In connexion with plant pests and disca-os, reference

is made to the valuable results which accrued from the visit

to Grenada by the Entomologist an. I Mycologist of the

Imperial Department in February 1915. A condensed

account, of the information obtained on these visits appi

in the Agricultural News (Vol. \1V, pp. .".It and 330)
under Insect Notes, and Plant Diseases, respectively.

The report on Land Settlement in the present publica-

tion shows that ih.' older settlen satisfactorily

occupied and that the year's crops were good. Reference is

made to the new St. Cyr .Mountain settlement, and to iinpor

tant road improvements that have been effected. For several

years considerable energy lias been displayed in connexion

with the Grenada Prize-Holdings Competition. Such a

competition was again held this year, ami it appears from

the report that many of the holdings, which are owned by
the peasant.-,

show very satisfactory signs of improvement.

In connexion with progress in the chief industries it is

stated that the season of L914was not a favourable on.- in

Grenada for cacao. High winds and dry weather during the

first six months resulted in a reduction of the 1913-1 ( crop,

which was 65,510 bags, and delayed tie- flowering for tl

•of 1914-15. It is satisfactory to not.- the great pi

that is b.-ing made in n nut cultivate n. for will

oi land are -nil available, and it is w
in- increase has occurred in the -

I inder
i- ii ci 'I here nv indications that in the o<

he cultivat ton ol limes m i in industi

importance in <

Irenada, bul W i o

ceming which more \yall be written in next year

VARIETIES OF SOUR GRASS.
There has been some occasion for suspecting that the

Forms of sour grass known botanically under the name of

pogon pntusus, Willd., occurring in Barbados, \

and Nevis, may not be identical. For example, the Antigua
is known to be more aromatic and less lik

cattle than is the ca-e with that of Barbados. On account
of th tonomic importance of the matter apart from its

botanical interest sets oi specimens of these three kinds
of grass were caused to be collected by the Commissioner

;riculture, and forwarded by him to the Royal B

Gardens, Kew, for the purpose of having it definitely
ascertained whether they are pecifica

'

tl or not.

A letter lias now been received from Kew in answei to

the enquiry. In this it is stated that the specimens have
been examined, and that no morphological differences can be
found to distinguish them from each other. It is pointed
•in that the amount cf aromatic oil is known to vary in other

specie- of Andropogoneae without the variation being accom-

panied by morphological differentiation, and this may
the case in A. pertusus. Whether such variations rep'
stable physiological race-, ..r are merely fluctuations, due

perhaps to conditions of habitat, is not known. [n order to
arrive at a decision, it, would be necessary to unde
a -eric- of experiments in the field and laboratory.

A Continuous Press.—Messrs. Toulouse & Delo

rieux, of San Francisco, CaL, have supplied this Office with
information in regard to presses manufactured by them for

extracting juice from pine-apples and other fruits. The
machines are interesting. The general principle is that well
known in the case of the domestic mincing machine, and is

to be seen in the oil expeller now working in St. Vincent
with cotton seed. It appears, however, from the makers'

catalogue, that the presses they manufacture are larger than

anything likely to be required in the West Indies. It may
be added that this type of machine is used principally in the
wine industry for extracting the juice from grapes.

Vanilla Supports in St. Vincent.— In the

Agricultural News, Vol. XIV, No. 352, it was sugg I

that trials with Madura (Gliricidia maculata) might be under-
taken to ascertain if live posts of this plant could be used
as supports for vanilla. It appears that this has already been
tried, and with success, by Mr. W. X. Sands, Agricultural
Superintendent in St. Vincent. Vanilla has grown well on
Madura in St. Vincent, and some caii be -ecu o the present
time fruiting freely.
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DISEASES OF PLANTS.

NEW LIGHT OF THE WITCH-BROOM
DISEASE OF CACAO.

,p
from the buds, causing

w ..in swo orted, and quicklj killing

them, 3 <<> i; " '

fi cts ..n the industry.

I

of 7 million It..

bo less than 2 million in

1904, and only m that year to 1913.

ninations bj vai ions mycologists,
I .1 J. vanHalland A.. W. Drost, working in the country,

stensive study of the disea to the

a ion, whii h accepted, that thi

{ thi as well as of a hardening of the pods also

peculiar to Surii in i fungus which thej named CoHeto

,n. Their paper appeared in 1907. Thej

bting back all the branches

to within a shoi of the main forks, spraying with

Bordeaux mixture, and then removing by hand such of the

new shoi
' -" d signs of infection. This involved the

total loss of a year's ion oi the ucceeding

crops foi one or two years, and did not, moreover, get rid of

It has
:

d that thorough annual spray

ing, with careful removal of th d shoots, though less

lately effective in reducing the disease, is economic-

al^ .. sounder policy, and it the one now followed by
a majority

The app disea i urallj caused

.some apprehension in other cacao-growing countries. In

[91] \|i' .1. B. Etorer, Mycologist to the Trinidad Board

of Agriculture, visited Surinam for the purpo
with th i ranee of the disease

eld, and was able to report on his return

that it was different from any disei icurring in

Trinidad. In 19.13 he paid a longer visit, as a consequence

f win. h hi drew attention to the fact that the mycelium
found in the di op connexions which

show that it belongs to another division of fungi than

containing van Hall and Drost's fungus. This objectio

strengthened by the fact that the latter fui urs in

Trinidad, bui does not give rise* to either witch brooms or

As of Rorer's criticism question ol

causation of the di ted l.\ Dr.

0. Stahel, of the Surinam Department of Agricultun

he results arc publi
!

;

li, English ai -I Gem
in x,, ; . oi that I 1 '. dated Si ptember 1915.

Stahel obtaii revious investigators had

d , by cuttinj 'i ilized piece ol a di

.1 t and pi
on nutriei Tl lium never

pores, and w] riments

• li.l not give rise to the di So far the work i

' Went and Rorer, with the si results.

The infection problem was now approached from another

B;de. Obsei that upon the dead witch brooms

ictifications of Basidiomyceti i,
which

have mycelium with clamp i

irred. < >ne ol M ly resembling
the well-known species which causes root .lis. ugar-

F< i thi ii
i "ii it was chosen first for experim.

Fruit bo 1 so that sp. ires would fall d

buds. < >f the I sued

out of forty-six buds:

nine: and of the third The white

myceliam with clamp >

I roin the

oots so infected. Pot

['• intation pro from the

disease. The au lior wo :

. a to be justified in his claim

to have absolutelj proved that the Marasmius is the cause of

i be di iasi

It has not been p that

i he in. lnr.it ioi ed, but

the indirect evidence to that effect is very str

The fum eribed bj the author as a new species
under the nam ol Mara

,

The fructification

is of the toads . i. e., umbrella shaped, verj small, the

cap usually from
\

to 1-inch in diameter, and the stalk

i il iur is white, with

a faint crimson tin on t be p and a typical
dark red spot iii ii centre. Th far 1

found in any other situation thai indun

and infected flower cushi ins of the cacao I

The hearing which the discovery of the cause of the

disease has up v<
i.\

direct one, but it

will enable recommendations to be made with greater

certainty. I '!.
i uslj the removal of infective material can be

more effectively carried out now that it is known exactly in

w bat forms it ....•urs.

The 3pores of the fungus, when dried, lose the power of

germination within an hour, which suggests itself as an

explanation of the author's observation that shaded trees an

much more susceptible than unshaded ones, ft would seem
that the danger of infection reaching the West Indian cacao-

growing islands is May small so long as living plants and

pods of cacao are not imported from Surinam.

W.N.

The idove industry of Zanzibar, according to Col"

Reports Annual No. 823, dates from 1818, and in 1860 an

output of about T.i'iHi.dni' Hi. in weight had been obtained.

In 1872 the plantations in Zanzibar were devastated by
a hurricane, and therefore most of the trees in the island at

qI date from that time Pi ba, however, escaped, and
the large plantations there are consequently much older,

varying from sixty to ninety years. It i- estimated (1913)
that there are in both islands about 60,1 acres under el. .v.

cultivations and about 51 million trees in bearing.

In connexion with the suggested pork and bacon
oi the Wi t Indies, '

s

>n ..I i hose interested

may be called to an on the Sitchin Bacon Factory,
which appears in the Journal oj tit, Board of Agricultun

(England) for July L915. This gives detail i

the meat in the factory. In connexion with curing, it is

stated that aftei the sides have been chilled for from thirty-
six to forty hours thej are '\>y

-

ilted, which in tin

injecti fa pickli of salt and saltpetre II smoked bacon

tired, the ri washed and dusted over with pea
Hour, hung in the no! ed bon es, and iw I ed and dried with

hardwood saw lust for from tie iccording to

the weather.
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ITEMS OF LOCAL INTEREST.
-i nxcExx. Mr. W. V - onus us th i

( ictober kiln dried coi

1 roveri :

'

l,,t §2-35

(duty ]' « . udition o(

crop, il is stated is fair in >ut poor in

others. The
eapii t

started durii ntion

is b i oul method
control foi ants w hich visit

onion si rning whi< nforn

under Insect Notes in .; il S, wt.

mltural Superintendenl and the Assistant Super-
intendent, when "ii a visit to i estate, in

connexion, with the control of the; a \ n viridula),
which :. ibacco severely, c me by chance on a I

number of specimens i

"been h i

I the parasite has
the fields in the hope that it maj exercise

incn i trol.

st. i.i •
i v. The cacao Mr. A. J. Brooks,

of sugar cane is to

be seen everywhere. At the time of writing, at the

beginning of November, the lime still ing in and

large returns were being Special work of the
ifficers of the Department has consistedin the checking of

accounts al G I nice Factory and the

paying o 3. The Agricultural Superintend lit,

iionth of October, visited Crown Lands in the

heights of Vieux Kurt in >n with the proposed planting
in that p indlimes. Mr. Brooks states that it

is intended to coi laying out a permanent drainage
~vm.mii at Reunion: large i m e pipes will be used for

passing the ilow the
\

iads. An appended
list of the plants distributed from the nurseries shows that

thesi d 1,749, of which 1,720 were lime plants,

twenty-four budded oranges, three nutmegs, and two
Leci irative.

montserrat. The weather in this island has continued to

lie satisfactory, being suffi iently wet to maintain growth, and
it the same time dry enough to allow the picking of the cotton

p.
At the time of writing, Mr. Robson, Curator at the

Bot ic iys ginning wasin fullswing and that the

dity of the cotton seemed to be g I. Mr. Robson provides
pious notes on the success and otherwise that has

attended the various trials made with beans and peas. At
Minis' Station the black eye pea occupying Uacre

yielded 136 ft>. of dry peas equal to about 9 bushels per
The first generation of the six kinds of imported

Lima beans has been a failure. Seeds, however, have been
saved of each kind. It is reported tHat two planters have
become interested in the cultii i ol the cowpea for

shipment to Ba or elsewhere, rid that the cultiva

I bean crops generally is likely to find favour in this

island. In n
I ial work with cotton, it may lie

mentioned that samples of seven een strains oi c itton were
seni to the British Cotton Growii ition last mail for

report and valuation. Considerable in', rest attaches to this

sot f the samples have lint as long as the
Kitts long cottons, the in rease in length being due
'"'[.:!> to a 1 'e favour '.

: A .nnexion

with the Onion Growers Association singas well
.n l.e

e\|i.
.

| most of intelligent of the

3mall growers bavi members. The first shipment

of ground nuts pr0 Trinidad
by last mail. \\ i,

vt.\ bright, the i of the Virginia Runnii >

i' ir tl i

\ N ' ' the fl ind i

In tin

.id, writes Mr. Jacl te crop 1

during the 1 1 [no
lines to improve. M

with maize, one mnd
i in ait granary wa

experiments in the

conducted. At . arti\

Society, I Ir. 1 ,,1^

oi tl I ward [slantl

191 I 15. According to figu ided, the plants di

buted from the Botan [00
i ants. As reg irds rainfall, it i [

B . anic Station 3-89 inches fell during the month. !'

tired.

st. kitts. Mr. K. R. Shepherd, the ! tural

Superinti ndent, writes to say that the end
of < Ictober was well advanced and he ilthy all over the island.
With a continuance of the present weather conditions tl

is prospe cord crop next season, i in i a

the young ci i
.

3 planted, and grea
en with the selection ol the cuttings. < In one

particularly, all th _ irocured
from good plant canes with excellent results as regards
germination. The cotton crop is being reaped rapidly, and
ou some estates the hushes are being turned under with

ect of getting the land ready for planting canes. The
returns of lint generally are moderate, except in a

eptional cases. At a n ting of
i ral and

Commercial Society, a paper l.\ Mr. Waterland the
Chemical Assistant, and Dr J. I.. Shannon the Vi

Surgeon, was read on the Feeding of Stock. Mr. Shepherd
that work. tempi. .ted consists principally at present

in the laying out of the experimental plots on est
varieties and their niaiiurial treatment.

nevis. According to Mr. W. [. Howell, the cane crop
throughout the island is looking very promising. S

being nude on a Ten estates and lair prices have been obt lined
in the local markets. The cotton crop, on the whole, is

promising, and a good econd picking is expected from nany
of the fields. Provision crops, on the whole, are doing wadl,
and planting is slid in progress. Small plots of Indian
corn were also established during the month. Regular vi

to plantations in different parts of the island have Keen 111 ide,
and in this connexion it may be noted that I'iuneys estate

shipped during October 2,000 coconuts to Demerara E

planting purpi Che manures lor the second year's trials

with coco-nuts at Pinneys estate were applied during the

early part ot the month. Rainfall for tl

inches. Rainfall for the year to date: IO
-84 inches.

The infusoria] earth of Barbados is well known, and
a note on the use of similar material

appearing in the Ag\ it Ga ettt of .V,

for September 1915, is of interest, [i that when
elded to soil it acts like a manure, the explanation
it is supposed, tl,,,. il abs irbs moisture even in the

of dew. It is suggested that it might form a possible
in dry farming. I .

. ,,. infusorial earth
on grass land in New South Wales might make its trial
worth while on pastures and lawns in tic 'A. i Indies.
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MARKET REPORTS.

London.—The Wesi India Committee Circular,

i i.i 19, 1945.

Arrowroot- J
,

i 2
, ";

d.

Balata—Sheet 2s. 4f<». ;
block Is. 8id.

Bebswas—X" quotations.
Cacao—Trinidad, 84/0 t 36 per cwt. ; Grenada, 79/6 to

80 6-; Jamaica, 7" to S4/li.

Coffee—Jamaica, 13

Copra—£25 15s. to E26 per ton.

Cotton—Fully Fine im quotations; Floridas, no quota-

tions; West Indian Sea Island, 14d. to 16d.

Fruit—No quotations.
Fistic—No quotations.
Ginger—Jamaica, 55 to 65/-.

Isinglass- -No quotations.
Honey—No quotations.
LimeJuiCE Raw, .".

; concentrated, t'od; Otto of limes

(hand-pressed), no quotations.
Logwood—No quotations.
M v k- 6<£. to 2 Jd.

Nutmegs— 4{rf. to njd.
Pimento— 2rf. to 2

,'•,</.

Rukber—Para, tine hard, 2/5|; line soft, 2/5]; Castilloa,

no quotations.
Rum—Jamaica, 4/2 to 4/0

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

22, 1915.

Cacao—Caracas, 18§c. to I9jc; Grenada, 18ic. to 18|c;
Trinidad, I9Jc. to 20c; Jamaica, 17c. to 17£c.

Coco-nuts—Jamaica and Trinidad selects, $30*00 to

832-00; culls, 819-00 to $21-00.

Coffee—Jamaica, Tie. to Hie. per lb.

Ginger— 13Jc. to 16c. per nS.

Goat Skins—Jamaica, 44c; Antigua and Barbados, 42c. to

44c; St. Thomas and St. Kitts, 39c. to 41c per ft.

Grafe Fruit—Jamaica, $2aB0 to $3-50.

Limes— $4*50 to 85*50.

Mace—34c to i7c per lb.

Nutmegs—lie. to HAc
Oranges—Jamaica, 81 '50 to $3*25.

Pimento—3ic to 3£c. per tb.

Si .. \r—Centrifugals, 96°, l*39c.j Muscovados, 89% 3*74c. ;

Molas-es. X'.l
, ".-Hie, all duty paid.

Trinidad.—Messrs. Gordon, Grant & Co., October 18,

1915.

Cacao Venezuelan, $1800 to 818*50; Trinidad, $18*75
to $19*25.

Coco mt On 81c. per Imperial gallon.

Coffee—Venezuelan, LOc. to lLV. per ft.

Coi-r. \ $4*25 to per 1 III I Hi.

Dhai.—$6 50
i iM,.x- $3*00 to 83 50 per Hhi ii,.

i
-r

i n $900 pei
'

Potatoes—English $1*25 to $1*60 per 100 It,

Rice—Yellow, $5*80 to 86*25; White, 86*00 per bag.
Sugar—American crushed, no quotatii

Barbados.—M - J \ n - A. I.\ ni h & Co., Ltd., October

30, 1915; T. -
i mi; \w \i & < o . Novi m r 2

1915.

Arrow m 54 -50. to 84 ''"
pei LOO lb

Cai ->o $15 i
H to 816 mi

pei 100 ft.

Coco-K - ked nuts.

Hw $1*70 of1*90 per 100 ft.

Mwi bes Nitrate of soda, no quotations; Cacao manure,
no quotations; Sulphate o£ ammonia, $85*00 tu $95*00

per ton.

M"i issi - K i quotations.
Onions --7 00 $1 » per 190 tb.

Peas, Split—$10-00 to $12 50 per 210 lb.; Canada, $5'40

pei 120 ft.

Potatoes -N.ua Scotia, $4*87 to $500 per 160 tb.

Rice—Ballam, $6-00 to $6*10 per 190 lb.; Patna, no quota-
tions; Rangoon, no quotations.

Sugar—Muse ivado centrifugals, $3*60 to 84 25.

British Guiana.—Messrs. Wieting .v Richter, October

1(1, 1915; Messrs. Sandbach, Parker & Co.,

October 15, 1915.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOP THE WEST [NDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
Volume 1. No. I. Out of print. Nos. 2, 3, and 1, in original paper cov< rs as issued, price If. each. Post free I*. 2d.;

Volumes II, III, TV, V, VI, VII, VTTI, IX, X, XI, XII, XII] I XIV:—Price 2«.each: Post free 2«

complete. (111,2. [V, 3; and V, 2 and 3 are out of print.)

Volume XV, No. 1, Containing papers on: The Development of Agriculture (Mr. A. D. Ball's Addresses to

the British Association for the Advancement of Science); Agricultural Industries of Montserrat, by

Francis Watts, C.M.G., D.Sc.; Report on the [sland of Lledonda, by Dr. EL A. Tempany; Nob the

Feeding and Manurial Vakie of Lime Seeds, by Dr. E. A. Tempany; the Poisonous Forms of P at

lunatus (Lima beans), by W. R. Dunlop; skin Diseases of Cattle in Antigua (compiled from

non-s of P. T. Saunders, M.R.C.V.S., A.V.C.).

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

adapted to West Indian conditions. They contain, amongst other subjects, summaries of the results of the experiment work

on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy-five. Those mentioned in the following list are still available; the rest are out of print.

Si G \K lshl STRY. ' 'ENEBA1.

Seedling and other Canes at Barbados (7) and (22) Scale [nsects of the Lesser Antilles, Part I, pi-ice

in 1900, No. 3, price 2d.; in L901, No. 13; in 1902. 4d.; Fart II., price 4./.

No. 19; in 1903, No. 26; in 1904. No; 32; price 4d. each. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

Seedling Canes and Manurial Experiments at Barbados, tions. Price 2d.

in 1903-5, No. 40; in 1904-6, No. 44; in 1905-7, No. 49; (60) Cotton Gins, How to Erect and Work Them. Price id.

in KMMi-S, N,,. .v.i; in l'.iu; !i. No. 62, N... lit;, price 6d. each. (65) Hints for School Gardens, Fourth Edition.

Seedling and other Canes in the Leeward Islands, (71) Insect Pests of the Lesser Antilles. Price 1*. 3d.

in liMio-l, No. r_>; in 1!Hiil>, No. I'll; in 1902-3, No. 27; (72) Lime Cultivation in tin- West Indies. Price 9d.

price 2d. each; in 1903-4, No. 33; in 1904-5, No 39; in (73) Root Borers and other Grubs in West Indian Soils.

1905-6, No. 46; in 1906-7, No. Mi; in 1907-8, No. oil; Price 6d

price 4d. each, in 1908-9, No. 63; ki 1909-10, No. 67; (74) Cotton Cultivation in the West Indies. Price 9d.

price 6d. each. (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.

Manurial Experiments with Sugar-cane in the Leeward Islands, Price, 6d.

in 1902-3, No. 30; in 190o 4. No. :«; in 1904-5, No. 42; (76) Indian Corn. Price 4d.

in 1905-6, No. 47; in 1906-7, No. 51; in 1907-8, No. 57; (77) Erysipelas and Hoose. Price 2d.

in 190S-9, No. 04; in lilOH-lo, No. 68; price 4d. each. f78) Onion Cultivation. Price 3d.

Sugar-cane Experiments in the Leeward Islands, (79) Root Diseases of Lime Tress in Forest Districts. Price 3d.

in 1910-11; in 1911-12; in 1912-13, price Is. each.

The above

marked id. and

and for No. 72, 2d

re will l>e supplied post free for an additional charge of h'h for the pamphlets marked 2d.; Id. for those

for Nos 73 and 75; \!,d. for Nos. 40, 44, 49, 59, "62, 63, 67 and 74. Postage for No. 71, id.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is

2s. 2d. per half year, or if. id. per annum. Volumes IV to XII complete, with title page and index, as issued—Price is. each—
Post free, 5s. Some numbers of the early volumes are out of print and therefore these volumes can no longer be supplied

complete. The scale of charges for Advertisements may be obtained on application to the Agents. A applications for

opies are to bt 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. Dtjlau & Co., 37, Soho Square, W. Grenada: Messrs. Titos. Lawlor <!a Co., St. George.

West India Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Bonadle, 'Times' Office.

Barbados: Advocate Co. Ltd., Broad Street, Bridgetown. St. Lucia: Mr. K. W. Niles, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. It. H. Bridgewater, Roseau.

Street, Kingston. Montserrat: Mr. W. Robson, Botanic Station.

British Guiana: The 'Dally Chronicle' Office, Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Mum-M \i:sn u.t. .v Co., l'ort-of-Spain. St Kitts: The Bible \m> BookTSupply Agency. Basseterre

Tobago: Mr. C. L. Plagemann, Scarborough. Nevis: Messrs. Bowell, BrOS.^ Charlestown.

Canada: LEWIS W. CLEMENS, "1 King Street, West, Toronto.
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THE BEST MANURE FOR COLONIAL USE
rs.

Dissolved (Soluble) Guano
l;OR 8UG1K-CANE AND GENERAL USE.

TRADE

APPLY TO LOCAL AGENTS OR DIRECT TO:-

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

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

Barbados AgrentsrJames A. Lynch & Co., Ltd., Bridgetown.

JUST ISSUED.

WEST INDIAN BULLETIN,
Vol. XV, No. 2.

Containing the following papers: Review of Ten Vears' Work
of the Antigua Sugar Factory (Gunthorpes), bj Francis Watts,
< M.G., D.Sc.j The Soils oi Antigua, by H. A. Tempany,
I'.Sc; A Method of Sponge Cultivation and its Prospects in

the Lesser Antilles: with fc'otes on Other Possible Sballow-
watei Fisheries, by W. R. Dunlop; A Parasite of the Flying
Fish, by Dr.W. [.Caiman, British Museum (Natural History;;

Report on the Prevalem f Some Pests and Diseases in the

West Indies during 191.4, by II. A. Ballou, M.Sc, and
W. N'owell, D.I.C.

THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LTD.
COTTON GINNERS, OIL REFINERS
AND PLANTATION SUPPLIERS.

IMPORTERS OF

WEST INDIAN
COTTON SEED.

Quotations made on application for the purchase of

Cstton Seed from the neighbouring Islands.

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED.

WHITE PARK,
BRIDGETOWN, BARBADOS.

August 6, L915.

SPACE AVAILABLE FOR ADVERTISEMENT.

Printed at Office of Agricultural Reporter, 4 High Street, Bridgetown, Barbados,
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REGULAR MAIL, PASSENGER & CARGO SERVICES

FROM THE

WEST
TO

THE UNITED KINGDOM
CANADA

DEMERARA and PARAMARIBO
PANAMA CANAL and PACIFIC
PORTS

PORTS OF CALL
Azores.

i St. Vincent, St. Lucia, Dominica,
Montserrat, Antigua, St. Kitts,

I Bermuda, Halifax, N. S., & St. John (N.B.)
Grenada & Trinidad.
( Trinidad, Puerto Colombia,
I Cartagena, Colon, Panama,
I Callao, Iquique, Antofagasta
I and Valparaiso.

REGULAR MAIL. PASSENGER AND CARGO SERVICES KKOM THE
UNITED KINGDOM TO

BRAZIL, URUGUAY & ARGENTINA
Via Spain, Fortugial, Madeira & St. Vincent.

REGULAR SAILINGS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,
STRAITS SETTLEMENTS, HONG-KONG, CHINA ^g
& JAPAN.

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

,
Buenos Aires, Rio de Janeiro, Madrid, etc.
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Tick Suppression
OR

Tick Eradication?

How often should Cattle be Sprayed ?
CATTLE TICK

HALF MEASURES. There arc innumciMc C'.it'c owners who think that the object of dipping or spraying is to keep ticks from getting on to

the cattle : r His wrong impression is held almost always b) those men who do not set before themselves as their goal the absolute eradication of ticks from

their property, hut 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 wi h ihem : they look forward with equanimity to the prospect of having always to keep on spraying
their cattle from time to time, and do not even realise that it is perfectly possible, by spraying or dipping regularly and thoroughly, to completely eradicate

ticks from a property within a penod of two or three jears.

ERADICATION SHOULD BE THE AIM. It should, therefore, be most strongly emphasised that the determination which should be behind

cattle dipping, cr 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

he ticks on the cattle by spra
p

ing or dipping them in a lick-des:ro)ing fluid. In this way the ticks are being continually
"
mopped up" by the cattle, and

the pasture eventually becomes absolutely free from titles.

THE IMPORTANCE OF TH" PROFES 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 \%hich get on afier one dipping from falling off again before the Cattle are again dipped. If the interval

between treatments is too !or-g, man} female ticks will fdll off wi.hout ever having been dipped or sprayed. Each of these female ticks will lay several

thousand eggs, which means thai ihe pasture i being continually re- infested with young ticks. The importance of not allowing any lemale tick to escape spraying
will be realised if it is borne in mind ihat the

[ rugeny of one single ftmale lick may, within a period of seven months, come to number 6.750,000,000 individuals.

INTERVAL DEPENDS ON L1FZ 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 first gets on, as a seed tick, until the time it falls off as a fully-engorged female, ready
to lay <

|

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 in ai imal. 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 sprajing i^ always very thoroughly carried out.

HOW LONG TO CONTINUE SPR VYING. If ticks apparently disappear from the Cattle after they have been under treatment for some time,

the dipping or spraying should not t e discontinued unt 1 it has been determined bv a number of careful hand inspections that the cattle are really free of ticks.

If ticks continue on cattle until cold wea:her and then final/ disappear, it should be borne in mind that in all probability eradication has not really been

accomplished, as there ma) be engorged females, unh itched eggs, and inac ive 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 cattle should be watched with the greatest care for ticks until ample time has elapsed to leave no doubt that the property is free oi ticks.

HOW TO KEEP A PROPERTY CLEAN. After a property has 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 no: 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 (reed o( ticks before being place i with other cattle, ^uth cattle may be freed of ticks bv dipping them twice at an interval of 10 days in an

arsenical dip. After the ---econd dip[ ing, the cattle should not be placed in the quarantine pen, winch may be "ticky," but placed in a tick-free lot, where they

can be observed for a tims, to make absolutely certain that they carry no ticks, after which they may be placed with the other cattle.

COOPER'S CATTLE TICK DIP

Hat 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 East Africa, Portuguese Fast Africa,

Portuguese West Africa, Egypt, Argentine Republic, Queensland,

United States of America, Northern Territory of Australia.

WEST INDIAN AGENTS:
ST. KITTS: S. L. Horsford & Co. ANTIQUA: Bennett. Bryson ft Co.

JAMAICA: I). Henderson & Co., Kingston.
GRENADA: Thomson. Hnnkey & Co.

BARBADOS: Barbados Co-Operative Cotton Co., Ltd.
TRINIDAD: T. (ieddes Grant. Port of Spain.
BRITISH GUIANA: Sundbach, Parker & Co.

ST. VINCENT: Corea & Co.. Kingstown. NEVIS: S. D. Malone.
DANISH WEST INDUS: Curl V. Ln Beet, St. Thomas.

MONTSKRRAT: W. I.lewell>n Wall. DOMINICA: Hon. H. A. Irampton

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
BRANCHES : Toronto, Chicago, Sydney, Melbourne, Auckland, Buenos Aire,, Monte Video, Punta Arena,, Eait London, Odeua.
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really matters in conducting children, and especially

their own children through museums and gardens.

One can onlj explain this in terms of want of

knowledge and imagination. The pity ofit is that it

happens at a time when the child's mmd is specially

impressionable, at a period when some latent attraction

i ii.i\ be aroused which will later on lead to a useful

intellectual career.

One of tlic most encouraging aspects of recent

years is the popular guide system 1>\ means of which

parties are conveyed around museums or gardens by

a guide who explains. It has alreadj been the means

of liquidating the stored-up capital of fact that has

lain tor years untouched by the general public. Of

enormous value is tins system in the teaching of

geography, and one is reminded in this connexion of

the adoption of the method at the Indian and

Colonial Galleries at the Imperial Institute where the

London Countj Council school children are being
shown for the first time that the tropical colonies can

produce sugar as well as Germany, and that the

principal source of Para rubber is the British East and

no longer Brazil.

As already pointed out, the efficacy of the service

rendered by a museum is not necessarily determined

by its sixe. In point of fact a municipal museum or

even a school museum can specialize to a point

unattainable in an institution where interests are

naturally broader. These town museums often offer

features of great local interest, and can do much

good in the way of displaying local resources

for educational and commercial purposes. We are

naturally prompted at this point to consider what

museums of this kind exist in the West Indies and

whether such as exist are fulfilling the best aims and

ideals. On account of its recent origin and the gnat
interest attaching to the island in which it is situated,

we may call attention to the- Dominica museum as

a type It is largelj economic in nature, and contains

verj representative collections of the different commer-

cial products of the island. These include amongst
other things a collection of Dominica fruits preserved

in formalin, a collection of Dominica grasses, a series

of samples illustrating the different products prepared

from limes, and a corresponding series in relation to

cacao. As w.ll as these are to be found such objects

of interest as a collection of tubes displaying the

physical composition of Dominica sods, and on the

entomological side, a good collection "I Dominica

moths and butterflies. The museum was
originally

started as a purelj departmental concern tor the

display of agricultural products, but as the above

facts will indicate, it has now obtained outside

Support, and is in taet now controlled b\ a Hoard of

Directors. As would be expected, a museum of greal

interest is to be found at Georgetown, British Guiana.

This is managed by the Royal Agricultural and

Commercial Society. The museum contains specimens
of most of the natural products of the colony, including

'd collection of animals, a very tine series of Indian

curios and stone implements, mineralogical specimens,

photos and views. There is also a small collection of

foreign animals, and an economic section containing

products from all parts of tin- world. In Trinidad also

is to be found an excellent museum containing many
hundreds of interesting specimens in natural history.

The school museum differs from the above kinds

in at least one essential respect. Many of the collec-

tions maj be only temporary ones. That istosay.they
should be periodically renewed by the students

themselves. This will limit the scope of the collection

to readily obtainable material. In an agricultural

centre, the collection will include plants, insects and

minerals, as well as certain locally manufactured

products. The teacher will do well to remember thai

the specimens have been collected bo assist him in the

teaching of subjects, and should allow the different

classes to handle the specimens and to write or draw

descriptions of them. A school museum should be

a store-room rather than a formal museum. On the

other hand, careful classification and labelling should

never be neglected, nor should a series be discarded

for a fresh one until it has attained to some fair degree
of completeness. Onno account should there be any

attempt to do too much. Too ambitious a scheme will

show weakness in efficiency. There are so manysimple
things that are well worth while mastering thoroughly,
that it is unwise to run the risk of creating confusion

through passing on to new and less important matters

too hurriedly.

This conception of a temporary museum which

has already been carried into effect in several West

Indian secondary schools has in particular one

practical advantage, namely, its economy. There is

no need to expend moiir\ upon elaborate cases or

costly mountings, nor to go to the trouble and expense
involved where it is desired to preserve material

indefinitely. The mam objecl is to have material on

hand tor teaching purposes, and the question of

permanencj only comes in occasionally in relation to

I he rarity of Si ime part leular obji Cl -
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( ine bhing one desires e in a museum is

in. it U display. In -"in.- o ions exhibited

in the public libraries ol \Y< [n I ism tow ds I hi

orl to i xplain w] We are

thiol i particularly of archa

ample,
< !arib imp] With these il is the

deductions thai can be drawn from imination

rather than their '

most, and whenevi r p 3] ould I" s

l\ on printed labels

In a group of islands like the Wesl [ndii - where

ical inti n st is centred so lai _ l\ upon natural

ts, the museum oughl to be a papular institution.

Whether it is or aol depends largely upon the ingenuity

ofthosein charge. The same holds g I in the case

ofbotanii which maj be regarded asan out-of-

doors museum of plants The recently issued guide to

the Dominica Gardens maj be welcomed in this

connexion as an efforl calculated to arouse intelligent

and more extended interest in a fine collection of plants.

GUN-FIRE AND RAINFALL.

Indisputable argument against a popular belief

that gun-fire may have a widespread influence on

rainfall is embodied in the following article taken from

The Times of December 21, 1914. Even in the West
Indies we have heard the view expressed that the

recent rainy season was a result of the war: and it

is a common belief that the moon influences the

weather a matter which is also denied in the course

of the following remarks:—
An impression has arisen in some quarters that the heavy

and persistent rains recently experienced in this country [I
Ireat

Britain] are attributable to abnormal atmospheric disturbances

produced by heavy gun firing at the seat of war. The idea

is by no means novel, and, like other meteorological myths

(such, for instance, as the belief in thunderbolts and the

suppi sed influence of the moon upon our weather) it seems to

possess a bullet-proof hide ami takes any amount of killing.

Al.out four years ago the First Lord of the Admiralty was

asked in the House of Commons whether he would instruct

the Fleet to carry out their heavy gun practice at some

period of the year other than in the middle of harvest time,

'when the resultant heavy rain may cause serious loss to the

farming community.' A similar suggestion was made at the

instance of a member of the Highland and Agricultural

Society ol Scotland who, at a meeting of that body,
moved that 'the Admiralty be petitioned to discontinue

heavy gun tire round the coasts in August and September,
when clouds were about' (sic), the speaker adding that
'

firing was apt to bring down rain, and at that time of the

year fine weather was desirable It may lie said at once

that the idea is absolutely without foundation. Experiments
made some years ago in America and on the Continent

showed that in droughty weather no amount of concussion in

the air artificially produced had tin slightest effect in the

production of rain.

At the pi

scarcely likes to be] hal it will e dispose
cherished theory [n spite of ;

activity, thi 1- for thinkin

>nt is more violent than it was in the earl ie

the war. The spell ol i il :r should, therefore,

shortly after theoutbreak of hostilities. As

a mattet of fact, 1 I

and September therainfall in the south-east of England was,
:

I I I I 1 :

1 hough less marked

A> an instam e ol reliability

ing the effect of detonation up ;iinl':i 11. ;i correspond
drew atten i

little--

time ago to the fact that at Shoeburyness, where at cert. on

seasons of the year big gun are being fired almost daily, the

e annual rainfall is mailer than in any othei part of

the United Kingdom.

THE MEASUREMENT OF LOGS OF
TIMBER.

In the Agricultural News for July .'5. 1915 (page 220),
a formula was reproduced from the Agricultural Gazette of
New South Wales which aims at giving as a rough guide
to lumber men the number of superficial feet of board 1 inch

thick that may be cut from a log. The accuracy of this

formula has been questioned by Mr. Henry Harries, of

London, and it has been found on examination at this Office

that the formula was not correctly stated in the journal
from which it was reproduced. The correct expression
should be as follows:—

|\l.-a

ngirthoflogi n

inches^
x length rf {og

-

n^
12

= number of superficial

feet.

Apart from this arithmetical error in expression,
Mr. Harries objects on mathematical grounds to the principle,

or rather the lack of principle, shown in the operation of

multiplying square inches by feet and dividing by twelve to

obtain square feet.

In place of the formula given above, Air. Harries has

worked out an expression which is free from mathematical

objection, simple, and rather more accurate. This formula

may be expressed in the following manner:—
'To obtain the approximate yield of 1 inch boarding in

a log, divide the mean girth in inches by 5 for the number

of equivalent boards (b), multiply the result by the length.

(1) multiplied into the diameter (in feet to the nearest

decimal) (d), for the yield in superficial feet (I').*

An example may be given thus:—
Mean girth of log, 80 inches. Length of log, .'i0 feet.

Then, bxlxd=f= V' x30x-_>-l
= 1,00S

By the first formula we get:
—

( -,")
a x 30 = 1)000 superficial feet

(
=
fy
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SUGAR INDUSTRY.

THE ANTIGUA SUGAR FACTORY.
In the recently issued number of the Weti Indian

Bulletin (Vol. \V. No. -i. there appears a review by
Dr. Franci Watts oi ten yt irs wort oi the Antigua Sugai

Factory (G mth irpes). Seeing that some measure of Govern-

ment a was given to this factory with a view to

obtaining information, from actual working, of the manner in

which modern factories might be substituted for the musco-

vado works existing in the smaller colonies, and whether this

substitution would prove both a safe and sound form of

advance, results of ten .years' working are of particular

significance.
The conditions under which the factory was established

are stated, and its equipment bo£h at the outset and at the

present time detailed.

It had its origin in a series of agreements between

a group of owners of sugar estates and a Company formed

in London. I nder these the Company agreed to erect and

work a sugu factory capable of making not less than 3,000

tons of sugar in a season of 100 working days, and the

estates' proprietors agreed to supply the canes from stated

numbers of acres for a perod of fifteen years. They were to

receive as a firsl payment for their canes the value of 4itt>. of

96° sugar for every 1001b. of canes, and at the end of each

season they were to receive a further payment resulting from

the division between the cane suppliers of one-half the profits

of the factory after proper charges had been made for working

expenses, interest and sinking fund. Should the price of

sugar be such that the first payment on the -UK), basis failed

to reach 10?. per ton of canes, then the first payment was to

be made up to that sum at the close of the season before any
division of profits.

It is shown that the history of the factory has been one

of steady growth, as indicated by the output of sugar in each

year, which has been as follows:—
1905
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proportions. This high fibre <
i mattei oi very

greal ii e, as il tends to diminish the content of juice

and of sugar, and inti i
in the

ite mill work. In lis, it fell that

the erection, for work in 1911, and including the ci

thai year, oi a train of mills having fourteen roll

witli the use of much is justified.

lill work is neasured by the fig

given in the col >l table, showing juice losl in

megass per 100 of fibre, wheie il will be seen thai in I9jt)6

this amounted to 103 2, when the mill consisted of six rollers

only, but was reduced to 366 in 1913, when the II roller mill

was employed.
The progress of the general efficiency oi the factory is

red by the last column in this table, where there is

recorded the quantity of sugar produced for each 100 parts

of sugar in the canes, [twill be een thai this was 67 II in

the firs! year, when the mill train coi sisted of only six rollers,

and thai il reachi d 81 "72 in lull « ! en the mill train con

sisted of fourteen rollei
, andahigh degree of efficiency was

reached in recovering sugar from the juice in the prod
manufacture. 1' "ill be seen thai the work is now of a high

•order, comparing favourably with that of factories of estab

lisheel repute in Java, Hawaii, and o h progressive countries.

Reference to the original paper is advised for those who
wish to obtain all the various details available. It may be

stati. 1 in conclusion that the factory has admirably fulfilled

the purpose for which it was erected
:

it has substituted for

an imperfect, wasteful muscovado industry, a well developed
and scientifically conducted one, wherein all the main and

important facts are accurately recorded, so that it maj be

seen what degree of efficiency is obtainable in these colonies,

and to whai extent it may be expected that such progress as

is indicated may prove remunerative.

To establi h and bring to such a high degree oi efficiency

a modern sugar factory in a small island like Antigua, where

was little in the way of previous experience to guide
those responsible, and where peculiar and unexpected diffi

cullies, both in connexion with the factory and arising from

the character of the canes to be manipulated, had to be

ovei ime, is a fact of which those responsible may be reas-

onably proud.

The College of Agriculture, of the University of the

Philippines, the only large agricultural college to be found in

rln- tropics a( present, is in its sixth year, and has a student,

body of nearly 400. It o. of about I27hiectares

on which every important crop in the Philippines is tinder

cultivation. It is urged that the pulilic should recognize this

college of agriculture is the Philippine Central Agricultural

Experiment Station, and permit it to develop close rela

tionships with the various branch stations of the islands.

It may he mentioned in connexion with this, that a parallel

combination ol official i perimental work and unofficial

educational effort is what is urgently required in the West

Indies.

I

:

. i wh ^engaged in work pertaining to the meas

Urement of the loss of water from mowing plants will peruse
with much in article in the Journal dtural

Research (Vol. Y, No. 3), entitled An Automatic Transpiration
Scale of Large Capacity for Use with Exposed Plants. Some
need ]

i been fell for serviceable apparatus in dealing with

transpiration oi ind similar tropical plants, and

it w.uld appear that this paper with its referenci

liration balanci nd I recording it ti timi m a may
contain the u ! ' " or '

LIME CULTIVATION IN ST. LUCIA.
The Agricultural Departra has just

I a new leaflet (No. I) dealing with ide of

ultivation, which contains special n< I

a errors of

written in a
which it is intended. Wi: b g 1

I

i devoted n id-breaks, a i grama
are included to show ho Ol the wind.

Tillage and drainagi with. Al the

end of the leaflet Mr. A.J. Bi ks, the writer, pro
a scries of 'donts':

ili I lon'l
[il
mi linn i withoul wind breaks.

(2) I lon'l plain lime too deeply.

(3) I >on't plant limes too close toge! lier.

i I) Don't plant a larger area than can be properly
cared for.

(5) Don't carry lime plants aboul with their roofs

exposed to the sun and then complain that, 'they did

grow'.

(6) Don't forget where you have planted limes, as

will need after attention.

(7) I lon't allow suckers to develop.

8) Don't neglecl to till the soil if you want quick
returns.

(9) Don't ruin your cultivation by neglecting to fork

heavy soils.

(10) Don't fork when the tree are bearing.

(11) Don't neglect to drain thoroughly.

(12) Don't run the drain Straight down the slope.

(12) Don't forget that lime plants must be fed with an
abundance of manure if large annual crops are desired.

Obituary Notices. The death is recorded in the

Tropical Agriculturist of Dr. II. II. Lock, M.A., Sc.D., late

Assistant Director of the Royal Botanic Gardens, Ceylon.
Dr. Lock had a highly successful career at the University of

Cambridge, and in Ceylon, before he became more closely

engaged in administrative work, carried out important botan-

ical investigations in connexion with Mendelism. Previous

to his death Dr. Lock was Inspector under the Board of

Agriculture and Fisheries, London, in which city he resided

after relinquishing his appointment in Ceylon in November
1912.

In the Journal of tfo New York Botanical Garden* an

obituary notice appeared <Sn the late John Francis CowelL,
who was Director of the Buffalo Botanical Gardens for over

twenty years. He made many trips to tropical \merica, the

first of which was to Jamaica. He traversed a considerable

part of that island, and made very extensive collections.

During the period from Augusl 29 to October 12, 1901, lie

visited the island of St. Lifts in company with Dr. N L.

Britton, and on this tour good general knowledge was
obtained of the flora of that island. The deceased b
also visited St. Crois and St. Martin, as well as the Isthmus
of Panama. His botanical explorations have also been con-

siderable in < 'nil i and Porto Rio i.

We learn from the English Journal <>/ the Hoard of
-'tine for l lei iber 1915 I in normal

times, exports over three fourths of her total proi

sulphai ted, is

sulpha i moniaaswell as other fertilizi only ba

exported under license.
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COTTON.

WEST INDIAN COTTON.
The Report of Messrs. Henrj W. Frosl & Co.,

on Sea 1-1.
i ad cotton in the Southern States, for

the week ending November 20, is as follows:—
Islands. Wehavehad a quiet market with somedemand

foi the selection of th Id bag classing Fully Fine, of which

the supply is limited, and also for Fine off in preparation.

The receipts of odd bags continue to consist principally

ei Fine, for which there is little demand, but which the

Factors most positively refuse to sell below the prices ruling

1. 1] fancy I leorgias and Floridas.

There is a limited demand for Planters' Crop lots, hut

at prices below the views of Factors.

We quote, • \/..:

Extra Fine 28c. }~!,<1. c.i.f. & 5 per cent.

Fully Kin.' 26c. I6ftf. „ „ „ „

Fine 25c. = 16d*. „ „ „ .,

Floridas and Georgias. There was again a good
demand this week taking all the daily offerings on the

Savai nah market at our quotations. There was also reported

a good demand in the interior, paving equivalent prices.

The market both in Savannah and in the interior closed

very steady, with Factors refusing to sell except in round

lots taking all grades, the demand being chiefly for the lower

say, Choice and Extra Choice, which are compara-

tively scarce. Factors are refusing to sell unless the Fancy
is taken along with them.

We quote, viz.:

Fancy 25Jc. = 26|c., landed.

Extra Choice 2 I \c. 25Jc., „

Choice 23|c.
= 24ic, ,.

The- exports from Savannah for the week were, to

Northi in Mill- 949 bales, Southeno Mill- 280 bales, and from

Jacksonville to Northern Mills .".,011 bale-.

Mr. W. Lawrence Balls.—The Commissioner

ol Agricult ure h is received a letter from Mr.W. Lawrence Halls.

M..V. formerly Botanist to the Government of Egypt and well

known on account of his researches con :ted with the cotton

plant, t" say th.it he bad recently been appointed on the -till oi

the Fine Spinners' and Doublers' Association as a consulting

ist to conduct investigations, pi
in regard to the

physical properties of lint, Mr. Hall- will be moving from

ridge to Manchester at the end of thisyear. Although
his work will lie mainly in mechanical directions, it is not

unlikely that Mi. Hall- will have o o visit the West

|

-i'lii with hi- studies. It will be obvious to

mi th.' West Indies, and t" all those int.

in fine staple cotton, that the position ol the industry is likely

to be great!} strengthened through thi Fine Spinners having

secured the servi eminent an investigator.

THE DEVELOPMENT AND PROPERTIES OF
RAW COTTON. By W. Lawrence Balls, M.A., late Fellow

nl St. John's College,' Cambridge, formerly Botanist to the

Chedivial Agricultural Society of Cairo, and to the Egyptian
Government Agricultural Department. A.d-C. Black, Ltd.,

London. Price •">,«. net.

In a funnel' work entitled, The Cotton Plant in Egypt,
Mr. Balls put forward a botanical study of the cut ton plant

which attracted wide attention, ii"t Only on the part of

tle.se interested in cotton, but also ol botanists and students

ol agricultural economics generally; the work wa- felt to be

highly suggestive of lines of study which might be found

applicable t any important crops.

In the present work under review, Mr. Balls has

addressed himself to a different audience: he writes for those

who may be in anyway interested in cotton whether as

growers, dealer- or -pinners, and ..tie of his first objects is to

endeavour to find terms and expressions which shall enable

th...-e win. are interested in cotton in these or other ways to

understand each other. To the outside world this would

seem an easy task, but something of the difficulty maybe
realized it it is known' that many of the expressions used in

connexion with cotton have connotations far different from

their commonly accepted meanings. For instance, when
i cotton broker or grader speaks ol 'strength', it is found that

the properly he refers to has little connexion with the

in. iking -train of the individual fibres; similarly, the

broker's reference to 'linen, ss' has little or no relation to the

diameters of the cotton fibres; and so on for a number of

properties. It is evident, therefore, that those connected

with cotton in its several and various aspect- are talking in

different languages, ind ire very liable to misunderstand each

other.

Part of the task oi the book is to endeavour, in some

degree, to find common terms for observed phenomena, which

term- may be readily under-! I

The book, in a succession ol six chapters, deal- with

(I) The development of pedigree. ( 1 1 i The d< velopment of the

plant. (Ill) The development of the boll (i) Structural.

il\i The developmenl of the l"'ll
(ii) Environmental

influences. (V) The development oi commercial lint; and

(VI) Thedevelopineiii.il cotton growing.
Tin. studies under tin- 1 i irious and comprehensive head-

are put forward in a manner which tna\ be perfectly under-

.-t 1 by nmi botanical readers, though the Style i- precise,

and no attempt is made to give the mailer what may be

ternii 1 a p >pular aspect ; the I k i.- written for workers and

students, and will make forceful appeal to them.

In these studies Mr. Halls is admittedly under the influ-

of the conditions attending the growth ..tton

plant in Egypt, chief a lg-t which is the uniformity of the

environment; the progress of the seasons i- uniform a- regards

temperature; there is practicallj no rainfall, all the water i-

deiived from irrigation works, SO there are im perplexing
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problems arising from seasonal in ril

rainfalls. This is fortunal -I the auth i

unravel mat phenomei
them forwi nanner winch will en

rs, less favi >ply his

ings lo the solution of their own problems. In this

respect f indispen le to those inti i

in cott parts of th< world, and particularly

to us in the West Indies, with and developing

industry.

[t is impossible in the space of a brief review to allude

to all the points to which special ti a might well be

il as an illustration i ictical intei t of the

book, attention may be drawn to the excellent studies of the

growth and development of the boll and its contents. The

information given in the text of the book in this particular

issummarized in an interesting and useful table, showing the

ohronologj of boll development, and this table is supple-

most instructive series ol drawings, arranged in

two si ts, showing in the firs lopment of the flower

bud and the formation of the seed, and"in the second series,

the sti 'I of the see I. These

diagrams contain a wonderful amou oi ion, much

of it the outcome of the author's own Work, and the form of

presentment is such tha< the facts impress themselves upon
the mind of the student with remarkable facility and clear-

ness, and enable him to understand a wide range of facts

connected with the development of essential details in the life

of the cotton plant.

The statistical method ol investigation is followed

throughout, the object being to present each feature, as far as

ile,
in terms of definite measurements, thus replacing

opinion by measured fact, [n this way the effeel of the

environment on the developing boll and its contents is

studied, md two complete series oi observations aregivenin

detail, the results being stated numerically, and in the form of

curves. The importance of the remarkable root-system ol

th. tton plant, and 'I |ual importance of the water

supply and it- relation to the root are brought out, and it is

shown that, undei I ;yptian conditions, the limiting factors

of growth are intimately associated therewith.

In all this the development of the lint, the conditions

which determine its length, its strength and fineness, are

presented to the student in a most illuminating manner. It is

evident that this work will have far-reaching effects on the

investi of other observers, who are bound to be

stimulated by t! bservations here presented.

Underlying the whole ol the work is the theme thai

uniformity of character is the matter of most concern to

the user "i cotton. A cotton uniform in its characters is good
cotton for some purpose or other, while cotton lacking in

uniformity is poor cotton notwithstanding the excellence of

some of its features. This being so, the author insists that the

improvement of cotton is likely best to be achieved bj

developing pure strains, and from these pure strains procuring

supplies of [in re seed for geneial cultivation. In separating
the pure strains it is necessar} to have regard to the

propci ire measurable, and to mal e pal ient statistical

record of all these characters. How this is to be done the

book plainly indicates. The authoi - own summary in this

particular may be quoted. He says: 'Roughly summarized, but

with most rigid definition of every word, it consists in

obtaining seed from single plants by self-fertilization

exclusively, until plants are found which give offspring all

exactly alike constitutionally in ever} I isible and measui ibli

feature.'

Usefi '< hods

of conducting field - ind

> the results; these an lated

of much
to increase the accuracy ol their work, while indicati

them some of the limitations' attaching to it,

dence n, , reasonably be given to property

experiments.
An appendix containing an outline of th of

investigation employed by the author, i if the

most useful pari i
The n i

are characterize 1 by their endeavour to secure a high degree

uracy, while many tl . ice at by the

labour of keeping the '.
I numbei oi i Is may bo

minimized, at the same time maintaining the full degn i

accuracy. As a matter of general interest refi rence m
le to the author's method of determining lint length for

comparative purposes. This is nol done bj measuring the

pulled lint, but by measuring the lint after combing out but

still attached to the seed. The lint is combed into a halo

chiefly around the basal portion of the seed, and it- length is

measured as follows.

"The seed with its flat halo of lint is laid on a dark

back-ground, held down by the forefinger of the left hand

resting on the seed
;
one leg of the dividers is then b

up against the butt of the seed, and the other is swung
around and adjusted until it moves along the edge of the

hake Successive measurements made in this way on the

sain.- seed vary only 1 millimetre, so that the halo e Ige is

obviously quite definite, even in
\

r cotton.'

The refinements of method used in th more detailed

examination of lint will appeal with full force to those who
are making investigations on this subject. There is a fund of

information, much of it associated with. md clever

devices, and throughout there is a. striking desire to

labour and time.

As the outcome of intimate comparison betwe

results obtained by himself and by professional gi

dependent upon finger tests alone, Mr. I '.alls expresses profound

regard for the accurac; lined by the latter. Ile remarks

that 'while we amateurs are working out the lint length of

a sample by ten minutes of effort the glider will satisfy

himself in as many seconds. . . . and it should be remembered

that any person who has spent less than ten years in the

daily grading of cotton, and has not in addition bee

with the instinct implanted in him, is an amateur at i

grading.'
The limits of Space available preclude reference to

a great number of points of much interest, but

interested in cotton, whether as a ginner, an investigator, or

i spinner, should obtain the 1 k. which will afford him both

pleasure and profit in its persual, while it is likely to be kept
at hmd for ready ai s< as a text-1 k to be frequently
consulted.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture lefl

Barbados on December 1 by the CM!. M.S. 'Chaleur' for

the purpose of paying an official visit to St. Vincent.

Mr. II. A. Ballon, M.S.-.. Entomologisl on the Stati

ol the Imperial Departmenl of Agriculture, return d •

Barbados on November 24, by the S.S. 'Denis', after

three months' leave of absence spent in the I

Stati - "i America.
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NOTES AND COMMENTS.
Contents of Present Issue.

Ajowan Seeds for Thymol in the West Indies.

Mention has been made in the present volume ot

this journal of the increased demand forthe antiseptic

thymol obtained from ajowan seeds (of Curui um)
on pages 313 and 7:'.. It was stated that thi

Impi ommissioner of Agriculture had obtained
I of this plant through \\,w, and that this had been

distributed for trial in all the Windward and Leeward
Islands. We are now informei he seed received

in St. Lucia germinated well. The plants grew to an

average height of "2 feet, and flowered freely.
Mr. Brooks, the Agricultural Superintendent, states

further that, although the ram- rather beat them down,
sufficient seed has been sec ired to continue the trials.

In forwarding the on i Mr. A. W. Hill

Assistant Director of Kew, pointed out that

ajowan crop in India is a cold weather crop, which
would appear to make it scarcelj suitable for cultivation

under the strictl} tropical conditions of these islands.

The St. Lucia trials, however, indicate thai the general
climatic conditions there may not be unfavourable.

Reports from the Other islands have not vet b

received.

The editorial to this issue discusses the uses of

museums in relation to scientific work and agricultural
education.

A valuable summarj of ten years' results of the

working of the Antigua Central Sugar Factor) appears
oi! page 388.

Anrw hook on the development and properties of

raw eotton is ro\ iewed on pag< 390.

New manut -

pi
riments with coco-nuts at

\ 3 are di sci ibed on
]

198 and 399.

Insect Notes in this issue deal with rool boret as

tor in manurial experiments with cane; under

Plant Diseases will be found an article on the usi ol

j iind\ mixture as a substitute for Bordeaux.

Pig Raising in the Tropics.

Great success has attended efforts to improve hog
breeding in the island of Guam ( Philippines), and it is

regarded as the most interesting and most encouraging
line of animal breeding. The rapid increase in this

class of stock, according to the Report of the Agricul-
tural Experiment Station, 1!U4, renders possible
a distribution of half-blood hoars to the various

localities of the island. The most popular hind fo]

improving local strains is the Berkshire, and it is said

that the results of disseminating the blood of the

Berkshire breed is most encouraging.

In connexion with the present subject of

improving the local breed of pigs attention maybe
called to the valuable importations of pedigree
animals into British Guiana, and to the satisfaction

evinced by the local press as to the benefit of th

importations to the public.

In a recent issue of the Barbados Advocatt
attention was called to a report In Mr. E. II. S. Flood.
( ianadian Trade < lommissioner, in which reference was
made to the scarcit) of pork in Canada, On the basis

of information published by the Imperial Department
of Agriculture forthe West Indies, Mr. Fl I consid-

ered that it should be possible to inaugurate a trade ii

this community, for there are large areas in the \\

Indies which will support pigs but will not as satis-

factorily produce profitable crops.

The whole question of pig raisin-- in the W
Indies will he found i prehensiyely dealt with bj
Dr. Francis Watt-. C.M.G., in the II'.

Bulletin, Vol. XIV, No. 1. A shorter ace,,nut oi the

proposals appears in the Agricultural News, bhi

pi. sent volume pag 1 L8.
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Ducks as a Preventive of Malaria and Yellow-

Fever

The usefulness and value of millions' in the de

tion of mosquito I

the spr ad oi yellow fever ai in tropi
, ntries where outbrea bese occur, a

generallj well know n. The ( 'oi \iittt Join nai for

i i .i„
i 1915 refers to ducks as a

]

.'e ol malaria

and yellow fever, and gives ev;dei of their value in

I hi.- r
pi

'Ducks, which occur in all regions of the Globe,

are among the greatest enemies of mosquitoes, and

consequently of yellow fever and malaria. Their value

in this respect has been determined as follows: Bj

in, ans of dam two po Is of i qua] area were made in

ream. Ducks were placi d in one and fish in I hi

othi r. The former wa red of mosquitoes,

whilst the sec I continued to maintain thi insects in

all stages of development. Wild ducks were then

introduced and found to prefer the insects to all other

i Is. A i the end of twenty-four hours no pupae were

found in the pond, and after two days all the larvae

had been destroyed. These experiments confirm the

observations of William Lockw I, who found thai

the duck was particularly adapted to devouring the

the larvae on the surface of water, and of McAtee, who

found mosquitoes in the gizzard ofa wild duck.

'The mosquito has numerous animal enemies, of

which the duck is the most widespread and

consequently the most suitable to cleanup unhealthy

marsh} districts which it would be too costl) to drain.'

Trade of South Africa in 1914.

In his report on the trad.' of South Africa during
lot ;. the < (fficer in charge for E.M. ^foade Commissioner

for South Africa states that trad.' up to the outbreak

of war was below normal. The reasons for this, in then-

order of increasing importance, were: drought, the

slump in the ostrich feather industry, and the after

effects ol the labour troubles in January 1!>I4. In the

latter part ot the year, the European war and the rebel-

lion in South Africa still further affected trade. The
total trade of the Union last year amounted to

£91,615,144,. as compared with £109,456,629 in 1913.

Of the 1914 total, imports of general merchandize

accounted lor £31,168,665 as compared with £38,408,598

in the preceding year.

In regard to the exporl trade, it is mentioned that

the total exports of South African products declined

by aboul 18 percent, (i.e.,
from £65,114,634 in L913

to £53,495,076 in 1914) practically the same propor-
tional as in the case of import-. Exports ol

foodstuffs increased byover £440,000,an increase which

would have been greater but for the considerable

amount of produce used for the maintenance of troops
in the Union. Exports ol mineral products have

3Ufl red from the effects of the war, although it is sat',.

to say that a decrease would have had to be recorded

even had the complications in Europe not arisen.

A- to the futin Soutl \ can tradi

observed that, although t here is need for caution o

part of business men th depressionis mainlj
: ificial. South Afric i has a great recupi

cannol help rising again
< told is i he

main pioducl of the 1 60 per cent

of it- exports; next in ot wool,

and fluctuating vain an the

possibilities of trade in -In- product, as there is always
inon or less an i a the qualities of wool

u liii-li Soul li Aii mm can produce.
( >-

far less stable as a product than anj ol hers n

<!i alt with. And. it maj be added, the possibilities
of South Africa as a meal producing and

countrj have hardly yet been realized.

The foregoing informal ion ha been abstracted from

The Board of Tradt Journalfov October 14, L915.

A Sporting Fern.

A very interesting question in botanical biologj
is that of bud variations, or 'sports'

as gardeners call

them. For some, hitherto unexplained reasons, a plant

may produce from one of its leaf buds a shoot which

differs considerably from the rest of the present plants
in foliage usually, sometimes also in flower and fruit.

Such sports are usually carefully observed by a profes-

sional horticulturist: and in many cases they have

become the origin of improved varieties of the present.

plant, or of varieties valued for their striking individual

appearance. On the other hand, many of these bud

variations are not stable, that is they are unable to give
rise to a series of individuals perpetuating their

distinctive characters. In some instance.-, however, the-

original 'sport' gives rise to a series in which bud

variation seems to run riot, each individual apparently

being liable to throw out many different sports, some
of them becoming stable, and others reverting to the

form of their original parent.

A striking example oi this riotous variation is

afforded by 'sports' first obtained from Nephrolepis
exaltata, a fern of world-wide tropical distribution-

According to an article by R. L. Benedict in the

Journal of the New York Botanical Garden, for

September 1915, asporl of this fern was first propagated
in a Philadelphia garden. It was afterwards speciallj

cultivated by a Boston garden, and still further

developed by Pierson in his fern house on the Hudson.

The result has been that the original sport has given
rise to more than torn well differentiated varieties.

One- can hardly imagine thai soi f these wonderfully

graceful varieties of 'Boston Kern', as th.y are

commonly called, the long drooping fronds of which

present the appearance ol the finesi filagree leaf work

could be the progeny of the somewhat stiff

Kephrolepis exaltata, with its simplj pinnate, or at

mo-t twice-pinnate fronds. The sports have not up to

the present iii an\ case borne an) fertile sori. Thus.

the multiplication of individual plants is entirely by-

division of the rhizom
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INSECT NOTES.

THE ROOT BORER OF SUGAR-CANE
AND ITS EFFECT ON MANURIAL

EXPERIMENTS.
The reporl issued by the Barbados Department of

Agriculture on the sugar-cane experiments for the

en 1913 1915 has recently been issued. Parts I and

II of this repi
it deal with Manurial Experiments with sugar

cane in Barbados 1913 L915.

These repi rts do not ordina'nly touch upon the investi

gations of the depredations of insect pests, but the root

borei has exercised such a mark®! influence on the results

of the experiments that a short account of its work is

recorded A similar brief statement was presented in the

last previous report of the series, viz. that for 1912-1 I.

The root borer (Diaprepes abbreviatus) has for several

years been recognized as a serious pest of sugar-cane in

certain localities in Barbados, but it is only recently that

been found on the lands where the manurial experi-

of the I ical Department arc being carried out in

sufficient numbers for it to be considered a pest of inipor-

I'.ir the past three years,' the period covered by the

ipqrts, the depredations of this insert have had

a serious effect on the results of the experiments.
The paragraph reproduced below from the report

mentioned above indicates the manner in which the canes

were injured, and shows the remedies adopted to reduce the

numbers of the insect in the infested fields.

As will be seen, the control measures include the digging

out of the stumps and killing the grubs. The other

important mi i n which are strongly recommended for the

control of this pest are the collection of the eggs, the

collection of the adults when they appear and a system of

crop rotation. This last course -is not available for these

fields since these manurial experiments are carried nut, on

the basis of tie anuria! treatment being applied on

the same plot,
with the same crop, season after season.

The manurial experiment plot is stated to be approxi

mately I

\
aires in extent and it will be seen from the figures

"iven below of the number of grubs collected that the attack

was one of considerable intensity, and they indicate the

serious effect of this insect on the yield oi canes on the

general cultivations oi the sugar-cane estates in the island,

where the root borer occurs in large numbers, it being

stated that the grub of the root borer 'attacked the canes in

the manurial plots this season to snch an extent as to render

it impossible to draw any definite conclusions from them.'

The root borer has been known as a pest oi -nun cane

in Barbado aud recently it has been more

and more in evidence in different sections of the island, until

at present
it occurs in almost all districts.

Instances are not wanting of an almost complete control

being obtained by collecting the eggs, collecting the adults,

digging .-tump-, as soon as the crop i- off, and, this is very

important, the rotation oi crops.

The same problem, perhaps in a less degree in intensity,
at present confronts sugar-cane mowers in St. Kitts and

Antigua, the pest being the closely related Exophthalmos
IK, which, SO far as known, lias the same habit I

life history as Diaprepes abbreviat us, and sugar cane planters

throughout the West Indies should enter into an organized
ind cot ampaign against the attacks of these h

The foil,,wing paragraph is quoti d

"The results are given in Tables II to V. As will be
sen therefrom the suits from mosl of the plots are BO

different from th i previous years, with tin- exception of

lastyear, and so conflicting with those of some of the other

plots as to leave no doubt but that this year a verj disturbing
factor has again been pn d which has masked the

tine results of the manuring. This disturbing factor «
is, as

in the previ . the grub of the root borer (Diaprepes
abbreviatus, Linn.), which has attacked the canes in the

manurial plots this season to such an extent as to render it

impossible to draw any deliuiti nclusions from them. Even
before the canes were fully matured some were seen to be

drying, and on two occasions clumps ..mounting altogether to

forty-nine and to be reaped or they would have dried up and
been lost. From the basal portions of these clumps 1,022
larvae of the root borer were obtained. As soon ;«s the

remainder of the canes were mature thej "ere reaped in the

usual manner, and as 'quickly as psssible after this tin
|

portions of cadi clump were dug up, cut into pieces, and the

larvae extracted and killed. At the same time the old cane

holes were dug out two feet square and ten inches deep, and
all the larvae found in the soil killed. In no instance was the

basal portion of any clump ol canes of the manurial plots
tree from the pest, and it may be here si kted that, including
those mentioned above, 8,059 larvae were killed, orovei in

average of five larvae to the clump. The digging out of the

basal portions of the clumps, and enlarging tin- old cane

hole- to search tor and kill the pest is a somewhat expensive
method of dealing with the attack, but owing to the

importance of freeing the manurial plots as far as possible
from this pest, it was necessary to take 'he measure most

likely to be , Effectual.'

H.A.B.

According to information received at the office of

II. M. Trade Commissioner in South Africa, from the Com
missioner of Customs and Excise at Pretoria, interesting

experiments wit] tton mowing are about to be uudei

in Natal, with a view ti ascertaining the more suitable variety
for cultivation then-. The planting and cultivation are to be

supervised by the Government Officer in charge of tol

and cotton investigations in the Province. The Government
has erected a ginning plant at Durban, where 3eed-cotton

from farmers in all parts of Natal and Xululand will be

ginned and baled ready for the market at a cost of Id. per ft).

on the lint. (The Board qt Trade Journal, October 14, 1915.)

According to the Dominica Chronicle for November I
1

',

ill -.ports ot lime products from Dominica up to October 31

v..i as follows: raw lime juice, 598,565 gallons; conceit

lime juice, 89*293 gallons; ami lime juice cordial, 1,500

gallons. Tin 1

figures lor tie corresponding period of 1914

were 304,503, II 1,497 and 3,622, respectively. During the

same period, 717 cut. of citrate of lime was exported as

against 1,540 cwt. in 1914. The exports of Hi il, both

ecuelled and distilled, declined also, and there is also

a general reduction in the exports of fruit such as coco nuts.

linn s, bananas and oranges.
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SNAILS AND BLACK BLIGHT.
Observations recently made in a garden near Bridgetown

on the habits of a certain comm >n snail which eats the layer

iv mould or 'black blight' from the leaves "I lime and

other trees have led to a c impai lie recorded insl

-mill ii kind.

There are several notes on thu subject from Florida,

where the prevalenci oty mould on citrus tro

led to careful study and experiment with all the agencies

which seemed to pr ise some measure of natural control.

Lt i- said that without artificial protection the snails which

possess this habit rarely reduce the sooty mould appreci

ably "ii more than a few trees al a time. When they are

mi, however, well blackened trees oiaj be entirely

cleansed of sooty mould, leaving the fruit rinds and the

of the leaves bright and glossy. The placing of

straw cm the ground and the hanging of pieces of burlap

in the main branches are suggested as a protection for the

ggo ,,i the Florida species. It dues aot seem, however,

ttempts to increase the numbers of the snails have had

any notable success.

According t i information kindly supplied by the Revd.

X. B. Watson, the Barbados snail referred to is Orthalicus

zebra, n variable species with a range extending from Magadan
to Mexico, I'au.una .mil Florida, along the northern parts of

South America, and several of the West Indian islands. It

is an introduced speciesin Barbad is, tnd confines itself to the

neighb of Bridgetown. Attempts on the part of

Mi. Watson to establish it in the drier parish of St. Philip

have failed.

It will be if interest to learn whether this snail or other

snails feeding on sooty mould have I observed in other

West Indian islands

INTRODUCING THE JACK SPANIARD
INTO ST. LUCIA.

In the Agricultural News for September II, page 298,

an article appears "n West Indian wasps, showing their dis-

tribution in the different islands, and their value in controlling

certain crop pests. In view ot the fact that the so-called

Jack Spaniard, which LS of great value in St. Vincent in

controlling cotton worm, has practically died out in Grenada,

and does not appear to exist in St. Lucia, it was requested

by the Imperial Department that the St. Vincent agricultural

authorities might make arrangements tor the introduction of

this wasp into the islands referred to. In both places, it was

thought, the insects might prove valuable.

Quite recent!} a letter h is been received from Mr. A. J.

Brooks, Agricultural Superintendent, St. Lucia, stating that

iignment ol the St. Vincent Jack Spaniard has been

safely received. The box contains a large quantity of nests,

and over fifty insects had hatched OUt during transit, and

were in excellent condition. It may be pointed out that the

method adopted in sending the wasps was the same as that

employed when this insect was sent >me years ago to Mont

serrat namely, combs were sent with sealed brood carefully

[to lighl boxes. Afteril i in St. Lucia the box

was placed in a heltei previously prepared in a banana plot,

with a growing cover crop of hi
-

badly atl icked with

worm-. Tim wasps were liberated. Eatching continues

daily, and tin- wasps have been observed feeding on the worms

en 6 and 7 am., this apparently being their mosl active

period.
Mi. Brooks says that, judging from the energetic

way the wasps have started work, n looks as it they may
uti- the cheapest md most effective mean- of control

,,t the worm, which has made it difficult, up to the pi

to grow leguminous green dressing crop it b- men.

INTERESTING CASES OF ANTHRAX.
In view ot i he imporfcanci t il parts of

the West [ndies, the following interesting cases

ded in the Annual Reporl of the < Ihief Veterinary
'in, i lor tin yeai 1914, to the Board of Agriculture
ami Fisheries, England, arc abstract' d

A number ol interesting cases ol .mt in . h i ire cone- to

our notice during the year, and a short summarj of ea :h may
not be considered out of place in this article:

In February anthrax bacilli wi in a dressed

carcase of beef by Veterinary Inspectors in an abattoir.

In March anthrax bacilli were also |,,und in the hind-

quarters of a year-old bovine in the same abattoir.

Both carcases had been slaughtered and dressed in

Ireland, and consigned to Scotland for sale.

A bullock suffering from anthrax was bled by the owner,
and a dog drank a large quantity of the blood. Nine days
later the dog died, and anthrax bacilli were found in specimens
of its blood sent to the Laboratory.

A cat also ate a portion of the can ml died three

days later. Unfortunately, its blood was not sent to the

Laboratory for examination, but it is ex< dingly probable
the cat died of anthrax.

In another outbreak a cat gained access to the carcase

of a heifer which had died of anthrax The cat died, and
ant In ix bacilli were found in a specimen of its blood when
examined at the Laboratory.

The deaths from anthrax of the dog and two cats is

worthy of mention in order to impress on stock owners the

necessity for guarding such carcases from flesh eating
animals. The death of a dog or a cat is perhaps not very

serious, but it must not be forgotten that aes and felines

are capable of .spreading the disease by c ng portions of

the flesh over large distances.

In connexion with the editorial in issue on the

Museum in practice, we may call attentio i an article on

the standards and functions of museums lich appears in

Naturt for September 23, 1915. This, reviewing the

of the American Museum of Nat i History, calls

attention to the tendency to spectacular i
i il \ and to the

desirability of not confusing purely techn subjects with

scientific ones. An excellent feature of some 'i the American

museums is that in addition to lectures o children and

teachers, special room- are set apart in the museums for

children's collections, while this work is supplemented by

travelling museums sent round from school to school by means

of motar vans. Something of ihis kind, it is suggested,

might well lie imitated in England.

A peculiarity of the camphor oil produced in the

Federated Malay States is the absence .it ifrole to which

constituent the oil produ I in Japan largely owes its

commercial value. It appears probable that the absence of

safrole in samples so far collected is due to the fact that the

distillate is obtained from young twigs and leaves in the

F.MS., whereas in the ordinary Japanese camphor oil of

the distillate is derived from old wood from

matured toe-. The Agricultural Bulletin of the Federated

Malay Statu (July 1915) from which this information is

taken, add- further that a specimen of camphor oil distilled

from leaves and twin's in ' urinaii East Africa, also contained

no sal role
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GLEANINGS.

The results of some rice cultivation experiments in

m are published in Bulletin No. 21, recently issued by
the Department of Agriculture in that Colony. It is shown
that the yield of paddy is nearly the sa for distani

transplanting from I to l
11 in

An interesting botanical discussion appears in the

Archie/' of the Sugar Industry of the Dutch East Indies on

the question as to whether a leaf and its internode in the

sugar- 1 o be regarded as a physiological unit. The
author answers the question in the negative.

It is notified by the Department of Agriculture in the

Port of Sj>
• i n 6a tte that proprietors of land at ( Ihacachacare

ithI [cacos should be prepared to destroy locusts in the event

of their reaching Trinidad from the Venezuelan :oast where

they are now in large swarms. Poisoned bran mash ean be

ibtained on application to the I (irector of Agriculture.

The Ceylon Department of Agriculture has issued an

important Bulletin (No. 20) dealing with the effect of

different intervals between successive tappings of Hevea
rubber trees. Within limits, the yield per tapping increases

as the time interval between tappings is increased. The whole

subject dealt with is of much importance at the present time

when strict attention is being given to economy in estate

practice.

The balata produced in British Guiana during 19] I \'<

lias far exceeded the output of any- previous year, but the

European War, says the Di rara Daily Argosy, retarded

the selling of this article materially as large quantities are

lly consumed in Germany. Though the price obtained

at present i it ive, nevei I heless the fall in consumption
has led to a reduction in the number of men employed for

:ollecting.

'I'ln elementary agriculture arranged in

Bulletin No United States Department of Agricul-

ture, for Alab n
j BUggestive and oi

The li outlined by monthly periods: each lesson has

i, definite subject, like soils oi ind subsidiary to the

subject is .. i: crop rotation (undi ad corn

judging (undei cro| I. This publication is well wort]

tho [i 'ili ural edui it ion.

It is observed in the I nitl Journal that the

occurren t 'vomiting sickness' which is common in

certain times, correspond j
with the main

ii. when other fruits and natural t Is are

relatively sc it ce. I i ntinued

longer than in previous years, and 'vomiting sickness

reported in greater numbers than in the pre
1

and extended ovei a more prolonged period. This has been

I hrce or four years

In a previous issue of the Agricultural Newt it was not

possible "a the strength of available information to make any

promising statements al I cultivation in Ceylon. It

ippi irs from the Tropical Agricitlturini for September 1915,

however, that a very satisfactory 'Turkish cigarette is being

produced locally from Ceylon-grown tobacco. The entire

Pn are distinctly laudatory over samples exhibited at

a recent exhibition, audit is announced that the Governor
himself has pronounced the new cigarette as 'quite a good
smoke'.

A literary production of some interest has been

lished in Cuba under the title of 'The New Agriculture',
which consists essentially of a prize essaj On the subject of

a method of controlling or finding a cure for bud rot disease

of coco-nuts. The writer maintains that this malady is

caused through the inefficient working of the routs, and that

this may be remedied by the mechanical introduction of

water into the middle of the stem. These idea- do not

appear to be in harmony with t he best mycological wot

the subject.

The Queen oi Eolland has ed the Governor of

Surinam with 1,000 -guilders to be utilized in assisting the

Panama hat industr} in thai colony. The particular straw,

says the /'ort-of-Spiin Ga ette, from which Panama hats are

made, ean be grown in Surinam, and some time ago a p impldet
was published bj the Department of Agriculture in that

colony showing bow it could be economically used. It is

stated further thai Professor Harrison, of Demerara, on the

on of his visit to Surinam some time

favourably on this project.

In the Chamber of Commerce Journal for October 1915,
will be found conveniently summarized, the results of

enquiries made by the West India Committe n the si

of the possibilities of an expansion ol sugar-eane cultivation

within the Empire. These results were published at length
in recent issues of the West India Committet Circular. The
situation in India and twelve of the leading tropical colonies

is dealt with, and it would appear that in some pla :es, par-

ticularly British Guiana and British East Africa, there is

very ci

A remarkable vari anion papaw is referred

to in the [nventorj ol Seeds and Hants Imported l>y the

Office of Foreign Seed and Plant Introduction of the United
Mates Department of Agriculture for January 1 to

March 31, L913. The variety referred to conies from Mi rida,

in Mexico. The fruits are described as being very large and
voured. The trees produce

••

rerj

prolific; many trees not over 7 feet in height are In
iring

from fifteen to twenty enormous fruits and Innumerable

smaller ones. It is added that Chinese gardeners
Merida are Becurine most remarkable results with this fi lit.
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MONTSERRAT: REPORT OX THE AGR1
CULTURAL DEPARTMENT, 7914-15.

This report has just been issued. Amongst its most

important features is the valuable work on the selection of

cotton at the Experiment Station which is being continued,

and an extension of which has been rendered possible by the

action of the Montserrat Company, Limited, in placing one

of their fields at the disposal of the Department for the purpose

of raising pedigree seed for distribution to estate-. The

principal line of work in the year ler review consisted in

testing recognized good types of cotton from both St. Kitts and

St. Vincent, alongside the best oi tic types in cultivation in

Montserrat. The usual progeny row method of testing the

yield was adopted, on land again loaned from 1 tagenham
estate. The yields of eaeli type grown, all the rows of which

were duplicated excepting St. Kitts 205, and the report and

valuation of the samples of lint given by the British Cotton

Growing Association are recorded in a table contained in this

section of the report. From this it appears that Dagenham

Stirling No. 1, Douglass, St. Kitts new seed, and Heaton 9,

represent the best cottons. In the opinion of the British

Cotton Growing Association, these are better than average

Nevis, but are not equal to average St. Kitts. In

addition to finger tests, seven of the types grown were

also submitted to spinning tests, which were carried out

under the auspices of the Line Cotton Spinners' and

1 1. mblers' Association of Manchester. From the report

it would appear that, while the reports on the finger and

spinning tests are not in absolute agreement, they permit the

generalization
to be made, that when the seeds of high priced

cotton from St. Vincent and St. Kitts are grown in Mont-

serrat, they regress to the mean of the values of the cotton

already in cultivation there. In this connexion it might be

added that, in view of the war, stability has been given to the

cultivation of cotton by the guarantee of a minimum price by
the Fine Spinners' and Doubters' Association of Manchester.

The general situation with regard to lime cultivation

receives attention in a section specially devoted to tins

subject.

With regard to minor industries, attention may be

directs d to the production of bay oil, onions, ground nuts and

Indian corn, all of which show signs of great development.

In connexion with bay oil it is noteworthy that during the

year this product has engaged tin- attention of experts in

England. With the prospect of a Canadian market for part

of the onion crop, the development of the cultivation on some

of the estates in the centre of tin- island where subsidary crops

are much needed, received attention. It was reported,

however, that onions had been tried under these conditions,

and that while they had given good returns, they quickly

rotted. The experiments conducted at Barris' Station in the

present season substantiated this conclusion, the results

showing that it is inadvisable to attempt onion cultivation

under conditions similar to tho t tic Experiment Station.

In view of the pn a i ttei I I cultivation with

ground nuts in 1915, Mr. llobson suggests our oi t\\

in connexion with the cultivation which di ntion.

Firstly, only a limited number of weedings can bi

the nuts before the haulms cover the ground, hen e clean

cultivation is n a at i ndjy, where the area in culti

, tin- curing of the nuts will need to be done in the

field; after digging, tic- haulms with the nuts attached should

bespread for a couple of days and exposed to the sun, then

they should be stacked for another ten days before being

picked oil' either by hand or by means of threshing machines.

Wlcii the nuts are reaped by mem- oi forks or pulled

hand, a proportion of them becoi I from the

haulm and remain in tic ground.

In view of possible development of pine apple cultivation

two shipments of this fruit, were sent to Canada in P.! I I.

On both shipments it was reported that the pines si I

green and carried in ordinary hold space arrived in rery good
condition, while those in the refrigerator did nol turn

well, being spotted anil 'touched'. The report of tin • eon

in regard to future trade with Canada was to tic effect that

these Montserrat pines were not very symmetrical, and

pleasing to the eye as the pines imported from Florid I

California, though the flavour is excellent. It was advised

that before shipping in large quantities, it would be as well

to make another trial shipment of 20 crates, which should be

large pine-.

Owing to the altered position on the English market on

account of the war of Sea Island cotton, which is tic staple

crop of the island, it appeared necessary for planters to turn

their attention to new crops in view of the curtailment of the

area in cotton. At a well attended meeting of planters held

on September 19, 1914, the Imperial Commission*

Agriculture summarized the position and mentioned the

particular crops, the temporary substitution of which in place
of cotton, might prove profitable. Foremost amongst these

was corn (maize). This crop, it was pointed out, had several

advantages. Amongst pea and bean crops, attention was
drawn to the possibilities of the pigeon pea and the Lima

bean, or as it is known locally, Jamaica bea ( I'/tiseolus

lunatriis), both of which would find a market in England or

elsewhere. There seems to be an opening also for a trade in

Bengal beans, and enquiries have already been in ide for these

at £7 per ton.

l'erusal of the Report will make it evident that useful

work continues to be done to advance agricultural matters in

Montserrat, and, considering the unsettled state of affairs

externally, the island's present position and future pros] t

would seem, on the whole, satisfactory.

Effect of Detasselling on Maize. At a meeting
of the Academy of Science at Paris in September, -ays A
a paper was read on the transmission, bj tin' i fleets

of emasculation in maize stems. It has been sh iwn that one

effect of male castration in maize is to increase the amount of

sugar in the stems. This has been carried out for four

successive years, and it lias now been proved that this

increased proportion of sugar in the stem- can be transmitted

by the seed. It is interesting to Speculate whether

a similar treatment of the infion I m Jit induce

a similar change in the stem of the sugar cane, which change,

according to the principle established by the experiments of

maize, one would expect to be transmitted.
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PLANT DISEASES.

BURGUNDY MIXTURE AS A SUBSTITUTE
FOR BORDEAUX MIXTURE.

I

is experienced in several of the

Wesl Indian islands in obtaining quicklime for the prepar
k mixture, and in keeping it in g

n it has i ired. This has resulted in

the use i or partialis slaked, lime for thepurpose,
with the result that an inferior mixture has been produced
Instead of resort ing in this difficulty to expensive and un a

factory commercial pn it may : ted 1 hat

the use .if Burgundj mixture, in which the lime is replaced
1\ ing soda ) ofl alternative thai

I
nits.

According to experience covering a period of five years
in the use of Burgundj as compared with Bordeaux mixture

ust potato blight, the Department of Agriculture for

[relaridn it the formei better results in the yield
of th d possi moreoi er, the follow ing
advai en where g I lime is available:—

1. The spraying mixture adheres longer to the foliage

of the plants, and is not so readily washed off by rain.

2. The mixture is more easily
1

prepared.
3. The nozzles of the machine are not so likely to

ome stopped up with grit or refuse material. If the

mixture is carefully made there should be no sediment.

Dr. A. S. Borne lias recently published in the Journal

ol the Royal Horticultural Society a formula fur a Burgundy
mixture which is rendered more adhesive by the addition of

milk, and records verj successful results from its use against
leaf-curl disease of peaches. The proportions are as follows:—

( topper sulphate 9^oz.

Washing soda 1 [oz.

Milk |pint.
Water 3galls.

The quantities do not need to be altered when the milk
i- omitted.

The Irish formula is given as

(

Jopper sulphate

Washing soda

Water

8ft>.

10ft>.

40salls.

which may be remembered as 8 L0 10. It differs slightly
from the \\ isle\ formula in the larger amount of soda, and
with the quality of materials at the disposal of this Office it

has been found slightly alkaline, ami therefore presumably
Bale, while the latter was somewhat acid. The quality of the

bate was equal in the two eases. For small quantities
ni

I)
be approximately reduced to:

Copj ihate 6£oz.
Wash 8oz.

Water
'

2galls.

It is greatly improved by the addition of milk as in the

Wisley formula.

It must be remembered that ii is the Imperial gallon ,,f

20 oz. to the pint, and not the American of 16 oz. that is

indie ulaj.

The solutions of copper sulphate and of soda are to be

tely as in making Bordeaux mixture, but the
-et oi 3 barrels commonly used for the latter is not necessary.
The copper sulphate soluti not come in contact with

metal, so that the most convenient method is to have o

large barrel which is to hold the prepared mixture, run ii

t liths oi the water, and suspend the copper sulphate in

a piece ol .-nek ing near the surface of this until dissolved. 1 1 it

red it will ol coui dissolve more quickly. The soda
i- dissolved in the remaining i pint

i of the whole), an operation which may be
cai tied out in a pail or kerosene tin. The copper i

solution is then to be stirred round and i solution

lily poured in. The resulting mixture is light blue ii

colour, and if well made is full of a flocculent precipi
which remains suspended in the water without any stirring.
The colder the solutions ai mixing, the better

quality of the precipitate will be. The mixt ure should be used

:i. since the precipitate on standing becom lline

and heavy, and loses its adhesive powers.
The mixture maj

l with litmus paper, and more

strong soda or copper sulphate solution added if necessary,
until the mixture is neutral or slightly alkaline. Acidity i-

indicated l>y blue lit inns turning red, alkalinity by red

litmus turning blue, ai utrality by neither change occurring.
The price of copper sulphate in Barbados is 15c.

per He; washing soda is |c. per th. retail, but can be
obtained in LOOlb. kegs at L'.'.r. At the latter price the

mixture would cost just over 3Jc. per gallon.
W. N.

COCO-NUTS.

MANURIAL EXPERIMENTS AT NEVIS.
The following are the f.rst year's results of a series of

manurial experiments, conducted under the auspices of the

Agricultural Department, with coco-nut palms about seven

years old growing at Pinneys' estate in Nevis. The details of

the work have been carried out by Mr. W. I. Howell, the

Agricultural Instructor, and although they are only the first

year's records, the results are interesting and suggestive, as is

also the method of recording the different yields based on the

difference between the number of nuts on the tree at the

beginning and the end of the experiment. It is important
to remember that the term 'nut' is employed to represent
a fruit from the matured (dry) stage to the size of a 'select':

say, H inches round the middle and 18 inches over the

ends. Smaller nuts are not included in the meaning of the

term:—
PLOT !.

Number of nuts on the 28 trees at the beginning
of experiment

— — — 830

Average number of nuts per tree — — 29'6

Received as manure:—
Nothing.

Number of nuts collected during tie year
— Tl'L'

Average number per tree — — 25*7

N umber of nuts left on trees at close of experiment 659

Average number per tree — — 23"6

PLOT '-'.

Number of unison 28 trees al beginning of experi-

ment

\vci.i;_'e number per tree

981

350
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deceived as manure:

8 estati if pen manure per tree.

Number of nuts collected during thi pear
82?

Average number per tree
— '-"' •'

Number of nuts left on trees al close ol experiment 945
_

V.ver ige number pei
33'

PLOT •"'.

\ amber of nuts on 28 trees a ag of

experiment '''^

Average number per tree
— -•' s

Eteceived as mai

8 )t>. tankage per tree
(

I cwt. per acre).

Number of nuts collected during thi year
— '"''

Average number per tree — — -'' -

Number of nuts left on trees at close of experiment 841

ige number per tree — — — "''

plot I

Number of nuts on trees* at beginning of experiment

Average number per tree —
' mure:—

8 lb. basic slag per tree (
I cwt. per acre).

t Hi. sulphate of potash per tree (2 cwt. per i :re)

Number of nuts collected during the year
—

ige number per tree — —
Number of nuts left on trees at close of experiment

Average number per tree — —

603
24-1

605

24-9

61 I

24-5

•iiiiK 25 bearing trees are in this plot, as 3 are verj late

supplies.

plot 5.

Number of nuts on trees* at beginningof experiment 570

Average number per tree — — 23"7

Received as manure:—
4 lb. sulphate of ammonia (2 cwt. per acre).

Number of nuts collected during the year
— 521

Average number per tree — -IT

Number of nuts left on trees at eL.se of experiment 622

Average number per tree — — — 25 -9

'<
Inly 24 bearing trees are in this plot, as i are late supplies.

PLOT 6.

Number of nuts on trees* at beginning of experiment 358

Average number per tree — 13"7

[ved as manure :
—

4 tb. sulphate of ammonia per tree (2 cwt. per wsre).

5 lb. basic slag „ „ „ „ „

t lb. sulphate of potash „ „ „ „ ,,

Number of nuts collected during lieyeai
— 651

\verage number per tree — — — 25'0

Number of nuts left on trees at close of experiment 852

Average number per tree 32 -

7

+< inl\ 26 bearing trees are in thi ilot, as 2 are late supplies.

PLOT i.

Number of nuts on it beginningof experi-
641ment

Average number per I n e

red as manure:

8 Cb

Number of nuts collected .luring the year
— —

Average number pei
—

1 9"9

Number of nuts left on ti > periment
\ verage number per tree — — 25'5

*Only 27 bearing trei n In plo
;

'Pl''y-

PLOT 8.

Number of nuts on trees at b. ming of

ment

Average number per tree

Received as manure - -

741

28-5

8 3). cotton seed meal per tree (4 cwt. per acre).

Number of nuts collected during the year
— — 692

Average number per i ree — 26*6

Number of nuts left on trees at the clo peri-

ment — 852

Werage number per tree — — 32 -
7

i >nl\ 26 bearing trees are in the plot, a- 2 are late supplies.

The following table is of interest in obtaining an insight
into the progress of the experiment:

—
Manure. Nuts collected Difference Nuts produced

per tree. between during period
number of of experiment.
nuts at end

and at be-

ginningof

experiment.
1. No manure 29-6 -6'0 23"6

2. Ten manure 29 5 I •'. 28"2

3. Tankage 26-2 \-5S 315
t. Phosphate and

| ., .

t

potash I

5. Nitrogen 21"7 - 2"2 23"9

6. Phosphate, I

potash and 25'0 +19(1 I In

nitrogen. |

7. Phosphate I 'J '.I •
1

- 21-7

s. ( lotton seed

meal

-I- 0-4 25 3

26-6 -,- 1-2

While ii would be a difficult matter to compare the

results of one ma linst another, it will be seen that the

manures have all had a beneficial effect on the trees so far as

number of nuts is coi of the manured plots,

except pen manure, is the average number of nuts per tn

the close of the experiment, below what it was when the

experiment was started. The case is otherwise with the no-

ne plot.

During the pasi two years it was observed that the

individual tree is producing a smaller number of nuts

yi ii, .ml it would appear that manure would maintain the

yield
'i

i ig is both d ind necessary.
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MARKET REPORTS.

London.—The West India Committee Circular,

iber 19, 1915.

Arrowroot— 2|d. to -,"; rf.

Bal.vh Sheel 2s. 4frf.; block Is. 8JA
Beeswax—No quotations.
Cacao—Trinidad, 84/6 to 86/- per cwt.; Grenada, 79/6 to

80/6- ; Jamaica, 7" to 84/6.
Coffee—Jamaica, 43/-
Copra—£25 15*. to £26 per ton.

Cotton—Fully Fine no quotations; Floridas, no quota-
tions; Wesi Indian Sea Island, 14d. t<> 16rf.

Fruit— 2s >

quotations.
Fustic - No quotations.
Ginger—Jamaica, 55 - t" 65 -.

IsiN'.i lss No quotations.
Honey—No quotations.
Lime Juice—Raw, .">

; concentrated, £"'.ii; Otto of limes

(hand-pressed), mi (imitations.
Logwood—No quotations.
Mace— 0,'. to 2/4d.
Nutmegs—-il<i. to 6jrf.
Pimento—!'./, to 2,

:

;.,rf.

Rubber—Para, fine hard, 2/5|; fine soft, 2/5|; Castilloa,
no quotations.

Rum—Jamaica, 4/2 to 4/9

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

5, 1915.

Cacao—Caracas, 20J.C. to 21c; Grenada, lOAc. to 20c;
Trinidad, 21c. to 21 |c. ; Jamaica, 18jc. to 18|c.

Coco-nuts—Jamaica and Trinidad selects, $31 "00 to

$33-00; culls. $21-00 to §2200.
Coffee—Jamaica, 7|c. to 12c. per lb.

Ginger— l.".,c. to 16c. per lb.

Goat Skins—Jamaica, 44c. ; Antigua and Barbados, 42c. to

44c; St. Thomas and St. Kitts, 40c. to 42c. per lb.

Grape Fruit—Jamaica, 92*25 to $3-50.
Limes—$4-50 to §6 00.

Mace—34c. to 15c. per lb.

Nutmegs—lie. to lljc.

Oranges— Jamaica, SI -50 to $3*25.
Pimento—3fc. per ft.

Sugar—Centrifugals, 96°, 4 -39c..; Muscovados, 89% 377c. :

Molasses, 89 , 361c., all duty paid.

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

1915.

Cacao—Venezuelan, 121-00 to 921*60; Trinidad, §21 -oo
t 922-00.

Coco-mt Oil— 86c. per Imperial gallon.
Coffee—Venezuelan, Lie. 1" 13c. per ft.

Copra- §5-00 t . . per 100 lb.

Dhal 96 2:.

Onions— §1 00 to 94*50 per 100 lr..

Peas, Split- •-"' 00
pel

jPotatoeb Er ish 92-00 to 92-25 per 100 ft.

Rice—Yellow, 95-80 to 96-25; While, 96*26 per bag.
Sugar—American crushed, no quotations.

Barbados.— Messrs. James A. Lynch & Co., Ltd., October

30, L915; T. S. GabrawayA Co., November 2,

1915.

Arrowroot- 94-50 to 94-60 per 100 ft.

Cacao 91500 to 916-00 per 100 ft.

C01 - '

husked uuts.

Hay- 91-70 to 91-90 per 100 tt..

Manures Nitrate of soda, no quotations; Cacao manure,
11. 1 quotations; Sulphate of ammonia, 985*00 to 995*00
per ton.

Molasses—No quotations.
Onions 97-00 to 91000 per 190 ft.

Peas, Split 910*00 to 912*50 per 210 ft.; Canada, §5-40
per 120 ft.

Potatoes—Nova Scotia, 94*87 to 95*00 per 160 tb.

Rice— liallam, 96*00 to 96*10 per 190 It..; Patna, no quota-
tions; Rangoon, no quotations.

Sugar—Muscovado centrifugals, 93*60 to §4-25.

British Guiana.- Messrs. Wilting i Richter, Novem-

ber 13, 1915; Messrs. Sandbach, Pa rkee <fc Co.,

November 12, 1915.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOE THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.
11

1 . X". 1 .
< tin ol print. X'-. -'. 3, and I. in original paper covers as issued, price Is. each. Post free, I s. '2d.;

Volumes II, III, IV, A', VI, VII, VIII, IX, X, XI, XII, XIII and XIV Price 2s.each: Post free 2s

nplete [11,2. IV, 3; and V, 2 and 3 are out of print.)
Volume XV, X". I. Containing papers on: Tin- Development of Agriculture (Mr. A. D. Hall's Address

the British Association for tin Advancement of Science); Agricultural Industries of Montserrat,'' by
Francis "Watts, C.M.G., I >.S<-_ ; Report on the Island of ELedonda, by Dr. II. A. Tempany; Note on the

Feeding and Manurial Value of Lime Seeds, by Dr. EL A. Tempany the Poisonous Forms of Phat
lunatus (Lima beans), bj W. I!. Dunlop; Skin Diseases of Cattle in Antigua (compiled from '

notes of I'. T. Saunders, M.R.C.V.S., A.V.C.).

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

adapted to \\ est Indian conditions. They contain, amongst other subjects, summaries of the results of tie- experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The number issued up to the

present time is seventy-five. Tie'-' mentioned in the following list an' still available; the rest are nut .,1 print.

Si GAB Ism -rev. '. im i \i

Seedling and other Canes at Barbados (7) and (22) Scale Insects of tJie Lesser Antilles, Pari 1, price
in 1900, No. •"., price 2d. : in 1901, X... 13; in 1908. 4./.: Part II., price 4</.

>"... 19; in 1903, No. 26; in 1904. No. 32; price 4d. each. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

Seedling Canes and Manurial Experiments al Barbados, tions. Price 2'/.

in 1903-5, X... 4it; in 1904-6, No. 44; in 1905-7, No. 4'.t; (60) Cotton Gins, How to Erect and VVork Them. Price 4 /.

in 1906-8, No. .Mi; in 1907-9, X... 02, No. 00, price 6d. each. (65) Hints for School Gardens, Fourth Edition.

.Seedling ami other Canes in the Leeward Islands, (71) Insect Pests of the Lesser Antilles. Price Is. 3d.

in 1900-1, No. 12; in 1901-2, No. 20; in 1902-3, No. 27; (72) Lime Cultivation in the West Indies. Price 9tf.

price 2d. each; in 1903-4, X". :;:i; in 1904-5, No. 39; in (73) Root Borers and other Grubs in West Indian Soils.

1905-0, No. 40; in l!Mi0-7. Xo 50; in 1907-8, No. 56; Price 6d

price 4-/. each, in 1908-9, No. 63; in 1909-10, No. 07; (74) Cotton Cultivation in the West Indies. Price 9d.

price 6rf. each. (75) Insect Pests of Sugar-cane in Antigua and St. Kitts.
Manurial Experiments with Sugar-cane in the Leeward Islands, Price, 6*V.

in 1902-3, No. 30; in 1903-4, No. 36; in 1904-5, No. 42; (70) Indian Corn. Price 4./.

in 1905-0, No. 47; in 1906-7, No. 51; in 1907 8, No. 57; (77) Erysipelas and Hoose. Price 2d.

in 1908-9, No. 04; in 1909-10, No. 08; price 4./. each. (78) Onion Cultivation. Price 3d.

.-Sugar-cane Experiments in the Leeward Islands, (79) Root Diseases of Lime Trees in Forest Districts. Price:;/.
in 1910-11; in 1911-12; in 1912-13, price Is. each.

The above will be supplied post tree for an additional charge of .VA for the pamphlets marked 2d.; Id. for those

marked id. and for Nos 73 and 75; lid. for Nos. 40, 44, 49, 59, ""62, 63, 07 and 74. Postage for No. 71, id.

and for No. 72, 2./.

The 'AGRICULTURAL NEWS': A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence and from progress and

other reports; and, in fact, an}
- information indicating what is going on in each .olony 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 4». 4rf. per annum. Volumes I V to MI 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 .an no longer be supplied

complete. The scale of charges for Advertisements may be obtained on application to the Agents. A applications for

opies aie 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. Drr.w & Co., -'m. Soho Square, W. Grenada: Messrs. Tnos. LAWLOR & Co., St. George.

West Imua Committee, 15, Seething Lane. St. Vincent: Mr. J. D. Boxadie, 'Times' Office.

Barbados: AdvoCATeCo. Ltk. Up .a. I Street, Bridgetown. St. Luciti: Air. 1!. W. Xii.ks, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. Pi. II. P>kiim;kw.\tki:. I!.>seau.

Street, Kingston. Montserrat: Mr. W. RoBSON, Botanic Station.

British Guiana: The Aia.o>\ Co, Ltd., Georgetown. Antigua: Mr. S. 1). Malone, St. John's,

Trinid-ui: Messrs, MuiR-M irshall & Co., Port of Spain. St Kitts: Tbx Bible wo Book SUPPLY Aoi !fi i, B isseterke

Tobago: Mr. C. L. PlXgemaxn, Scarborough. Nevis: Messrs. Howell, Bros., Charlestown.

Canada: Lewis W. CLEMENS, 71 King Street, West, Toronto.
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THE BEST MANURE FOR COLONIAL USE
rs.

Dissolved (Soluble) Gruano
I OR SUGAk-CANE AND GENERAL I FSE.

TRADE 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.

JUST ISSUED.

WEST INDIAN BULLETIN,
Vol. XV, No. 2.

( ontaining the following papers: Review of Ten i'ears' Work
of the Antigua Sugar Factory (Gunthorpes), bj Francis Watts.

C.M.G., D.Sc; The Soils <>t Antigua, by II. A. Tempany,
D.Sc; A Method of Sponge Cultivation and its Prospects in

the Lesser Antilles: with Notes on Other Possible Shallow-

water Fisheries, by W. \\. Dunlop; A Parasite of the Flying

Fish, by Dr. W. [.Caiman, British Museum (Natural History):

Report nn the Prevalence of Some Pests and Diseases in the

West [ndie d iring 191 I, by II. A. Ballou, M.Sc, and
W. Novell, D.I.C.

THE BARBADOS
CO-OPERATIVE COTTON FACTORY, LTD.
COTTON GINNERS, OIL REFINERS
AND PLANTATION SUPPLIERS.

IMPORTERS OF

WEST INDIAN
COTTON SEED.

Quotations made on application for the purchase of

Cotton Seed from the neighbouring Islands.

THE BARBADOS CO-OPERATIVE
COTTON FACTORY, LIMITED,

WHITE PARK,
BRIDGETOWN, BARBADOS.

August 6, 1915.

SPACE AVAILABLE FOR ADVERTISEMENT.

Printed ;it Oltice of Agricv'turn' Reporter, 4 High Street, Bridgetown, Barbados,
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M. S
REGULAR MAIL, PASSENGER & CARGO SERVICES

PROM THE

WEST INDIES
TO

THE UNITED KINGDOM
CANADA

DEMERARA and PARAMARIBO
PANAMA CANAL and PACIFIC
PORTS

PORTS OF CALL
Azoros.

i St. Vincent, St. Lucia, Dominica,
Montserrat, Antigua, St. Kitts,

I Bermuda, Halifax, N. S., & St. John (N.B.)
Grenada & Trinidad.

|

Trinidad, Puerto Colombia,
I Cartagena, Colon, Panama,
I Callao, Iquique, Antofagasta
I and Valparaiso.

REGULAR MAN.. PASSENGER AND CARGO SERVICES FROM THE
UNITED KINGDOM TO

BRAZIL, URUGUAY & ARGENTINA
Via Spain, Portugal, Madeira & St. Vincent.

•

,i»

REGULAB SAILINGS FROM THE UNITED KINGDOM TO

MOROCCO, CANARY ISLANDS & MADEIRA,
STRAITS SETTLEM-ENTS, HONG-KONG, CHINA S? I

& JAPAN.
Head Office : 18, Moorg-ate Street, London.

Branches at BARBADOS, Demerara, Trinidad, Tobago, Colon, Jamaica, Antilla, New York, Halifax N. S., Buenos Aires, Rio de Janeiro, Madrid, etc.
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The Treatment
3 OF

Tick-Infested Cattle

Some Notes on Hand-Spraying MTTLC TICK

Tick-destroying preparations may be applied to Cattle in three ways, namely, (1) by hand; (Z) by the use of Spray Pumps;
(3) by means of the Dipping Tank.

THE DIPPING TANK is the best and cheapest means of applying remedies when large herds are to be treated. The great

advantage of dipping over Spraying or Hand-dressing lies in the 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 i- 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 gi n id t yi >e of Bucket Pump will be found very satisfactory. When more than a few head have to be sprayed,
,i 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 f-inch high pressure hose.

The Nozzle should be of a type furnishing a cone-shaped spray, of not too wide art angle. A nozzle with a very small
Id 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
m >se of Cattle Spray i

Tethering the Animal. The animal to be sprayed should be securely tied to one of the posts of a fence, or in a fence

!>rner, where it cannot cin le about to avoid treatment.

Nervous animals should have their hind leu's tethered above the hocks; a strap is better than a rope for this purpose.

The Spraying Operation. Hold the no -
i

i l
• ti i 1 1 inches from the animal's body. Always spray against the lay of the

hair. Start on one side neai the head, and w< rk 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 i hi e; rs, under the tail, and between the udder and the legs. Other parts requiring special care are the t

dewlap, brisket, inside of elbows, inside of thighs and flanks, and tail.

The hair of the tail brush and aiouml (he ei Igi
i if 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 oi thportance. II you a paraffin tin. remember that it holds only 4Jth Imperial gallons—not 5

gallons—and thus it takes 6 tins (not 5) to make 2 i Imperial gallons. ,

(2) A large oil can. with a hole cul in the top foi the admission of the pump, has been used in place of an ordinary bucket :

such a can has the advantage that animals cannot drink from it, should it, as often happens, be left unguarded at any time
during spraying operations.

(3) A convenient arrangement for hat ozzle 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 not?* havt \ <
, <w mainly from V.S.A. Department Bulletin 4B8).

COOPER'S CATTLE TICK DIP WEST INDIAN AGENTS

Hat received the official approval of the following Countries :
ST - KITTS : s

-\l "°I?,or* &M
Co ' ANTIGUA : Bennett, Bry*on & Co.

rr JAMAICA: D. Henderson & Co., Kingston.

Union of South Africa, Northern Rhodesia, Brazil, ISasutoland, GRENADA: Thomson. Hankev & Co.

w . . « ,, f .. nt_ . . ... BARBADOS: Barbados Co-operative Cotton Co., Ltd.
Nyasaland, Swaziland, Southern Rhodesia, Madagascar, trinidad: t. rjeddes Orant. Port of Spain.

British East Africa, German East Africa, Portuguese East Africa, BRITISH GUIANA: Sandbach, Parker & Co.

Portuguese West Africa Eevot Argentine Republic Queensland ST. VINCENT: Corea & Co.. Klnustown. NEVIS: S. D. Malone.
Portuguese west Ainca, Egypt, Argentine KepuDiit, yuicnMunu. DANISH WEST INDIES: Carl V. La Beet, St. Thomas.

Ualted States of America, Northern Territory of Australia. MONTSERRAT: w. Llewellyn Wall. DOMINICA: Hon. H. A. Frampton

Manufacturers : WILLIAM COOPER & NEPHEWS, Berkhamsted, England.
BRANCHES : Toronto, Chicago, Sydoey, Melbourne, Auckland, Buenos Aires, Monte Video, Puata Arenas, East London, Odessa.
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SCIENCE AND THE PRESS.

'EWSPAPERS are supposed to be the

[educators of public opinion, but more often

j than not they simpl) cater for the popular

tastes and make little effort bo mould public opinion in

the ways of light and wisdom. Even the best of them

have their own axes to grind,
ami. fettered by political

prejudicej)i overcome by the modern lust for sensation

th<\ exert an influence which is not recognized as

legitimate in the realms of science

As a subject of popular interest science labours

under the disadvantage that it is largelj impersonal.
It is lacking in humanistic qualities and for that

amongst other reasons the daily Press is afraid to

touch it. In the newspapers everything centres around

individuals, or rather around personalities, and as it is

impossible to give such a setting to scientific subjects

they are severely ignored. It is true that from time

to time articles involving scientific ideas do

appear, but in these cases it is only because

the essential conditions of presentation are satisfied.

A short time ago an article appeared in a leading

London paper under the following headlines:—

FERTILIZED PEAT.

Professor Bottomley am> a German.

A National Committer.

Here it will be seen the two conditions of sensation

(or novelty) and personality are satisfied; and quite

irrespective of the relative worth of the recorded

information in the light of impartial scientific scrutiny,

the paper proceeded to hold forth at length, involving

as many extra personalities as
possible, on the

revolution of English farming on account of the new

discovery. While the special subject under notice is

of interest and possibly of some considerable importance,

it is not even on a par with hundreds of other

discoveries, and ii simply shows that the I'm ss is

deficienl in the mailer ofpossessing members on its

staff who are in a position to gauge the relative worth

and importance of scientific work. This is rendered

evident in ever) case. We have been told that

on one occasion a great London newspaper having
heard of the John Innes Horticultural Research

Institute, which is situated at .Melton, in Surrey,
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decided to send down a reporter. Saving bean duly

shown some oi the Mendelian results obtained with

plants and poultry bj the Director, Professor Bateson,

the reportei greatly impressed, returned to his office,

and the next day submitted a proof with the following

headline:

THE WIZARD OF MERTON

which, had it been passed, would have produced

an impression of quackery whifh
to a man of science

would scarcely be short of libel, even though it had

been invented with the best of journalistic intention.

At the present time GreaJ Britain is involved in

war—in a struggle which depends as much upon

science and machinery as upori men. One would have

expected that- the attitude of the Press in relation to

science might under these conditions have undergone

some change. Apart from a general Mutter concerning

the desirabi'ity of mobilizing science which was only

staried by outside initiative, namely, by letters sent

to I'Ik Times, notably b} Mr. H.C. Wells— the Press has

done nothing even to make the public realize the com-

pelling earnestness of science. We <

|iiite recognize the

difficulty of dealing in a popu&r style with technical

subjects in the absence of any special knowledge on the

part of the reporter, hut in such a ease as Professor

Fleming's lecture on Science in the War and After the

War recently delivered to a public audience at Univer-

sity College, London, then' would seem to be no excuse

on that ground for neglecting to report its salient points

in the newspapers. This lecture has been printed in

full in Nature and also in the
1 Journal of the Royal

.Soeitty of Arts. While this is an acknowledgment
of its value, and will suffice to bring it to the notice of

.scientific and technical men, it misses the wider public:

It is impossible to get the ear of the wider public

except through the daily Press, and it may be supposed

that the Press will do nothings until the public shows

a definite desire to offer it. This brings us to the

subject of education, which owing to limitation of

space cannot be discussed lure at any length. Suffice

it to say that the teaching of science in schools requires

i, i Idling, that an appreciation oi science rather

than a knowledge of science ^should be taught first,

and this we may suppose could be best achieved by

•devoting greater attention to the historical side of

-cience. In othei words, we must descend to the level of

those we criticise, but in a legitimate way, and teach

our children science as it centres around the lives and

personalities
of Nature's greatest exponents.

* * » *

Sine, the above was written a copj ol Nature for

November 4 has been received. This contain- an

editorial beaded Science ;md Nescience, containing

ideas associated with those expressed above. In this

article attention is called to the national characteristic,

in Great Britain, of indifference to scientific plans of

action, whether pertaining to operations during war or

of industry in times of peace. Tin- is largely respon-

sible for the archaic system still in vogue whereby men

are selected tor administrative posts in the national

service, irrespective of sound technical knowledge.

The article then deals with the existing want of

sympathy and understanding between science and

literature. Writers in the newspapers and periodicals

when they do refer to scientific work rarely do so with

accuracj ami caution. Either terms are wrongly used,

or a matter of common knowledge among men of

science is regarded as a remarkable discovery, or

sensational claims are presented to the public as if

they were established truths, though they await

confirmation from the scientific world, and are mostly

unworthy of serious consideration.

In regard to national education Nature says: 'It is

time to understand that no man can now be considered

to have received a liberal education unless he has some

acquaintance with the principles and methods ofscience

and that works of Pasteur and Faraday should be as

familiar to all as thpse of Victor Hugo and Tennyson.

The training which ends in literary culture without

science is just as incomplete as that which promotes

scientific knowledge without the power of clear

expression.'

With special reference to the matter of expression

Nature points out that it is less easy to clothe the

results of science in pleasing language than ideas of art

and of the imagination. This is quite tin.', and, in our

opinion, it points, to what we have expressed at

the end of the first part of this discussion -that

education wants re modelling to make people apprec-

iate scientific knowledge because it is knowledge,

and knowledge obtained through the highest of human

agencies the grej matter of the brain.

THE PROSPECTS OF SPONGE
CULTIVATION.

In the current issue oi the West Indian Bulletin

(Vol. XV, No. 2) is a paper by Mr. V7. II. Dunlop, oU

a method of sponge cultivation from cuttings, together with

notes on other possible marine industries thai might be

developed in the Lesser Antilles.
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The introduction to this papei deals with the circum-

mces which appeal to justify experiments with sponge

cultivation around certain islands like Antigua, Barbuda and

the Grenadines, where the conditions are seemingly suitable.

The chief circumstance lies in the financial success that lias

attended the rearing of sponges from cuttings in (he Caicos

[slands, near Jamaica, together with the results of earlier

experiments in Florida.

Preliminarj to describing the method referred to above, an

:ount is given ol the nature of the living sponge, also the

isites of a commercial sponge, and the difl >ups

at present on the market, with special reference to the West

[ndies. A note is included on the native sponges of the

I er Antilles. This indici material for planting

must be imported. Although sponges are to a remarkable

i stent creatures oi environment and tend, when imported, to

approach the native sponges in quality, there is evidence

which indicates that this may not occur in selected localities

in the Lesser Antilles.

The method of propagating spoi ges from cuttings is

briefly described with reference to the following points: seed

sponges, cuttings, attachments, planting, rale of growth,

harvest!) . . and marketing. The information is based

principally on work done in Florida, but certain new

economies effected in the I laicos are alluded to.

The financial aspects of the industry in Florida and

the Caicos are discussed. It is shown that if the correct

environment is obtained, the industry is a very remunerative

• •ne.

Following the information relative to sponges are notes

ther shallow-water fisheries which might be developed.

These include lobster canning, the raising of pearl oysters and

turtles, the collection of sea-eggs, edible oysters, conch shells,

-. a cucumbers (for beche-de-nien.

s ome of these industries have been already established

in certain restricted areas, and might be greatly extended. In

the creeks around the ( laicos Islands some of these industries

are profitably combined with the rearing of sponges.

In conclusion, it is believed that there are good

prospects betore efforts to utilize the shallow-water resources

of the Lesser Antilles. The economic importance of such

a line of development is obvious.

In connexion with the above, a letter received from

Messrs. Knight a t
!o., of Barbados, is of interest. This states

that Mediterranean sponges have for years been getting

dearer, and that there are indications of a shortage this

ion in the Florida and Bahamas supplies. Messrs. Knight
conclude:

'

If, therefore, you have in mind the tapping of

any other source of supply, or contemplate establishing

a fresh sponge fishery, it will lie well ie news to traders in

sponges and users alike.'

In concluding this article, it may be noted that since

the paper referred to above was published, the 1914-15

Report on the Bahamas has been received. This states

that a large company has been formed in Florida (alleged

capital ot $1,250,000) for the cultivation of sponge-- from

cuttings, and that the Bahamas M ohm Products Board view

this enterprise with alarm as it threatens their natural sponge

industry which is, of course, more speculative than careful

cultivation would be. It i- that a trial of the new

method will be made in the Bahamas. In the meantime

omething might also In- done in the Lesser Antilles, for it

might I"- found it almost certainly would be found -that

sponges could be produced more cheaply off the smaller

islands of the Lesser Antilles than in the Keys of Florida.

EFFECT OF EXCESSIVE RAINFALL ON
CROPS IN ST. LUCIA.

The rainfall in Si Lucia, during the

months, has been excessive throughout the island, so

that a low observations concerning tie condition of the

staple crops may be of interest.

The following notes on tin- subject have been
ed from Mr. A. .1. Brooks, Agricultural Superin-

tendent, St. Lucia:

At the Botanic Gardens, Castries, 7 1 "05 inches of rain

fell during the period, this being 30*76 inches in exd
the fall for the same period the year previous. At Reunion
I t'98 inches wen- re .led. this being 13*53 inches in excess

of last year.

The effect on the lime crop has been to reduce the-

acidity of the fruit. This was at once felt by lime

planters, and complaints were received from several sources

to the effect that although the recorded number of barrels of

fruit exceeded the amount for the same period during the-

last- crop, yet the actual output of concentrated juice was
lower even than last year.

The reduced acidity does not entirely account lor the

great differences experienced. The fruit, although possessing
a lower acid content, is also much coarser than usual.

Instead of the usual thin-skinned fruit, the rind is much
thicker this season, and the fruit not so spherical; it takes

more after the lemon, the nipple being in most cases-

abnormally developed for the lime. Being larger, a barrel

contains fewer fruits.

At the Government Lime Juice Factory the records show
that this season it is taking 51 '8 barrels of fruit to produce-
a 42-gallon cask of concentrated juice of the usual strength,

i.e., 107 oz. per gallon, whereas last year it required but is <!.

barrels.

This is a difference of 3"2 barrels and represents at the-

present factory prices a net monetary loss of 12s. per cask

of 42 gallons concentrated juice on last season's results.

This loss is again increased by the extra labour entailed in

handling, and by the additional fuel required for excessive-

evaporation.
This crop in the usually dry districts of the island has

greatly benefited by the heavy rainfall, and it speaks well

for the way in which the drainage systems of the heavy
soils in the large and more humid valleys have been laid out
that no damage to the crop has been experienced.

A fine stand of cape is to lie seen throughout the

island, and given a good ripening season a heavy crop should
be harvested.

The cacao crop although somewhat late, ^t ill shows-

great promise, and no increase in 'black pod or otherfungoid
diseases has been reported.

The few acres of Sea Island cotton at Reunion have-

been entirely ruined by the continuous rains during the

ripening period. Cotton is by' far to., precarious a crop for-

the climate of St. Lucia, and it i- fortunate that the few
acre- ,ii tic Experiment Stations should be the only area

iiii.l er cotton cultivation in the island.

The older plantations of coco nuts show no ill effects o!

I excessive rainfall, but in some localities the recently
id areas are feeling if, as is shown by the yellowish leaves-
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SUGAR INDUSTRY.

MUSCOVADO WORKS AND CENTRAL
FACTORIES COMPARED

In the review of i In- work done during ten years at

Gunth 5 Fai ity, Antigtoa, to which reference was
made in the last issue of the Agricultural A* ws, il was shown
that during this period 50,474 tons f 96 sugai were made
from 177,668 tons oi cane, that is, 1 ton of sugar was

ivalei it to 9' 16 tons oi cane.

It will b ting to consider what would have been

the experience bad tl tanes been dealt with in fhe

ivado factories formerly in existence, and what

difference the manul icture ol the sugar in a i lern factory
has made to the general output oi sugar from the island.

The data ire Lvailable to enable the comparison to be made.

It, has been shown thai the work of the ordinary thi

roller mills, such as arc in use in the muscovado I ictories of

An ligun, is such that the megass coming from a mill doing

fairly good work, contains about L SO parts of juicefor
1

; while, from a mill doing indifferent

work, the amouirt of juice rises to', 200 parts for each l" 11
ii

fibre.

[nf rmation is available, as given in the following table,

.showing the composition of the canes dealt with in each of

the ten years and also the sugar content of the juice from the

first mill of the factory. This juice would lie very similar to

that expressed by the ordinary three-roller mill.

Table 1.

i in Sucrose in

cane

per cent.

15-3

Year.
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tons, and a
i

ne about 13A; while in 1913, the g
1 mill

would ha i [uired some I 5 io over 16
j

tons i jar. It is 1

perience of those who '

in Antigua during this period will fully confirm

cal :ulations.

TJ I the change in the mi -li".l ol m
isidered. For this purpose, we may take the

lirly represi

cond On this basis the

follow ing Ggures are calculated.

I ble IV.
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WEST INDIAN COTTON.
Messrs. VVolstenholme and Holland, ofLiverp

write as follows, nndi November 15, with reference

to the sales of West Indian Sea Island cotton:

A g I business Las been tone in Wesl Indian Sea

Island cottoi a ur lasi report ••a.bout 700 bales have been

sold at fiim to hardening |

rices. The sales include St. \
i

ordinary quality, I5d. to 20d., superfine quality 2'2d. to 28d.,

Montserral 15d tolSid., Antigua 1 3d. to 15d. Barbados 15A,
Nevis II.

1

,''. tn 15/., St. Kil L4W. to 1 5id., Jamaica and

Si Lui ia LOd. to lid.

The stock is now reduced to about 100 bales and the

demand is improving.

The Report oi Messrs. Henry VV. Frost & Co.,

on Sea Island cotton in the Southern States, foi

the week ending November 27 is as follows:

ist.anus. There was a good demand throughout the

week for the old bags grading Fine to Extra Fine, taking all

the oflevii gs at i ur quotatioi s, the buying 1" ing on account

of the Ni nl.i : a Mills.

Thi en little demand for Fine fi r sevi ral weeks
;

on sequi ntly the stock of this grade had accumulated, which
admitted oi tin largi sales, which consisted principally of this

qiiiility.

Tin very steady with a continuance of the

demand taking the daily offerings.

Tl en maud 1
1 ir Planters' crop lots, but

at prins below the views of Factors.

We quote, viz.:

17d. I ".','/. c.i.f. & 5 pi
i cent

16Jd.

'

„ „ „ „
i6d. ,, ,, „ .,

Extra Fine 27c. to 28c.

Fully Fine 26c.

Fine 25c.

floridas vnd cjeobgias. There has been no change in

tl.i market this week. The offerings wen all taken at our

last qu< The demand is chiefly for Choice and Extra

Choice, which Factot rel e to sell except in i junction
with Fancy, foi which there is but a limited demand, and of

which the offerings chiefly consist, To secure the lower

grades, therefore, Fancy has been taken along with them.

The market closed very steady, with no disposition on the

part of Factors to lower theii prices,
'"it rather to advance

thetn.

The demand Is for N< rthern Mills, and the ixports from

Savannah md Jacksonville this week were again large,

2,97* bales.

We quote, viz.:

Fancy
Extra i Ihoicc

ice

25Jc. 2G ;i ,

J t '... 25ic,
24 c, ,.

The export
• from Savai i ih for the wei i.

Northern Mills I

,
Southern Mil s 25 bales

Jacksonville to Northern Mills 2,455 bales,

The I'.S Ci nsus Bureau reports ci il ton gin \

N' a i 1 I. as follow -

h Carolina 2,243 bales]
•

leorgia I 1,791 .. ng a total ol 69, 177

Florii 22,443 .. I

against last year 53,875 bales. Total crop 78,857 bales.

L913 52,679 .. .. 85,544 .,

1912 II. 121 .. .. 66 169 ,.

1 «i
1 1 7 I "ii| ]•'' si i

wi re in

in.l i

I

'

i

bales

ITALIAN CITRUS PRICES IN 1914.

The following review of the Catania and Sicilian

market for 11*14. taken from the Perfumery and
Essential Oil Record for October 1915, will inl

lime and orange growers in the West In

li is interesting to note that the prices of essential oils,

not onlj because ol the war, but from natural causes, had
fallen to a point below any in the preceding ten

During these ten years (from L905) the prices of essential oils

have steadily advanced, reaching the maximum quota
in 1913.

The following table indicates the price scale pei
f.o.b. Messin

i, during the period

Lemon < (rat l'„ . miot
Period. oil. oil. oil.

Opened 1905 0-548 1-521 2 373

Average, 1905 to 1909 0-852 -71, 2 859

Average, 1910 to 191 I 1-724 1*967 t-988

Closed 19] I 0-831 1-318 2-51 I

From 1905 until -1913 thi o d was only sufficient

to supply the demand. This accounts for the inability to

accumulate -tm-ks and the steady increase in quota
With better crops in 1913, quotai gan to fall, and
M' ;

onlj vas
'

he demand supplied but stocks bega
aci "inula:.'.

Lemon oil was sold in Sicily at §2-312 per lb. at the

beginning of I'M I . The accumulated stock from the

preceding year began rnfmediateh pn the mark
that even during January, quotations fell to S2-00S, and in

February to $1-825. Local speculation at the end of

February forced a rise to -'_ 3l2but this was only temporary,
as quotations in March again fell to $2

-

068. At

the beginning oi April it was known that the Californian

crops were go nl, so that little profit was to be expected
from the export of fresh fruit ti the United 8

Great quantities of lemons, which would otherwise have
been exported, were therefore used in the manufacture of

essential oil and citrate of lime. The manufacturers of

the latter obtained good prici e Camera Agrumaria
of Sicily continued to advance the price of citrate of lime.

These combined circumstano - caused a large produ
.I lemon oil, which notonly met the demand but permitted
the accumulation ot considera il icks. This i

i

would have occasioned a depreciation in prices, but the
outbreak of the Europ< in War created it further depression.
Tin price of this oil fluctuated between §2 06tf and -

1 582
The i it. ct of the war was immediately shown in the nth.-.

ni August and September, when the pi ice fell to iJO'973
and when it became ce'rtait I new lemon crop w mid
bi _ , the price dropped still lower, closing the year at

10-831.

Tie- year 1914 opened with quotations ol sweet oi

oil at 52-677, but price- graduall} declined, until

oi Maj sweet or.inge oil « i- quoted nt S2 133 per Hi

From June to September i marked drop was i

quotations having ni, he,, -I Tn.'!. With i he beginning of

the manufacture of the new crop "il buyers were only ol

•~
I

'

- 1 7 . which low figure continued until theendofthi .

her t" December). As profits were insufficient to the

manufacturers, only a small quantity of orange oil has i n

produced from the new crop i t 191 I.

Another important factor in the depression of the market
is the increasing production ol swetl orange oil in Jamaica
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ami nut produced at present being nearly sufficient t"

meel the American and British demands.
The production of the citrate of lime during 1914 was

aboul 6,707 tons, this being somewhat larger than was at

first anticipated, because, as has been previou>ly stated, the

exp rt of the summer lemons was considerably restricted by
the war, ami the unexported fruit was converted in

products.

DURATION OF LIFE OF THE SISAL

HEMP PLANT.

A useful article on the cultivation of sisal hemp
has been publish^! in t In- llnll,ti„ ../' lh- Imperial
Institute (Vol. XIII, No. 3). One of the mosl
interest ing features of i his art icle arc the observal ions

on the duration of the life of the plant, which we

reproduce below. Ii will be remembered by our

readers thai this is largely bound up in the question of

poling, and in the course of referring to this point
in the following note, it- is difficult to understand why
i ttention is given to the relationship between lime

in the soil am! poling established 1>\ Mr. Cousins in

Jamaica

As has been already stated, the duration of life is

determined by the production of the pole <>r inflorescence

In Mexico the plants arc said to live for fifteen, or sometimes
even twenty-five years before poling, whilst in more tropical
countries thiy live a ana li shorter period, the average

b of life in East Africa being only about six years. In

general, the duration of the plant appears to be largely

dependent on condition of soil and climate. It has been

asserted that the life ma} mged by cutting out the

is soon as it appears above the leaves, the plant being thus

red available for fibre for nearly a year longer than it

would be otherwise; but experiments which have been con-

ducted in German East Afri :a do not support this view. The

early poling of sisal plants in East Africa has been much

ssed, and has been regarded by some planters as

a great disadvantage. It appears, however, that the

comparatively short life is due to the fact that there are two

growing seasons in that country, and growth is checked twice

i. whereas in less tropical countries there is only one

growing season per annum Thus it is evident that the

plant in East Africa lives through approximately the same
number of growing seasons as it loes in other countries, but

only about half as many years. Moreover, the number of

haves produced per plant (on the average about 200) is

roughly the same in each case, and hence the comparatively
brief duration of life is rather an advantage than otherwise,

e total crop of the plant is produced in a relatively
shorter time.

Since the plants in a sisal plantation do not all pole at

ime time, the work can be carried on continuously by
the intercalary method sometimes adopted in German East

Africa. As the plant lives for only about six years, cutting

iy be carried on for two or three years bef it dies.

New plants are therefon ntinually inserted between the

lies, so that when one plan' dies another is ready for

cutting, anil the work of the plantation can proceed without

interruption. Some planters, however, do not approve of this

method, but prefer to let all the plants in a plantation pole
and die, and then allow the land to lie fallow for a year or

more before replanting.

BARBADOS. REPORT ON THE SUGAR-CANE
EXPERIMENTS FOR THE SEASON 1913-15. **

Professor d'Albuquerque and Mr. J. II. Bovell have

recently published their results on experimental work with

sugarcane in Barbados for the period 1913 15. As in former

years, the report is divided into three sections.

In regard to Part 2, it is stated that the results i btained
from the general series of manurial trials, which ated
each year, were seriousl) interfered with during tin- 31

under review by a new factor, namely, the grub of the root

borer. As this subjeel has been dealt with under In

Notes in the last issue oj the Agricultural News, it is unne-

cessary here to do more than repeat, that the damage was of

such an extent as to render it impossible to draw anj definite

conclusions as to the respective influence of tin- different

fertili/n s.

In hi additional series, planned to show the relative \

oi nitrate ot
soda^' sulphate of ammonia, nitrate of ammonia,

cal nun cyanamide, and nitrate of lime, the disturbing factor

referred to above was apparently absent, and the conclusions
are drawn that, under the conditions of this particular

season, nitrate of lime and nitrolim give the best results.

These trials, it should be mentioned, were conducted in

duplicate, and the above inference is based upon the means.
An examination of the figures, however, shows us that one
of the nitrate of .soda plots gave 50 per cent, more sucrose
than the other, and the highest yield but one of the whole
series. The '

probable error' must therefore be high, and the
conclusions correspondingly doubtful.

Turning to Part •'! of the report, which deals with
the work of raising new varieties, we learn that in 1913
a total of 5,865 seedlings were obtained, Of these tiiere

were 1,073 selfed seedlings, anil MSI natural hybrids. Of the

5,865, a first selection of 2,102 were planted at Waterford

estate, and during the reaping season of 1915, oil were cut,

and analysed, and of these 101 were considered worthy of

attention. This, it will be realized, is work of very high
value and importance, and work which is of great benefit to

other cane-growing colonics as well as Barbados itself.

Tables are given in tic- Report to show In detail the

composition and yields of the more important varieties. It. is

not the custom to recommend seedlings for trial until the

average results of live years have been obtained, but at the

present time there are three varieties which planters may try

tentatively on their .states; these arc Ba. 6032, lia
7'.»_'l,

and I'i.II. 10(12). The first menti <{ \aricty give this

season, as theaverageof fifteen plots on nine estates. I..'i "•! Hi.

of saccharose per acre more than B.6450, and 3,061 lb. of
sucrose more than White Transparent. Ba 7924 cave

2,602 lli. more than B.6450, and 3,202 ft), mure than White

Transparent, while I', 1 1 . L0 (12 J has given 3,015 ft) and

4,120 ft)., respectively, more than the two standards men-
tioned.

These would appeal to be varieties of great promise, and
the supremacj ot B.6450, if for no other reason, seems
threatened in the light of these new discoveries.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in this number deals with neglecl of

science by the daily Press.

A valuable ari icle appears on page 404 which shows

what would have been che 1 spenence had the canes

dealt with in the Antigua Central Factory been dealt

with under the old muscovado system.

A review of the Barbados Sugai cane Experiment
Report will be found on page 407.

The information under the headings [nsecl Notes,

11 id Plants Diseases, consists of reviews of the subject-
matter published in those sections of 'Ins Journal

luring 1 he pasl year.

Teff-A Fodder Grass.

In this Journal for March 14, L914 (page 85),
a useful article appears on the subject of fodder grasses.

Amongst those referred to 1- Teff (Eragrostis abya-
Miiictt). It is stated thai Teff was introduced into

the Transvaal in L903 and has since proved itself

a complete success, its qualil ies being good palatabilitj ,

high nutritive value, beavj yielding, rapidlj growing,
drought resisting, and ability to smother weeds

The Commissioner of Agriculture for the West
hide-, has recently obtained through the Deparl nt
ol Agriculture, Union of South Africa, a supply of seed

of this
grass, and small quantities have been distributed

to the different islands, including Trinidad where, it

is learnt from Professor ( 'arniody, the plant lias

already been tried. It seems rather difficult to

establish in Trinidad. This is probably due to

inferior germination capacity, in which respect the

present supply is also said to be poor. It is hoped
however that enough plants may be raised to produce
seed for future distribution. There is ever} reason to

believe that if this new fodder can be successfully

grown, it will be a great boon to sleek owners in the

Lesser Antilles.

Limes v. Lemons.

The editor of Tropical Life in the October issue

of that journal calls attention to the excellent qualities
of the fresh lime, and suggests that it might be more

widely substituted in Europe lor the lemon. Mention
is made of an article by the Scientific Assistanl on the

Staff of the Imperial Department, which appeared in

a recent issue of the Bulletin ofthe Imperial Institute,
where it is stated that the lime, although smaller than

the lemon, yields, weigh! for weight, a good deal more

juice: and the article in Tropical Lift continues: we
are quite certain that since the cost of freight is an

important item to be considered, a cubic foot ol limes

would give infinitely more home-made lemonade or

limeade than a cubic foot of lemons would, while the

cost per gallon would surely work out at a lower cost

than when made from lemons with their thicker skins

and often indifferent pulp or fleshy contents.'

It then goes on to suggest that if lime producers
in the West Indies ctfuld bulk their output and employ
"He er two real live travellers who are experts in the

Peninsula fruit trade, the\ would, after two or three

yi
us canvassing permanently place limes in a domestic

place of importance in Great Britain.

Though the above suggestion is a g I one, it

cannot be gainsaid that the keeping qualities of the

I line is inferior to that of the lemon: t his, however, would
not, necessarily !» a disadvantage if the market

arrangements were such as to ensure a moderatelj rapid
sale. The lime is esseiit iall\ ;i sii ier fruit, and it'

supplied during that, period it would no doubt, sell

quickly enough.
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By way of commenting on the suggestion' of

Troph d /'
. a note in the West India C mmittei

Circular points oul that the absence offr< ight facilities

and the heavy war rates are insuperable obstacles for

the present; while in normal hums the unwillingness
of planters to damage their trees by gathering fruit in

the Winter militates againsl the efforts to replace the

lemon by the lime.

[n conclusion we may repeal what we have already

pointed in anothor issue that the recenl giftsof West

Indian limes to the hospitals in Ejogland and France

will make the nun much better known and may
bually lead to its adoption for many purposes in

place of the lemon as soon as the shipping trade is

normal again.

Effect of the War on Jamaica's Trade.

Colonial Reports Annual No. 860, constitutes

the reporl on the Colony of Jar>aica for the year
1!H4-1"). From this it is seen that the al rmal

conditions consequent upon the European war have

,,t\ seriously affected the Colony. Shortage of

shipping facilities have been the foremost factor in this

connexion, affecting both the export of produce and

the import trade. The one industry in the Colony
which the war has materially bi nefited is the sugar

industry, which has reaped the advantage dui to the

diminished cut put of beet sugar. The demand for

aeao has been of benefit to growers of thisproduct in

enhancing prices. Dye-woods also have, to a limited

at, profited by the increased demand. Thedrought
in the early part of l!>14 resulted in a serious diminution

both in the quality and quantity of the fruit produced
in the banana industry. Seasonable weather, however,

in the latter part of the year 1914 and early in

1915, gives promise' of a much improved condition of

affairs in this respect.

Upon the outbreak of war the small settlers were

urged to plant increased quantities of foodstuffs in view

of the expected rise in the cost of imported foods, and

due to tins precaution, and helped by g 1 rams, there

has been an ample supply of provisions, counteracting
to s considerable extent the diminution of pur-

chasing power brought about by the effects of the war.

The steps taken upon the outbreak of the war and

later by legislation, to prevent an unwarrantable

increase in the price of imported food, has kept prices

within reasonable limits, and have satisfactorily achieved

the purpose. The tourists traffic to the island suffered

3i i iouslj . and the falling off in the number of tourists

was very marked.

Notwithstanding tics..' drawbacks, the opinion is

expressed that (the circumstances inevitable to the

jonditions arising from the war having been re;

and dealt with), there is n ted for serious anxiety as

to the prospects for the future, i so pt
as to the provision

ofadequate shipping facilities tor the island produce.
It must be mentioned, however, in regard to the tore-

going, that since this opinion was expressed, m August
last, Jamaica was visited bya severe hurricane which

did considerable damage to growing crops.

Agricultural Teaching in American Schools.

A new 1 k entiil, d Thi
'

culture,

of which th lentH.J.Waltei
in a n cen te of Nature by I >r. E.J. Russel I

he book is in favour of making agricultural teaching
as local as possible, taking the whole neighbourh I

as the laboratory and drawing abundantly on local

estates gardi as and foi si land, and on recognized
local

experts foi h
,

id materials req

Attention is given especially to the subject ofplanl

improvement, and to conservative policy in relation

i management. Mention is made of enormous

losses that occur in the course of utilizing
manures, and this seems to be general all over the world.

Dr. Russell concludes Ins review by stating 'the book

brings home vividly to the readei the enormous part

played by the experiment stations in the development
of American agriculture. The advances made during the

last forty year~ would appear incredible if they were

not accomplished facts, and the 1 b is so well written

and so well illustrated that the student must see at,

once that the hope for the future lies in the close

co-operation of farmers and experiment station in

gators. Both in matter and in spirit it is entirely
commendable.

Comparative Agricultural and Forestry-

Meteorology.

The Experiment Station Record (Vol. XXXI,
No. 5), referring to recenl investigations undertaken

in regard to (1) influence of forest cover on the

temperature of the soil at different depths, (2)influenci
of the degree of forestation on the amount of rainfall,

and (3) the influence of leaf) and coniferous forest

growth on the temperature and humidity of the air

says, the more important conclusions are that forest,

growth exerts a decided influence on diurnal variations

in temperature of the air. the maximum being much
lower and the minimum much higher than in the all-

ot unforested areas. The influence on the temperature
of the soil, however, is comparatively small and dis-

appears entirely at a depth of 02 metre. Forest growth

appears to have considerable influence on the frequency
of rainfall, although little upon the amount. It appears
to increase the number of rain) days.and to reduce the

number of torrential rains. The absolute humidity is

higher and the relative humidity is lower In the forest

than in the open country on account of -the lower

temperature prevailing in the former. This is true to

a greater extent in coniferous forests than in those of

leafy growth..and is most pronounced during the period
from April to ( Ictober,

The Late Mr. E. T Racker.

We have to announce with regret the death of

Mr. E. T Racker of Barbados. Mr. Racker has

associated with tin- Department in connexion with the

printing of this Journal since its foundation in

April 1902. Mr. Hacker was well known in Barbados

as proprietor and editor of the daily paper, the

Agricultu ral /•'• porter.
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INSECT NOTES.

SUMMARY OF ENTOMOLOGICAL INFOR-
MATION DURING 1915.

[n continuation of the custom which has prevailed foi

several years past, the information which has appeared in the

A Itural News during 1915 relating to insecl and mite

I

— t > of crops and animals is briefly summarized in the

following ni 'i'"

General gical reports, which have been reviewed

and summarized duringthe year, are those from Barbados,
IVi'tn l!ieo. Nigeria and Mauritius.

The pests of peas and beans have been considered in five

numbers of this journal, and the pink boll worm of cotton

has been t] ol three articles.

PESTS IN BARBADOS.

This information consisted of a review of the entomo-

logical portion of the Annual Report on the Barbados Depart
ment of Agriculture for the year ended March 31, 1914. The

points of chief interest are the attacks of termites on sugar
the Id or ripening rants being attacked by what is

supposed to be a species of Eutermes. The fumigation of

;

i -Is. and burning infested tra.-li, stumps and other refuse,

cheeked the attack. Trial was made of an ant destroying

machine, by means of which fumes of sulphur and arsenic

weri forced into the nests. Trials are also mentioned of the

nsi of a lime-sulphur paint for killing scale insects on the

trunks oi trees. Directions for preparing the paint were

given. Under the head of sugarcane insects mention was

i of tlv brown hard hack Phy£alus smithi and its parasite

(\Tiphia parallela), the root borer (Diuprepes abbreviates)

and of the Leeward Island.- root Inner (Exopkthalmus
rsuy< ige 286.

[NSECTS ol POBKO RICO.

These notes on page 282, deal with Circular No. 6,

ol of the Changa', issued by the Porto Rico Board

i !
i ommissioners of Agriculture and Bulletin No. 192 of the

United States Department of Agriculture on the Insects

affecting vegetable crops in Porto Rico

In tin' former of these a satisfactory control of the mole

is described: it consists in the use of a poison bait,

applied in a ring around the plant to he protected oi

red broadcast over the surface of the ground. The

bait i- made of low grade Hour. 100 Iti., I'aris green 1\ to

:'. D . thoroughly mixed together. Several insects affecting

i [ tble crops are mentioned, chief of which are the sweet

o weevil (Cylasformicariur), the Southern beet webworm

(Pachyzanchla bipunclalit which attacks the garden beans

and sword bean, while the mole cricket is also menti d as

a serious pest.
PESTS ol M M KITH S.

(in page 10, the Insect Notes included a brief review

oi thi n ' pests in Mauritius in 1913 and note- on We. t

n insects. In the former of these it is stated that the

sugar-cane grub Phytalvs niiitht was not spreading, that the

ier collected in I'M.", was :;i million against 1"> million

i: I'll', that the increased captures were due to the higher

price paid tor the insects and to
i n ore thorough knowledge

of the habits of the 1 tie.

Tin- lawn cutworm, for several year- a serious pe-t, was

ssfully controlled by a kerosene mixture composed of

by weight of common soap dissolved in 20 parts of

watei with 10 pot- of kerosene thoroughly stirred in: to

24 parts of this is addeil lb' parts Phenyl or 12 parts

Creoline. Applied in a '_' per cent, solution in water this

mixture does not injure grass and may be used at the rate

of 11 gallon- per 80 square feet tor tin- destruction of

subterranean caterpillars and the larvae of the Oryctes
beetle.

< >n the same page, the notes on West Indian Pests, are

taken from the monthly circulars containing Items of

Departmental Interest which are sent in to the Imperial
i ommissioner each month from the several island.-.

NIGER] w PESTS.

The report on agricultural pests in Nigeria, by W. A.
Lamborn was reviewed in two numbers of the Agricultural
News at pages 74 and 90. Thi- report contained interesting
accounts of the insect and mite pests of cotton, cacao and
maize, with brief notes on the pests of certain miscellaneous

plants.

PESTS OP PEAS AND BEANS.

On page 154, an article on pea and bean weevils gives
an account of the weevils species of the genus Bruchus which
attack the stored grain and refers to the leaf eating cater-

pillars and to those which bore into the growing tip- of the

plants. The article which appeared on page 218, referred to

the Bruchus weevils and to a stem borer which had appeared
in St. Vincent, a sjjecies of Cryptorhynchus. This borer
was further dealt with by Mr. S. C. Earland of St. Vincent
in a paper which was published in two parts, at pages 346
and 362. The bean leaf caterpillar in Florida was the

subject of a note on page 26.

The bean weevils. (Bruvhus rkine»si& and other.-) infest

the beans and peas in the field and develop in the stored

grain. The ripened' seeds should be fumigated with carbon

bisulphide when they are stored and naphthalene used freely
with thi' stored grain (page 154). The leaf eating caterpillars

(Anticarsia [Thermesia] yemmitalis) and Laphygma trugi-

perdu, which is better known as a pest of maize, may be

controlled fairly well by the use of arsenate of lead. The
leaf roller (Ewiamus proteus) may also lie controlled by the

same means.

The pests dealt with Under the title Insect PestS of Lima
Beans in St. Vincent, pages 346 and .'!ii.'!, are the Cryptor-

hynchus borer, the bean leaf toller, a leaf blotch miner and
the bean caterpillar.

The stem borer was recorded in 1910 as a serious pest
of Jerusalem pea it the Experiment Station in St. Vincent.

It is now known that the borer attacks thi' Lima bean, cowpea,
rounceval pea, Jerusalem pea, and the haricot or French bean,

among the cultivated beans, anil that the Phaseolus serni-

erectut ami Vigna luteola, two plants growing wild in

St. Vincent, are also attacked.

The life-history of this serious pest lias not 1 ecu entirely
worked out. Control measures include rotation of crops, the

careful destruction of all old bean vines, hand collecting of

the adult, and tic destruction of its wild food plants.

The blotch leaf miner is a small fly probably a species oi

Agromyza. The larva, a .-mall maggot, tunnels under the

upper epidermis. No control measures are suggested. The
leaf caterpillar is stated to be a new one. greenish in colour

and possessing a leaf rolling habit. Arsenate of lead and

starch, I -'in dusted "ii the plants i- r mended as

i ntrol measure.

PINK BOLL WORM.
Three articles dealing with this pest have appeared at

pages 186, 202 and 250. The Erst two oi these were

preliminary notes and the in t latiou they contained was

embodied in the third which gave a t.nilv complete account

of the insect.
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The pink boll « irm I

'.' is a serious

pesl of cotton which is known to occur in India, Ceylon,

Burnish, straits Settlements, Egypt, B :

Vfrica,

German East Africa, Nigeria, Sierra I. ne, and the Hawaiian

Islands. This insect in it- larval form injures the

boll, often causing a loss of 50 percent, of the bolls. The life

ordinarilj :upies about tifi\ four days but the larva

is capable of living for long periods in the old '"'Us or inside

:otton eed e this was as much as

months. Living larvae have been found in cotton eed

shipped from Egypt when examined in the United States

Preventive mea dnst the introduction ol thi
pi

include the prohibition of the importation of all old cotton

seed from countries in which it is known t :cur, the

keeping of imported baled cotton for at least a year at some

point north of the cotton belt before allowing it to betaken

into a cotton growing area, and Fumigation. In this

connexion tin- notes on the fumigation of baled cotton in

nm ment ioned below will be of interest.

PES! - OF MISCELL V.NEOI - CROPS.

coco-nuts. The insecl pests of coco-nuts were referred

to in a review of the insect portion pj Copeland's 1 k on

jits, .in page 12. This is an ii ti resting account of the

pests of this plai it in the Philippines and the islands of the

Far E

cacao. Aii article on the p cac page 58 was

a review of the chapters oi van Hall's book on i acao

relating to the insecl and other animal pests of that crop.
( ).\ page 31 I, cacao thrips are discussed in an abstrai I

of a rep >rt of the Entomologist on a reeenl visit to Gn n ida.

Here il is suggested that thrips instead of being a pesl

should be regarded as always indicating something wrong in

the matter of soil or drainag 'disease. Any considerable

increa f thrips on cacao in Grenada should be taken as

a warning that something is wrong with the trees.

sweet potato. The insect notes on page I'll dealt with

the sweet potato weevil (Cylas icai ius) which was at

that time recorded from the Bahama Islands. It was formerly
known t :cur in many tropical countries and in this part

of the world it was recorded in Jamaica, Cuba and British

Guiana. It may be mentioned that sincethat article appeared
this in.-eet 1 1 ad been recorded in Porto Rico (see Notes on Porto

Insects, page 282). This is a seriouspest and every effort

should be made to prevent its introduction into the Lesser

Antill' s.

papaw. An article of considerable interest in view of

lis that have been made to interest planters and

small holders in the West Indies in the growth of papaws

(Cartel I'apoy-i |
or the produi tii n of papain is that on page

10(1 entitled, A Fruit l'l\ Attacking Papaw Fruits, bj Messrs.

Knab and Vothers. The insect is the
pajjau fruit fly (Toxitry

pan" ' The egg i inserted into nearly ripe fruits,

by tin the larvae occur at first in the central

seed cavity of the fruit and later, when nearly full grown, are

found in the flesh ol the fruit. The. full-grown larva leaves

the fruit, falls to nd and pupates under a bit of rock or

in the soil. This inert is known in Florida, Bahamas, Porto

Rico and the Danish West Indie.-, and in Central and South

America I' is a serious pest and lias increased rapidly. It

das threatened the future development "I the pipaw industrj

in Florida

cassava. A weevil 1 m
iring i n the stems of cassava has

occurred at the Experiment Station, St. Vincent. This appears

to be a species of the genus <

!rj ptoi bynchus which may become

v .i\ troublesome. I nguested that the cuttings for

planting should be free from infection and that all sti ins (rom

fields where the i

- occurred should be burned as -
i

as the crop is b This note appeal
ism \ n i "i;\. i in page 186, a u the c irn

ear worms was given. These are Laphi 'ma <iper< I

ntrol - ; on the

use of powdered lend ar 1 Pai ["hi I

starch in diluting il poisons for usi [ndi

med "M I": ote which will be summarized
below.

i i\i: \ gr iss. An account I 3 inea

ninth on g s and Para

pagi 186.

eoii ..\ 1 dealing with 1 . ive

been published during the year on page 23-1 1

linei uid stained cotton, .and on pa .
.

an Internal Boll D ease of Cotton Seed These show the
'ii "I COtton stninei's to stained cotton,

ol i lie cotton seed. A 01 iti a lotton stainer trap
.hi the cotton worm in the United States appi
and 1 66, respectively.

sugak-i \\k. A noti appeared on page 266 giving
account of a caterpillar, probably Laplnjy

ing sugar-cane in St. Lucia, and one on pagi 3JN with

regard to the effect of attacks of the 1

iatus) on suga: 1
1

1 grown for experimental put
in Barbados.

wi-. Three notes '>u ant.- have appeared during
i;

e, page 33<
1, sounds a warning as to the possibil

he icri ibal anl becoming a pesl of cacao in Gi en 1

la, an

page 378, gives notes on th itrol of ants which take away
in St. Vincent, while the third, page 59, is

1

note on ants in the Botanic < lardens, I
» uninica

1
... 1 -is. Tin- notes 1 n Ii icusts includ 1 if

the outbreak of the South American migratory

(Schistucercu p'iraneiisis) in Vi and the threatened

invasion of Trinidad, page 202, and an ai nut of an oul

of locusts in British Guiana, page 347.

jack Spaniards. On page 298, an illustrated n

I West Indian Wa-ps gave an account of Si ral

specie- ..f wasp- aii. I mentions their value as predato
insect pests, and also refers to a certain disease which attacks

one or more specie-.
1 In page 395, there is a note on

Introducing the Jack Spaniard into St. Luci

SOIL-INHABITING ..l.i lis. This note on page 122 deals

with the grubs of the rool borers I liaprepes and Exophtha
and of the hard Laid; I'liytalus and Lachnostema in the

Lesser Antilles.

[NSECTICIDES. < )u pice 362 an interesting article emit led.

Starch Instead of Lime with Paris ( den,, gives an u

experiments in St. Vincent which indicate thai a low grade
arrowroot starch 'Madingo' is much more satisfacti

a diluteiit of Paris grei n ind irsenate i I lea 1 than lime. The
note m Cyanide oi Potassium in tree that in certain

trials in Barbados the introduction into the

of certain woody plan'- resulted in the death of larg

of bark and wood.

ii Mi..\in.\ Two .brief notes on Fumigation, o

1 54 and the other on page 282, refer to trials of fuiuig

yanide ol plant in iterial in vacuum. Ttiis i

interest in connexion with the attempt.- to fumigal
cotton, ui. I has reference particularly to the danger of the

introduction ol the pink bull worm in iu led cotton.

en m:\nii\i:. On page 170 the Insect Notes deal with

the difficulties of Plant Quarantine.
mi-, ii.i.wi.oi - notes include the following: A Cri

I :eous on Tenuities, page 202, Black blighi and 3

page 394. Fly larvae in horse manure, page 22, and the

Animal pests ol Hevea Rubbei 23.

Notes on tick,- are lo be found on pages 59, II'.". and 212.
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GLEANINGS.

A lettei has been received from Mr. ( '. Forbes Todd of

Trinidad, formerly of St. Kitts, containing the sad news of the
death of Major Mi ntg nery, who was killed during October,
in France. Major Montgommerj was the owner of Molineux
estate in St. Kitts, over which Mr. Todd was manager for
a number of

_\

The Grenada Department oi Agriculture has recently
issued a pamphlet on the lime and its cultivation, of which
the object is to provide local planters with practical

knowledge concerning this crop. In certain districts in

Grenada where it is rather too dry f
i ca< to the cultivation

of limes may be found a useful substitute.

It appears from the Louisiana Planter for October 9,
that the reports that the sugarcane crop in the Southern
States was badly damaged by the Augnst hurricane had been
to a great measure disproved by later advices. Nor has
thr damage to factories been considerable. It is added that
the rain which accompanied the Storm was of great benefit to

the growing canes

from a communication received from the Virgin Islands,
it is learnt that nearly 50ft>. of onion seed has been planted
out in the < lovernment nursery beds to provide seedlings for

the peasants. The prospects before onion cultivation in the

Virgin Islands are very promising. Recently an Onion
Growers' Association was established, similar to the ones in

Antigua and Montserrat.

isting Grape Varieties in the Vinifera [legions of the

States, is the titleof a bulky bulletin (No. 209) issued

Testii

1 ri i ted.

from the Bureau of Plant Industry by the United State.
; in. nt of Agriculture. This shows that the best

res tdts are obtained where the Scion and stock are congenial
and both are suited to the conditions of the environ ut.

The ideal vine is one having a most resistant root which is

congenial to a top thai produces the best fruit abundantly.

In the pn ie of the Agricultural Newt we referred
to the duck as a mosquito In connexion with this,
a note in the Review of Applied Entomology (Series B:

1
"

i A and Vi is of interest. When
kept rather

closely confined, there maj be -I -e attaching ii.

' he Mil ! duck mosquito destroyi rs. Where they
iiiined in yards of which the ground is rather moist,

they often dig hole- sometimes to i depth oi Fr I to 6
I holes Form admirable breeding places for

ntlj hidden bj a partial or complete
, tng of gi

i

?ome inten nanurial nts with cott n

ied in theAnnual Report of the experimental work on
the Sural Agricultural Station, Bombay, for the year 191 3 I I.

The o me is to find out a suitable substitu i

id manure from the available indigenous n

tits -how that farmyard manure which is

gettii d more costly, c in be very well i

such substances as rotted cactus, tankmud, town sweepings
and pudrette. Another experi nl concerns rotation crops
with cotton. For this purpose ground nuts, pigeon peas and
Jowar [Andropogon sorghum, inswer suitably.

Particulars are ;iven in th< M 1/ iga im of the

Incorporated Chamber of Commerce of Liverpool for

September 1915, as to the cacao exported from the Gold
Coast in 1914 and 1915. During the period January to

December 1914, there was exported 52,793 ton

valued at £2,193,678. I Hiring the period January to June
1915, there was shipped 16,632 tons valued at £1,720,666.
It will be observed that the quantity shipped For only six
months during the present y. ,ir was nearly as great as' that

shipped during the whole of 1914, which points to a big
annual figure for 1915.

A review appears in the Journal of the Roi/al Societv of
Arts of a book called The Spirit of the Soil', by < I. 1). Knox,
which is based upon PEsfessor W. B. Bottomley's work on
bacterized peat. It appears From this review that experts-
have now agreed that Professor Bottomley's methods are to
be taken seriously, and it is further added that, although a
popular writer, Mr. Knox has had a sound scientific training,
and in spite of its somewhat poetical title, the volume under
notice may be relied upon as 'an accurate exposition of
a new development in agriculture and horticulture, which
may have an important bearing on the national food

supply.'

The Board or Trade Journal for October 14, 1915,
states that the number of bales of cotton imported
into the United Kingdom during the week ended
October 7 was 38,034 (including 173 bales British
West Indian, and 229 bales British West African), and
the number imported during the forty weeks ended
October 7, was 4,106,012 (including 4,620 bales British
West Indian, 1,369 bales British West African, 17,379 bales
British East African, and 979 bales foreign East Al
The number of bales exported during the week en. led
October 7 was 1.979, and during the forty weeks 528,566.

The development of primary education in lYrnaml
is exceedingly slow. The man of the coloured population
can neither read nor write. Free education is

certainly
provided, and there are about L35 free schools with an
average attendance of about

fifty pupils, but, as neither
clothe not I ks are supplied, those who an too pooi to

them stay away. Secondary education of a high order is

liuableat a very mot
I

,,,. the
more prosperous and enlightened families are often extremely
well informed and remarkably intelligent. The State of
Pernambuco Bpends nearly 500,000 milreis per annum on
primary education. (Diplot > lular Reportt
No. •">, II -J—Annual

Series.)
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THE SOILS OF ANTIGUA.
Dr. II. A. Tempany contributi to the current issue ol

the West Indian Bulletin a paper on the soil jua,

which ia ol partii
nt ol e wide

diversity of soil types encountered within so small an an

The value of a general soil survey, such as this work oi

Dr. Tempany and otl i ute, lies in the fact thu it

indie ;eneral lines the areas over which certain soil

types prevail, thereby affording a rational insight into the

problems in soil management confronting local agriculturists,

issisting them better to understand the position in that

respecl 1" a Idition LI affords a means of forming a judgment
as to the suitabilitj of the soils of different districts to

different crops.

Physically the isl md of An i
i d be divided into

three principal regions (a) tl central plain, (b) the north-

eastern area, comprising the lime stone formation, (c) the

south-western area, which is the most mountainous and the

volcanic part of the island.

The soils of the central plain vary jjery considerably in

Cflara ir the limestone outcrop they may lie markedly

calcareous, but in the more central regions they are stiff and

heavy, and require considerable artificial drainage; they are

hard' during dry weather, and are apt to become water

logged during wel easons. They require liberal manuring

and thorough tillage to maintain their tilth, while

applications of lime are frequently of benefit. Departures

from the prevalent type are ol frequent occurrence owing to

the geological outcrops which an
\
omplgx, consisting of

limestone, beds of a flinty character and volcanic intrusion

In regard to the soils of the southern district (c),
it is shown

that all of thejoa approximate fairly olosely to one physical

type, in which the larger and the smaller particles
are

nearly balanced. Characteristically they are, as a whole, of

a decidedly desirable type, being easy to work, moderately

retentive ol water, and yet draining freely. The soils of the

southern district are all non-calcareous; in general the

majority of the cultivable lands in this area constitute

a succession of valley bottoms of considerable extent,

flanked by hills of moderate height, and in most

cases sloping down very gently to the sea. Oi late

years there has been a decided tendency to exploit

this area for the cultivation of cotton, limes and coconuts.,

with, on the whole, marked!) successful results. The

conditions are general!) well adapted to coco-nut cultivation

especially,
and there is undoubtly room for considerable

.development in these and Other directions.

In connexion with the survey of the soils of the limestone

area(b>. : vn that in physical constitution they approxi-

mate vei\ closi ' to a single soil type throughput, in which

the particles oi a fine silt and day order of magnitude hold

the preponderance b) a large amount, and, on the average-,

astitute 659 percent, of the soil. In relation tocalcareous

soils it is pointed out that their character will in actual

practice be subject to profound modification in relation to the

content of calcium carbonate. Soils which i ihar

analysis show similar characteristics will differ markedlj

their behaviour if a large proportion od calcium carbonate is

present. This effect is due t.. the well known phenomenon of

flocculation. It is pointed out that in regard to the chemical

characteristics ol the ...ils of this area, apart from the content

of calcium carbonate, no general classification i- possible.

These soils 9how a wide range in respect of organic matter

and nitrogen content, and in this connexion it is laid down as

a tentative generalization, that a content of !•? to 2-0 per

cent, of organic carbon and O'l percent, nil

i rough indication ol i itisfactory degree ol fertility.

In conclusion il ma) ie bated thai I >r T mpanj iper,

which has been but briefly dealt with here, ]

on. .mi' of -t.iti itical no
i mation in the form i which

will nodonbi be consulted with interest by all tho i cerned

with soils, especially by those living on the e tati in the

districts referred to. On account of its general it

reproduce belou a table showing the i

i ion of the principal -oil I . pes encountered ii Vhl

TABLE SHOWING im MEAN PHYSICAL COMPOSITION OJ PHI

PRINCIPAL SOIL TYPES ENCOUNTERED IN Wll'.i \.~
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PLANT DISEASES.

REVIEW OF INFORMATION CONCERN-
ING PLANT DISEASES AND RELATED

SUBJECTS.
In accordance with pasl custom there is given below

a classified resume oi the articles and reviews which have

appeared in this Journal under the headings Fungus Notes

and Plant Diseases during the year L915.

i 111: I S TREES.

The outbreak of a citrus disease of unexampled severity
in Florida and some other sections of the United States has

been the subject oi several notes as information has from

time to time come through It is believed to have been

introduced on stocks imported from Japan. It affects

principally the leaves and twigs, and has received the name
of Citrus Canker. It is specially severe on grapefruit, but

attack-, other citrus species and varieties to some extent.

Exactly how serious it promises, to be in its effects on

oranges and limes does not appear in the information .so tar

received. The first announcement as to the causative

organism came from the Florida Experiment Station and was
to the effect that the disease is due to a fungus of the genus

Phyllosticta. Later work in the laboratory of the Bureau
of Plant Industry produced convincing evidence that a

bacterium, Pseudomonas citri, is the actual parasite. Special

precautions against the introduction of this disease have
been taken by the governments of the various West Indian

Islands in which citrus industries exist, and the importance
of the case calls for tlie willing co-operation of the general

public with the officers charged with the duties of inspection
if imported plants.

The notes referring to this subject appeared on pages 1 4,

16, 62, ami 206.

Two reports dealing with the investigation of citrus

diseases have been reviewed, one from Florida (p. 94), and the

other from the Isle of Pines (p. 318). The former includes

notes on the effect of Bordeaux mixture on die-back (of the

type supposed to be due to physiological causes), on the

artificial production of gummosis by means of various

chemicals, and on the successful use of fungicides in

preventing melanose.

The principal matters of interest in the Isle of Pines

report concern wither-tip and die back troubles. The former
i- attributed to a fungus which does not appear to be present
in the Lesser Antilles, and is said to cause serious damage to

the 'native lime'. The die-back is believed to be due to

a species of Diplodia which is regarded as the most serious

citrus enemy in the island. Besides die-back- of large
branches, it causes tin- only destructive rot of the mature
fruit. This tends to confirm observations made by the

present writer in Montserrat, a note as to which is given on
the same page as the review. On page 334 the important

question of the effects oi exposure on lime trees is discussed,
views on tlie subject being contributed by the principal

Lgricultural officers oi Dominica and St. Lucia. Instructed

pinion is unanimous that efficient shelter is of tin greatest

importance in lime cultivation. Pamphlet No. 79 of the

Imperial Department of Agriculture, dealing \\ith the

disease.-, of linn- trees in forest districts in the West Indies

(black io.,t disease, red rool disease, and pink disease) is re-

viewed on page 302.

The internal disease of cotton bolls is discussed in two
articles on pages 222. and 238. This is an affection which

has received most attention in Montserrat, bill which occurs

in Antigua, St. Vincent, ilc \ irgin Islands, and probably in

the other cottoi islands with the exception of

Barbados. Bolls with, an unblemished exterior are found

while still unripe to contain rotted lint and swollen

germinating seeds. A specific fungus is usually present, but

its place in some instances is taken by a rod-shaped
bacterium. Investigations in Montserrat, though not yet

fully reported on, leave little room for doubt that the first

cause of the injury is the puncturing of the wall of the boll

by cotton stainer bugs. The method of infection which

leads to the subsequent rot is not known.

MISCELLANE01 s CROPS.

An outline is given' on page 30 of the information on
diseases contained in two recent monographs on tropical
cultivated plants: Professor Copeland's book on the coco-nut

and I lr. van Hall's on cacao.

On page t<> appears a summary of a Michigan bulletin

on two diseases of beans ^Phaseolus spp.)i anthracnose and
bacterial blight. A disease of the latter type is common in

the West Indies. No fully effective means of control is

known.
The increased attention now being given to Indian corn in

certain West Indian Islands prompted an article on the rust

and smut diseases affecting the maize plant (p. 78). The
occurrence of Brown JPnst due to Puccinia maydu, Per., in

Montserrat is dealt with; it is not known to have been

previously recorded from these islands. The corn smut due
to Ustilago Zeae, Ung., is widely distributed in the

West Indies, but appears never to assume epidemic form.

Puccinia purpurea Cke .,
is very common on sorghum, but

does not appear to have been recorded locally as occurring on

maize.

A preliminary note on a disease of the papaw tree,

which does not seem to have been previously described,

appears on page 174. It has been found occasionally in

Barbados, and specimens have been received from Montserrat.

It occurs on leaves and fruits, but is most serious in its

effects on the stem, where it produces a localised rot which
results in the death of the tree. It is apparently due to

a species of Colletotrichuni.

On the same page as the above is a note on cassava

diseases in the West Indies, and a brief review of articles

which deal with two root diseases of llevea in Malaya.
A very serious bacterial disease of mangoes which has

arisen and assumed epidemic form in South Africa is the

subject of a note on page 302. It attacks the fruit and has

proved capable of destroying the whole crop of an orchard.

No remedial measures as yet tried have proved effective in

controlling the disease.

A review of a report on a visit to .lava i page 287)contains
a reference to an exceedingly interesting piece of evidence

regarding specific resistance to plant disease. Arabian coffee

has been replaced in -lava and elsewhere by the l.iberian

species, owing to the immunity of the latter to the notorious

coffee rust. Bui althoughHhis quality was quite definite for

some years, and is still retained against the rust as it exists

in other countries, the fungus in Java appears to have adapted
itseli t" the newer host, and n >\\ affects it with

approximately
equal virulence. No other interpretation of the facts seems

to be possible. It is a now familiar fact that in tin 1 case ..|

certain rusts the fungus which attacks a species A of the host.

gen
•'

i innot be directly transferred to another species C,
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may be indirectly transferred to
i ojournon an inter-

mediate species B. Possibly the Java occurrence may be

explic ible on similar lines.

I i SGICIDES \ XD -I'l; \\ [NG

An interesting instano of I il lime in increasing

resistance to disease in certain pla given on page 270.

On the same page is recorded the spraying of diseased

palm trees in [ndia, of i he great height of

the tn torrential rains. I'se was made of Bordeaux

mixture containing resin soap, applied by means of light

compressed air spr lyers.

A further report on experiments in the use of Bordeaux

mixture against leaf rust of ground nuts in Montserrat appears
m page 350. G 1 results were again obtained.

The use of Burgundy mixture in substitution for

Bordeaux mixture, especially where good quisklime is difficult

to obtain, is advocated on page 398, where also instructions

are given for its preparation.

FGNGOl v CONTROL 01 in-i '
I PESTS.

information on this subject his been given in several

notes and reviews. An article on the subject of the efficiency

of fungUS parasites of se.de insects in the Lesser Antilles

appear- on pages 110 and 126. It is pointed out that their

distribution and efficiency depends on the degree of humidity,
and that attempts at artificial dissimination can only be

successful if this is taken hilly into account. There is some

scope for artificial methods in affording the fungi a good start

at the beginning of the we< season, and in the provision
of sin Her toconserve the humidity of the air. The conclusions

reached in the West Indies are borne,out by experience in

Florida and California, concerning which notes appear on

pages 94 and 286.

A list of the numerous entomogenpus fungi of Porto Rico

and notes as to their hosts are given on page 280 in a review

of a useful bulletin from that island. The discovery of the

perithecial fructifications of Aschersonia in Grenada and

Trinidad by Dr. Thaxter is noted on page 14.

An account of an investigation of a bacterial disease of

Lachnosterna grubs is reviewed on page 142. The results

were not conclusive as to the existence of a fatal disease of

this nature.

W. X.

offerings amounted only t,, [mi bags of wormy washed!

rough Cochin, all of which were brought in at 26*.

per ewt. Mace was represented at the first auction on tic

i:;th, by of W est Indian, I t of which

WEST INDIAN PRODUCTS.

DRUGS AND SPICES IN THE LONDON
MARKET.

Mi. .1. It. Jackson, A.L.S., lias forwarded the follow-

ing report on the London drug and spice markets

for the month of < tetober:

Throughout the month of ( letober there has been a fair

amount of business transacted at the drug and spice auctions,

with very slight fluctuations in supply ami demand, With
i to values of individual products, citric acid, kola,

mace, sarsaparilla. and lime juice have all had a tendency
to decline, while Cassia fistula Ins advanced.

GINGER, MACE AND NUTMEGS.

For ginger there has been very small supplies with

a very limited demand. At auction on the L'Tth, the

Sold, good bold pale fetching Is. I Or/, to 2». per 111., pale
broken 1. 8d., and common broken ~<I. to s\,i. On the 20th,
'.•.". packages of West Indian wet it half sold

at the following i ites: Is. !),/. to Is. ] li,/. for fair palish,
Is. 6<f. to Is. 7,/. for fair to good reddish, Is. l</. for red, and
Is. 1',/. lor interior red, while broken fetched C 1

,,/. to s,/. pet
lb. On the L'Tth, 194 packages of West Indian were brOUghl
forward and sold, Is. "</. to 7s. 10c/. being paid for fair t,

good pale: ordinary to fair mixed fetched Is. :;,/. to |>. 6c?.,

and common Is. !(/. to Is. 2rf.

Nutmegs were well represented at auction on tie- 20th,
when as man} as 240 packages of West Indian were offered and

sold, bo's fetching Is. L',/.. 67's 11!'/.. and 90's to 99 -
1

5},/. Again on the 27th, a largi n ignment was brought
forward, numbering 634 packages of West Indian, all of

which sold at steady rates, 65's to 80's being 1</. dearer.

s vi:s.\l>ARILLA.

The month opened with very large supplies of this

drug. At auction on the 7th, tl fferings were as follows:

Grey Jamaica 52 bales, native Jamaica 19, Honduras 19.

Of these, 46 bales of the grey Jamaica were disposed of at the

following rates: ordinary part coarse to good fibrous Is. 7,/. to

Is. 9cl, and Is. 4c/. for coarse and dark. Of the native Jamaica

only 1 bale was sold, fetching lie/, per lb. for red, press packed
none of the Honduras was disposed of, being bought in at

from Is. 6d. to Is. lOd Quite at the end of the month it

was reported that sales had been effected privately of good
fibrous grey Jamaica at Is. \0d., and Lima-Jamaica at Is. ',,1.

to Is. 8d. per lb.

CITRIC ACID, CANELLA ILBA, CASHEW NUTS, CASSIA FISTULA,

KOLA, LIME oil.. LIME JUICE, TAMARINDS, AND
ARROWROOT.

( 'it lie acid was in very little demand at the beginning
of the month, the quotation being from 3s. to 3s. Id. per Dt).,

a position which it retained with a slightly increased demand
towards the end. At the first drug auction on the 7th,

3 packages of Canella alba bark were offered but found no

buyers. Sixty-one packages of cashew nuts were also

offered with a similar result On the other hand, 12

bags of bold, but partly wormy Cassia Fistula pods from

Dominica, realized 41s. per cwt. There was a very large

supply of Kola nuts brought forward at the audi d

October 7, 151 packages being offered, only 3 of which
sold at Cj'i/. per lb. for part mouldy Ceylon, and 7<f.

for West Indian halves. At the concluding auction on
the -Jsth. !(/. per lb. was paid for •'! packages of green
West Indian halves. I.ime oil was represented at the first

auction by 1 case of West Indian distilled, which was
sold at 7s. 6(3?. per tt). At the close of the month, 8s.

was asked for prompt delivery of the same quality oil.

With regard to lime juice, it was stated towards tie-

end of the month, that in consequence of recent arrivals

West Indian could be quoted at from 3s. 2d. upward.
At the first auction on the 7th of the month. West Indian

tamarinds were in good supply, as niauv as 72 packages being
otf, red. bin no sales were effected. St. Vincent arrowr

was In large supply at auction on the 1 1th, as many as 300
barrels being brought forward, and sold at -]l,d. per lb.
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MARKET REPORTS.

London.—The West India Committee Circulas,

November 16, 1915.

Abbowboot- -[ d. to I

Balata—Sheet 2s. i;./.; block Ls. LO|rf. bo I lid.

Bei>\\ *\ -No quotations.
Cacao—Trinidad, 84/6 to 86/- per cwt.; Grenada, 87/6i

Jamaica, 85 6 to 93 .

Coffee—Jamaica, 51/- to 52/- pfer cwt.

Copra— £2'.i to £•_"." LOs. per top.

Cotton Fully Fine no quotations; Floridas, no quota-

tions; West Indian Sea Island, 14rf. to 2Sd,

Fbi'it—No quotations.
Fustic- £6 to £7.

Ginger—Jamaica, 58/- to 80/-.

Isinglass - -No quotations.
Hone? 29 to 39 per cwt.

Lime Juice—Raw, 2/6; concentrated, £'25; Otto of limes

(hand-pressed), no quotations)
Logwood— £8 to i'

1

.*.

Mace—GJ. to 2/4d.
Nutmegs—-tjd. to ;sd.

Pimento—2id.
Rui-.i-.ek—Para, fine hard, 2,.s]; tine soft, 2/6$; Castilloa,

2/4.

Rum—Jamaica, 44 tb 5/3

New York.—Messra Gillespie Beos. & Co., November

17, 1915.

Cacao—Caracas, 20«c. to 21c; Grenada, 19Jc. to 20c.
;

Trinidad, 20i«. to 204c: Jamaica, 18c. to 18|c.

Coco-NUTs—Jamaica ami Trinidad selects, $40*00 to

$42-00; culls, $25-00 to $2600.
Coffee—Jamaica, 8ic to 12c. per ft.

Ginger— 14Jc. to 17c. per ft.

Goat Skins—Jamaica, 45c.; Antigua and Barbados, 43c. to

45c; St. Thomas and St. Kitts, 42c. to 44c per ft.

Grape Fruit—Jamaica, §-'75 to §4 nil.

LlMES—$4*50.
Maoe—36c. to tic. per ft.

Nutmegs—12c to 12ic.

Oranges—Jamaica, $2*00 to 93'03.

Pimento— :;;c. to 4c per ft.

Sugar Centrifugals, 96°, 5 "02c. i Muscovados, 89% 4"40c;
Molasses, 8#, I -*».•., all duty laid.

Trinidad.—Messrs. Gordon, Grant <fe Co., November -ft

1915.

Cacao—Venezuelan, $17*60 to $lfe*00; Trinidad, $17*50
to $19*00.

Coco-nut Oa—87c. per Imperial gallon.

COFFEE—Venezuelan. 14c per ft.

Coi'K\ -.".gii to pei 100 Hi.

Dhai $6 26.

Onions $4*00 to 94 50 per 100 n>.

Peas, Split- $9 00 pei bag.

Potatoes English 82m to 82"_'5 per I'm ft.

Rice—Yellow, $6*10 to $6*26; White, $6 to $6*26

per bag.
Si'OAR—American crushed, no quotations.

Barbados.—M issrs. J lmes A. Li s< a & Co., Ltd., October

30, 1915; T. S. Gakraway & Co., November %,

1915.

Abrowrooi $4 '50 in $4*60 per ion ft.

Gacao sir. on m $1600 per 100 ft.

Coco nuts $2 husked nuts.

11 a $1 70 ! $] on
per 100 ft.

Manures Nitrate oi soda, no quotations; Cacao manure,
no quotations; Sulphate of ammonia. ss5 mi in s'.(5-U0

per ton.

Molasses No quotations.
1 inions $700 to sin no

pi
c 190 ft.

Pi:\>, Sii.n - $10*00 to $t2*50 per 210 ft.; Canada, $5*40

per 120 ft.

Potato* Nova Scotia, $4*87 to $5*00 per L60 ft.

Rice- Ballara, $6*00 to $6*10 per 190 ft.; Patna, no quota-
tions; Rangoon, no quotations.

Sugar— Muscovado centrifugals, $3*60 to S4-25.

British Guiana.—Messrs. Wieting £ Richter, Xovem-

ber 13, 1915; Messrs. Sandbach, Parker £ Co.,

November 26, 1915.

ARTICLES.
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1 NDEX

Abais palm (Elaeit ffuineentis), •_' 7 7 .

Acacia tortuosa, 83

Acetic acid made from coco nut shells,

365
Acid soils, 217.

Ad/uki l>ean (Phaseolus angulans), 158.

African agriculture, 35 1 .

Agave contala (Java hemp), 77.

-
rigida, var. dongata (Sisal hemp—

Mexican, etc.), 77, 109.— sisalana (Sisal hemp— Bahamas,
Florida). 75, 77, 109.

Agricultural affairs in British Guiana,
211. — - N't-vis and Anguilla,
39.— — St. Kim, 206.— and Commercial Society, Grenada,

meeting of, 278.— bank legislation, 169.— banks for Trinidad, 329.
— Credit and Lean Hank, St Vincent,

110.
- in Portuguese colonies, 131.

- Ordinance, St. Lucia, 361.
— societies, 56.— education in Grenada, 92.

— St. Lucia, 204.— — secondary schools, 189.—
engineering in the tropics, 216.

— examination-. 13, 221.— industries in Demerara, 328.
'

Agricultural News', articles initialled in.

88.— —
,
index to, |H4.

Agricultural operations, electric power

for, 1 t I .

-—
progress in Fiji. 335.— — Grenada, 381.— — — Montserrat, 397.— — — Porto Rico, 333.

—
pupils, training of in Dominica, 1-1.

— teaching in American schools, 409.

Agriculture, advance of in United States,
'

234.

—
, employment of explosives in, 52.

— in .Jamaica, 319.

the Federated Malay States, 331.

— — Zanzibar, "'6.

Ajowan seeds for thymol, 313.

_ — — - in tin- West

Indies, 392.

Alcohol as fuel in Cuba, 237.

—
,
denaturant for. 237.

Aleurites cordata, 41.

Fordii, 11.

Aleurites montana, 1 1.

— triloba (Candlenut tree), 41.

Aleurodes citri (Citrus white rl »
),

94.

Algaroba bean (Prosopis julijlora). 190.

American schools, agricultural teaching

in, 409.
— source of potash, 76.

Ammonia and nitrates, production of in

Hawaiian soils. 199.

Ananas macrodontes, 265.

Andropogon halepensis (Johnson grass),

204.
—

pertusus, 381.
-—

(Barbados sour grass), 291.
—

sorghum, var. cernuus, 412.

Anguilla, agricultural affairs in, 39.

Animal carriers of anthrax, 203.
— foodstuffs. International Congress

papers on, 67.

Anjola pea ( Voandzeia subterranea), 105.

Ankylostomiasis in Grenada, 267.

Annatto on the London Market, 271,

303, 33."., 367.

Anona cherimolia (Cherimoya), 36.

— muricata (Sour sop), 36.

—
palustris, glabra, (Mamon, Monkey

apple), 36.

—
reticulata, (Custard apple), 36.

— squamosa, (Sugar app'e), 36.

Anthrax, animal carriers of, 203.
— in Demerara, 108.
—

, interesting cases of, 395.

Antigua Agricultural and Commercial

Society, Report for 1914, 152.—
, by-law for sale of milk in, 153.— corn granary, 169.—
,
cotton cultivation in, 11.

—
, cultivation of Essex rape in, 11.

—
, experiments with root crops in,

11.

—
, Eucalypts in, 1 1.

—
, export tax on sugar in, 344.

—
, exports in 1914, 185.

- Government granary, 53.

— Grammar School, report on science

teaching at, 189.
—

, ground waters of. 1 I"..

—
, improving local varieties of corn in,

197.
—

,
items of local interest, 15, 68, 107,

139, 183, 223, 245, 279. 311, 327,

366, 383.
—

, kiln drying of com at, 53, 75.

—
. maize show in, 229.

Onion Growers Association, report
for 1911 15, 11. 321.

—
,
skin disease of cattle in, 123.

—
,
soils of, 1 1 3

Antigua sugar factory (Gunthorpes), tea

years' work of, 388.—
, tick eradication in, 219.—
, vegetable growing in, •"•(.—
, yearly rainfall in, 153.

Anti-stranglcs serum, 25.

Apis dorsata, 220.

indica. 3t', I.

Arbor Day observation in Barbados, 28 t

Arrowroot on the London market. 31, 63,

207, 335, 367, 415.—
, St. Vincent, 85.

Arsenite of soda as a spray for weeds,.
124.

Aithrostylidium mullispicatum, 198.— sarmentosum (climbing bamboo), 19»,

Asparagus bean
( Vigna [Dolichos] sesqut-

ped/ilis), 158.

Atmospheric nitrogen, fixation of on a.

commercial scale, 254.

Attacus hesperus, 326.

Axonopus compressus, 291.

Azores, flora of, 91.

Azotobacter chroococcum, 370.

B.

Bacon, curing, 119, 382.
-

factory for the West Indies, sug-
gested, 118.

- in Rhodesia, 1 18.

Bags of cacao, net weight in different

countries, 84.

Bahamas, agricultural education in, 191.—
, citrus fruit in, 191.—
, cotton Sea Island, in, 191.—
, exports in 1913-14. 60.—
,
Indian corn cultivation in, 191.—

•,
onion cultivation in, 191.—

, peanuts, Spanish, cultivation in, 191,—
, peppers in, 191.—
, pig-raising in, 191.

—
, pine-apples in, 191.—
, potatoes, Irish, in, 191.—
, , sweet, in, 191.—
, produce exchange, 191.—
,
sisal hemp exports from, 191.

, stock-raising in, 191 .—
. tomato industry in, 191.—
, vegetable growing in, 191.

Balata industry in British Guiana, 21.
- market in 1914, 87.

Baled cotton, fumigation of. 282,

Balls, W. Lawrence. 31 I. 390.

Balsam (Copaifera officinalis), 182.

Bambarra ground nut. cultivation f in
Northern Nigeria, 215.

Bamboo, cellulose from, 127.
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—
, flowering of, 76.

Bambusa arundinacea, 127.

—
[Cephalostachyum] pergHcile, 127.

— [Melocanna |
bambusoides, 127.

— polymorphs, 7ii. 1 'JT.

— Tul'.la, 127.

Banana cultivation in.Ceylon, 84.

—
, ripening, changes in the, 103.

Bananas, experimental drying of, notes

on, 68.

—
. manurial experiments within Queens
land. 237.

Barbados agricultural and industrial

exhibition, '
s

.

•— blackbird (Quiscalus fortirostrii),

257.
—

, cassava experiments in, 263.

.— cherry (Malpighia glabra), 83.

.— — introduced into

-
ychelles in 191 I, 348.

—
. cotton experiments in, 263.

_. in, 150.

.— infusorial earth, 383s

—
, melons, experimental exportation

from, 263.

Barbados Pride' (Caesaipiitia pulcher-

rima), 165.

Barbados -run- grass (Andropogon per-

tusus), 291.

—
, sugar-cane experiments in, 27.

_, — — 1913-14; 263.

_ - in India, 89.

i—
. sugar manufacture in, 281.

il industry, West Indian, 72.

_" _, West Indian, 310.

Bean, a new, 115.

.— industry, efforts to establish in

St. Lucia, 339.

J Jeans, composition of, 105.

—
, interesting, in America. 158.

.—
, poisonous, 280.

—
,
value per food unit, 230.

Beche-de-nier industry in the Bahamas,
revival of, 155.

Beef kept frozen for eighteen years, 348.

Beggar weed (Desmodium sp.), 11.

Bertholletia excelsa (Brazil nut tree),

277.

Bryophyllum calycinum |
\\ onder of-the-

World, or Love bush), 355.

Black bligbt and snails, 395.

witch or tick bird (Crotophaga ani),

St. Lucia, 348.

Bl I,
• (feci of the tropics on, 56.

Blue Mountain coffee, 308.

— serge, restriction in production of,

201.

Blumea balsamifera, 172.

Bois Bambarra (Diospyros Ebenasta), 317.

— chandelle (Ihdin iia ani/ustifolia), .as

supports for vanilla, 34:3.

— Ravine {Calliandra tergemina), 294.

Bonavist bean (Dolichoe lablab), 121.

Bone oil dip, 189.

Bones, growing, influence of food poorin
lime on, 13.

Look- ie\ iewed :

—
Cocoa, van Hall, 21 1.

Flora of Jamaica, Fawcett and Rendle,
LIST.

I Plantes Tropicales Alimentaires

[ndustrielles de la Famille des

Legumineuses, de Sornay, I 65.

Practical White Sugar Manufacture,
Prinsen '

leerligs, 226.

Proceedings of the Third International

Congress of Tropical Agriculture. 95.

Kubber Machinery, Pearson, 375.

The Coco-nut,JCopeland, 5.

The Development and Properties of

Raw Cotton, Balls, 390.

Timbers of British Guiana, Stone and

Freeman. 95.

Transpiration and the Ascent of Sap
in Plants, I lixon, 95.

Tropical Leaders for Schools :

(1) The Star of India Readers ,

(2) Tile Rambler Tr.-n el L.n.ks I Blaokie,

(3) Bambles among our I 24:?.

[ndustriesj

Borrichia arboreseens (Sea-side ox-eye),
355.

Bos indicus, 98

Boston brown bread. 101.

Botanic Gardens, Dominica, Official

( luide to, I").'!. i—
,. history and functions of, 281.

Botanical notes, 198.
—

research, Jamaica as a centre of,

233.— sources of rubber, 359.

Boxwood, increased demand in Great
Britain for, 204.

Brazil nut tree (Bertholletia'erceha), 277.

Bread and ( theese (Pitfieeolobium Ungiiis-

cati), 83.

Breadfruit trees, dropping of youug fruit,

prevention of, 28.

British agriculture and the war, 56.— cane sugar, 258.
- Cotton Growing Association, 7u, 134,

150, 294, 342, 358.— — — — Annual

Report for 1914, 262.

British Bast Vfrica, maize cultivation in,

55.

—
, pig industry in. 55.—
, -isal cultivation in,

55.

5.

epi

— —
, hemp industry in

—
,
trade of, 55.

—
, treatment for

zootic lymphangitis in, 55.

British < .'uiana. agricultural affairs in. 21 1.

—
,
balata industry in, 21,—

,
lime cultivation in. 344.

—
, Onderneeming School, 277.— —
scholarship, changes in, 349,

—
, sugar possibilities in, 292.— Press and West Indian agriculture,

137.— West Indies and Panama Canal, 10.

British West Indies, manjack deposits in.

331.

Budding of limes, •"•"'7.

Bullock creeping grip traitor. 249.

Burr grass (Cenchrus echinatus), 291.

Bursera gummifera (Bed gum), 26.

Butter, cotton seed oil in, 1 66.

. effec! of cane top fodder on consist-

of, 263.

By-law for sale of milk in Antigua. 153

C.

Cacao budding in estate practice, 52.

, commercial notes on, 271.
—

,

•

cundeamor', 23.

—
exports from the Gold Coast in 1914

and 1 'J 1 5, 1 1 2.

—
,
fermentation of, 1<>4.

- in the Southern Provinces, Nigeria,
299.—
industry in the Gold Coast, 23.

—
,
Is fermentation necessary ! 296.— manurial experiments in Dominica,

317.

. Trinidad, '.!!•.

—
, manuring of, 263.

~, net weight of bags in different coun-

tries, si.

— Planters' Association, Trinidad,

corporation of, 130.
—

prohibition : effect on prices. 52.— trees, individuality in, 129.

(

'aesalpinia iaria, 7 1.

—
pulchersima ('Barbados l'ride),

Cajanns indicus (pigeon pea), 105.

Calcium compounds, influence on forest

vegetation, 268.

Calliandra tergemina (Lois ravine), 294,

Camphor oil in the Federated Malay
States, peculiarity of, •'>!••">.

Canada, Montserrat pine-apples in, 36.—
, sugar duties in, •'!.

, West Indian permanent exhibitions

in, II.

Canada-West Indies preferential trade

agreement, 171.

Canadian Customs laws, 25.—
sugar refinery, 220,

Canavalia ensiformis (horse Lean). 105,
181.

(Jack Lean). 136, 158.

(sword Lean). 158, I'M'.

( landle nut oil, 1 1.

tree { Alt unit's triloba), 1 1 .

( lane sugar, Bi iti-h, 258.

j

— —
industry, progress in, 281.—

top fodder, effect on consistency ol

butter. 263
—

tra.sh, the burning of, 35.

Canella alba on the London market, II").

i lannabis sativa ( Hungarian hemp), 7 7.—
i Italian hemp), 77.

—
(I!uss_ian hemp), 77.

Canning tomatoes, directions for, 244.
»

lapsicum annuum, .'i7.'L

in-

1 65.
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arbon dioxide and the germination of

seeds, 121.

gas in incubation, 276.

i Papaya (papaw), 9, 106, 21l',

111.

Carrion crow (Gatkaristu atrata ,
a

carrier of anthrax, 203.

i in urn copticum, 7", "'1 ''<, 392.

i uin (Souari nut tree), 277.

Cashew nut (Anacardium occidentale) as

supports for vanilla, .'> 13,— nuts on the London market, 31, (>'{,

239, 335, 367, 415;

a, cost "I cultivation ii. \\ -t

Indies, 167.

—
, developing strains from seedlings, 140.

-—
, experiments with varieties in Barba

dos, 263.—
flour, suggested use in West Indies,

L88— industry "in Trinidad, 108.

— (Manihot utilissima), H.
—

poisoning, how to prevent, 37.

—
,
the poison in, 1 1.

—
,
varieties of, 135.

a Kistula "ii the London market,

175, "JUT, 271, 335, 115.

Castor bean (Sicinus communis), ''•'''.

— oil plant, use in laboratories, el

seed, cultivation in the West

Indies, L55.

— —
seeds, poisonous nature of, 276.

Casuarina equisetifolia, 291.

—
, potash ci intent of, 348.

—
sp., 284.

Catharista atrata (carrion crow), a carrier

Of anthrax, 2 1 ' 3

Cathartes auro (turkey buzzard), a

carrier of anthrax, 203.

Cattle, a triple purpose breed of, 77.

—
feeding. 7.

—
food, use of fish as, 11.

kin disease in Antigua, 123.

—
testing for the tropics, 137.

— tick, effect of on milk production,
236.

Cant" cotton in Jamaica, 294.

Cavia porcellus (Guinea pig), 1 7 "J .

—— rufescens (Brazilian cavy), 172.

Cavj [Cavia rufescens), 17".'.

Cayman Islands, trade of, 172.

, [Cedreia odorata), 182..

Cellulose from the bamboo, 127.

Cenchrus echinatus (burr grass), 291.

Ceylon, banana cultivation in. 84.

—
,
coco-nut cultivation and manurial

experiments in, 365.

,
coco nut trade, 200.

—
, coffee varieties in, 365.

—
,
rier cultivation in, 365

— rubber industry, increased stability of,

365.
—

,
tl rative credit vement in,

345.

,
1 amaepelia passerina (Ground dove),

258

Chemical auditing versus chemical control,
89.

Cherimoya (Anona cherimolia), 36.

Chickens, cotton-seed meal and beet'

scrap as Food for, 6.

Chicle gum in Venezuela, 204.

( 'hili- pepper, improving by selection, -!7.'i.

Chironectes mannoratus, 61.

Chlorophora tinctoria (fustic), 1 ~> ( » .

(
Ihlorophyll, role of, 295.

Chorchorus spp. (Indian jute), 77.

Chrysanthemum [Pyrethrum] cineraliae

folium, 359.

Cigars, production of in Ceylon, 139.

Cinchona Ledgeriana, 2-16.

—
officinalis, 2 16.

Citric aeid on the London market, 31,

63, 95, 1 13, 175, 207, 239, 271, 303,

335, 367, 115.

Citrus canker, 16, 62.—
,

United States quarantine

against, 56.— cultivation in .South Africa, -'47.

- culture in NYu South Wales, 180,— fruits in the Philippines, 180.—
, oxidases in arid tissue of,

124.
— —

, wild, of Madagascar, 196.—
fusca, 19(5.

—
, Italian, prices in 1911, KJ(i.

— manurial experiments in I'orto llico,

261.
—

trees, fumigated, to prevent re infec-

tion of, 92.

—
tripoliata, or Satsuma, 4li, 62, Go.

Vangasay, 196.

Clerodendron aculeatum (Wild coffee or

Coffee bush'), 83.

( 'limbing bamboo (Arthrostylidium sarm-

entosum), 198.

( llitoria sp., 363.

Clove industry of Zanzibar, .'!s2.

Coccoloba uvifera (Sea-side, grape), 355.

Coco-de mer [Lodoicea scchellarum), 312.

Coco (Colocasia antiquorum), 273.

Coco nut and palm kernel cakes, 132.
- cake, food value of, 1 ''•''<.

— —
,
value per food unit, 230.

— cultivation in St. Lucia, 277.

the strait.- Settlements,
379.

— Tortola, 17::.

—
estate, measuring development of

trees, 260.
—

estates, rearing poultry on, 150.
— meal and gluten Feed, 5.

oil for rille lubrication, 220.
— palm, double, in the West Indies, 312.
—

shells, acetic acid made from,
365.— trad.- ot (

leylon, 200.
- water as a rubber coagulant, 139.

Cocoiiut>. cultivation and manurial

experiments in i
leylon, 365.

— in the Windward and Leeward

Island., 196.

iits, manurial experiment ,

398—
, production and selection in th<J

Seychelles, •'! I-'!.

selection for planting, 1 19.

Cod liver oil, a useful remedj for ticks,

332.
( loffea arabica, 365,

canephora, 365.—
liberica, 365

tobusta, 2 16, 365.
<
toffee, Blue Mountain, 3l 18— cultivation in East Africa, 349.

-,. of, 132.
—

industry, Javanese, 287.—
pulp as manure, 265,—

,. (robusta) in Ceylon, 84.
—

. varieties in Ceylon, 365.
< lohune nut palm (Attalea Co/tune) intro-

duced into Seychelles in 191 I, 348.

Colchicum autumnale, 268.

Cold storage for tropical fruits, 21.

College of Agriculture, Tohoku, lo7.

Colocasia mtiquorum (coco), 273.

Colour and poison in the Lima bean, !7'i,

( loloured cotton, 361.

Colts, breaking and training of, 31G.

Commercial rubber, shape of, 7.'!.

C< ion domestic fly, a carrier of

leprosy,
''>*'< I.

C petition in the orange trade, 376;
i loncentrated linn- juice, cost ol manu-

facturing, 291.

Conferenceof British and Colonial Ento-

mologists, proposed, 8,

• lonsexvation of soil moisture ,2b7.

Co-operative credit movement in Ceylon,
345. —

societies, constitution and
control of, MSI I.— iii England, need for,

377.
— insurance in West Indian agriculture,

324.

Copaifera officinalis (Balsam), 182.

( lordia gerascanthus (Cypre), I j$2.

Corn, American versus local West
Indian, 303.—
grail'-. Federal, 21M.

—
granary, Antigua, L69.

—
, imports into Trinidad, 61,

—

-, industrial uses of, 101.
—

, kiln drying experiments at Antigua,
75.—
,
the frog as a pest of, 299,

( 'urn meal biscuits, L01.

-
bread, 100, Ml.

!— cake. 101.— muffins, 101.

Cotton, baled, fumigation of, 282.
— cakr, decorticated, value per food

unit, 230.

I
—

, cauto, in Jamaica, 294.

i

—
, coloured, 361.

!

— cultivation in Antigua, 11.

J— — — Xyasaland, 342, 358.
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Ootton cultivation in Tortola, 173.

_ _ ._ West Africa, 342, 358.
—

,

— of distinct species in Northern

Nigeria. 21 5.

—
,
declaration of as contraband,

on British cotton-growing industries,

.—
, Egyptian, mutation in, 214.

iperiments in Barbados, 1913-14,
263._ _ St. Croix, 134.

— - St. Kitts Nevis. .19.

—
expert, visit of, to West Indies, 8 38.

•—
expert's tour in West Indies, 104.

—
export- from the West Indies, 230,

326.— growers and spinners, co-operation

between, 358.
— growing competition in St. Vincent,

22.

— —
experiments in Natal, 394.—

, imports into United Kingdom, 246,
412.

•— in Barbados, 150.— -
Montserrat, 231.

— industry in Jamaica. 294.— — — South Africa, 247.

--- Sudan, 294.— — Uganda. 294.
— — — West Africa, 294.— Ordinance, Montserrat, 102.
—

. Sea Island, a use of, 150.—
,

— -—
, exports of, 135.—

,

— —
, guaranteed minimum

prices for, 1 19.

Cotton seed, Egyptian, fumigation of,

150.

— - meal and beef scrap as food

for chickens, 6.— — as a feed, 6.

-- — oil in butler, 166.—
. si th, results of planting,

- 319.— stainer trap, 309.
-— stalks for paper-making, 198.—

, testing types in Montserrat. 397.— Traffic Ordinance. St. Kitts-Nevis,
amendment of, 70.—
, I'pland long staple, spinning tests,

86.—
,
West Indian Sea Island, fixed prices

tor, 342.

Couratari exigua, 309.

Courses "I reading, revised, 93.

< ''.well, .John Francis, 3S9.

Cowpea ( VfiK-i catjang var.) attacked by
( iryptorhynchus borer. 346.

vines as I I for stock, 181.

Cowpeas, colour of, 133.

Crops, areas controlled by United Fruit

Company. 84.— in Dominica, damage bj ^storm, 361.
of St. Lucia, effect of excessive rain

fall on, 403.

Crotalaria juncea (Kast Indian hemp),
77,

Crotalaria juucea (Sunn hemp). 92.

Crotophaga Ani (Tick bird), 258.

Crown Colonies and Protectorates,
Indian population in, 378.

Colony Reports, notes from. 330.

Cryptocarya vaccinifolia, 316.

Cuba, alcohol as fuel in. 237.
—

, land development in, 135.
—

,
timber resources of. 157.

Cuban sugar factory results, 274.

industry, the molasses prob-

lem, 116.

Cultivation of onions, 1 71.

Cultivations under control of United

Fruit t lompany, 84.

Cuscuta sp. (Love vine or dodder). 355.

Custard apple (Amma reticulata), 36.

Cust sla\\s, Canadian, 25.

Cut flowers, how to preserve, 60.

Cyclonic disturbance of August 10, 1915,
in West Indies, 349.

Cynodon dactylon (devil's grass), 47,

267.

Cyperus rotundus (Japanese nut grass),

190, 267, 354.

Cypre (Cordia gerascathus), 182.

Dates of Egypt and the Sudan, 380.

Deer, Noel, 116.

I lemerara, agricultural industries in, 328.—
,
anthrax in, 108.

—
,
notes on education in, 173.

—
, planting of sugar-canes in, 131.

Dendropemon caribaeus, 236.

Department News, 38, 54, 86, 102, 130,

155, 195, 221, 237, 267, 279, 301,

391, 405.
- of Agriculture, Trinidad and Tobago,

Report on, 2D!.

I

lepar' mental Reports :
-

British Guiana: Report of Depart
ment of Science and Agriculture,
1913 14, 21 I

St. Vincent : Report on Agricultural

Department, 1913-14, 71.

I lesmodium incanum, 363.
-

sp (beggar weed), 1 1.

Destruction of flies by mean- of disease,
309.

Devil's grass (Cynodon dactylon), 17, 267.

Didelphys virginiana (opossum), 203.

Digestibility of some tropical foodstuffs,

261.

Diospyros Ebenasta (Bois Bambarra),
317.

I lipterocarp forests, 233.

Dipteic .carpus tuberculatus, 233.

Dip'terix odorata (Tonka bean) in Trini-

dad, 153, 277.

Divi divi, a source of valuable dye, 71.

I lolichos bulbosus, 165.— lablab (Lablab bean), 105, 121, 363

Dominica Botanic Gardens, loss of trees

by storm, 309.
— —

,
Official Guide to,

153, 297, 316.

, cacao manurial experiments in, 317.

, damage sustained by gale, 285.—
,

— to crops by storm, 361.
—

, exports in 19 1 I, I US
—

,
— of lime products from, 394,—

,
items of local interest, l">, lis, 107,

139, 183, 223, 245, 271), 311, 326,

351, 366.— lime cultivation, new plot experi-
ments in, 372.

—
,

— industry in. 317.
—

, plant distribution in, 317.
—

,

—
importation into, 317.

—
,
rainfall in 1914, 72.

— rubber, reports on, 38, 1"-
—

, training of agricultural pupils in,

121.
—

, transport of produce in, 25
— vital statistics, 1914, 236.

Donkey, as a transport animal for St.

Lucia, 281.
' Doob' or devils grass, 47.

Double coco-nut palms in the Wsel

t Indies, 312.

Drug plants, tropical, 359.

Drugs and spices on the London market,

31, 63, 95, 143, 175, 207, 239, 271,

303, 335.

Ducks as a preventive of malaria and

yellow fever, 393.

mosquito destroyers, 112.

Duckweed (Synedrella nodiflora), 267.

Dunlop, W. li , 403.

Dutch colour standard, 121.

Dyeing industry and the tropics, 200.
I rye, a new vegetable, 262.

Dyes, increased demand for, 204.

Dynamite, use i n agriculture, 1 17.

E.

East Indian hemp (Crotalaria juncea),
77.

Economic plants and animals, \\ . 31

Indian, origin of, 97.

Editorials :
—

Alcohol as fuel in the tropics, 209.

Ankylostomiasis, 225.

Citrus canker, 65.

Development of West Indian fisheries

177.

Economic changes, 33.

Forest soils and nitrogen, 3l>9.

Fortunately situated, 321.

Increasing the plant- efficiency, 1 J."i,

Individuality in cacao trees, 129.

Introduction of disease, 65.

Molasses as a manure, 210.
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Editorials (' 'imtinv

On understanding a crop md its

requirements, 305.

( )rigin oi W esl [ndian i conomic plants
and animals, 97, 1 13.

Sciem ind the Press, l"l

Si nee and vernacular naming, 353.

S i ventilation, -i-'lT.

Storm-damaged crops, 273.

8 jar ai ies in differenl coun

tries, 210.

Tl e American Society ol Agricultural
I.'., ers, 193.

The art of nature teaching, 241.

The I hitch standard, 35,

The educational functions ol Agricul
tural Departments, I.

The importance of enclosures, 8 1.

The museum in practice, 385.

The organization of science, 289

The r61e of calcium carbonate, 161.
i sugar situation, 49.

The value of birds, 257

West Indian exhibits at the Imperial
Institute, I 7.

Education in Demerara, notes on, 173.— Pernambuco, 1 1 2.

i

i and heron rearing in Madag

Egypt and the Soudan, date- of, 380.

Egyptian cotton, mutation in, 214.

Elaeis guineensis (Abais palm), 277.
-

(Oil palm), 316.

Electric power for agricultural opera
tions. 111.

Electricity for the estate, 313

Engim rii _ agricultural, in the tropics,
216.

Ensilage, conservation in warm climates,

glioli, 67.

Enterolobium cyclocarpum, 309.
— Timbouva, 309.

Epizootic lymphangitis, quarantine
mi Barbuda, 252.—

,
treatment for, in British

I tsl Africa, 55
I grostis ib]

-hi!
i 108

Eriobotrya japonica, 244.

Errata, 339.

Essential oils as antiseptics, 1 B8

rape, cultivation in Antigua, 11.

Eucalypts in Antigua. I I.

Excreta, human, disposal of, 267.

i roberti (flying fish
),

61.

Explosives, employment of, in agricul-

ture, 52

Exports, agricultural, from Colombia,

1912, 300
— from Antigua, 1914, 185.

— 1 lominica in 191 1, 1 68.

_ — Reunion in 1915, 300.— St. Lucia, -77.

— — South Africa, 247.

— of Sea Island cotton, 135.

Extraction of tannin from wattle bark,

249.

a du l ul
|
skin disea tttle),

123.

I u in mechanics, 237.

Farming with dynamite, 147

Farmyard manure, substitute for, 412.

Faya I
'/- < -

i '<tt/a) 91.

Fedi ral corn grades, ISA, 2 13.

Feeding stuffs, tropical, utilization in

I 'nitcd Kingd 277.

Fermentation of cacao. 164.

Fi i n, a sporting, 393.

Fibres, textile, present supplj of, 73

Fiji, agricultural progress in, 335
—

, progress of, 230.

Filter-press cake, manurial value of
,
242.

Fine Cotton Spinners' dividend, 1914 15,

200.

Fish, use of as cattle food, 4 I.

Fisheries, West Indian, development of,

177.

Fixation of nitrogen in Indian soils, 347.

Flacourtia Ramontchi (Governor plum),
117, 339.—
sepiaria, 1 1 7.

Flax (Z in a in vulgai e), 41.

Flies, destruction ol b) mean- of disease,
309

'

Flora of Jamaica', 236.

the Azores, 91

Florida velvet bean, 'J 17.

Flowers, cut. how to preserve, 60.

Fly larvae in horse manure, 22.

Flying fish i E <
"'ti), 61.

—
parasite, 61.

Fonda. . I. I.. 8, 104

Food, unit values of, L'.'KI.

Foodstuffs, tropical, and their valuation.

219.
—

,

—
, digestibility ol some, 261.

I oot and-moutb disease, 20 1 .

Forestry in Southern Nigeria, B8.

Formula for measurement of logs, 220.

Fowl-, tubercular, a source of infection

of pigs, I
vS

.

French West Indies, vanilla in, 84.

Frog, as a pest of Indian corn, 299.

Frost, Henry W. & Co., 22, 38, 54, 70,

86, 102, 119, 134, 150, 166, 182,

198, 214, 246, 278, 326, 342, 358,

390, 106

Fruit pulp, the making of, 340.

tree-, -locks for, 23.

Fruits, citrus, in the Philippines, 180.

—
, tropical, cold storage for, 21

—
,

-
, shield budding of, 36.

Fuel consumption of gasolene engines,
93.

Fumigation of baled cotton, 282.

Egyptian cottoi seed, 150

Funtumia elastica, 91, 215.

Furcraea gigantea (Mauritius hemp), 77.

Fustic (Chlorophora tinctoria), use ol i

a dye. 1 56.

G.

Gardens ol the Royal Horticultural

So ii ty, 329.

( las mantles, usi of ramie fibre in n

factureof, 220.
1 •

i i •! swamp rice soils, 111.

Gasolene engines, fuel consumption of,

93.

ii potash, 105.

German South West Africa, resources of,

27.".. |

( Singer lily (Hedychium coronarwm),2l5,
r on the London market. 31, 63,

95, 1 13, 175, 207, 239, 271, 303, 335,

367, II...

' llandars in mules, 380
Gliricidia maculata as supports for van-

illa, 343, 381,

Gloi iosa superba, 268.

Gluten I

I,
5

Glycyrrhiza glabra, 359
Goats' age according to their teeth, 259.

-, as a source of milk, 380.

Golden apple, hevi (Spondias dubis,

cytherea), 36.

Gold Coast, cacao exports from, in 1914

and 1915, 112.

Gonioraa Kamassi (Knysma boxwobd)^
204

Gossypium arboreum, 215.

barbadense, 238
—

brasiliense, var, apospermum, 294.

obtnsifolium, 215.

peruvianum, 215.

punctatum, 21 5.

Government aid in establishment of

sugar factories, 185.

Governor plum (Flacmurtia. Ji-imontchi),

as a hedge-making plant, 117 33S.

Crafted tropical fruit tree-, 300.
>

.rape fruit, handling of, \ 18.

Grasses, St. Lucia, identification of, 277.

Great Britain's supply of oranges and

lemons, 164.

Grenada Agricultural and Commercial

Society, meeting of, 27s.

Grenad.i, agricultural education in, 92.

—
,

—
progress in, .''.si.

—
, ankylostomiasis in, 267.

. export- during 1913 and 1914, 69.

—
,
item- of local interest, 68, 139, 159,

is:, 22."., 245, 278, 310, 326.
— land settlements, work on, 83

(Jrevillea robusta (Silver oak), 132.

Ground dove (Ghamaepelia patferina),
258.

nut, Bambarra, in Northern Nigeria,

215.—
,
cultivation in St. l.ucia, 281.

'.ike in the diet of the horse,
I. ilea-. 67.— —

. varieties resistant to Tikka

disease, 1 12.

— nut-, cultivation experiments in

Rhodesia, 367.
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Ground nuts, extending the market for, Imperial Department of Agriculture,

389.

297,

164.— — for t'.\]Mirt,
I' 1 "'.— —

,
West Indian, 103.— water- oJ Antigua, 143.

Growing plants, h»~ of water from,

Guide t" Dominica Gardens, 153,

316.

Guinea grass (Panicum maximum), 113,

186, 3-")3.

b tire and rainfall, 387.

Gunthorpes sugar factory, -">
vv

.

Cu'ta percha tree, 140.

H.

Haematoxylon campechianuiu ( Lojv
83.

Haricot or French bean (Fhaseolus vul

garis) attacked by Cryptorhynchus
borer, 346.

Hedge-making plant, the Governor plum,
117.

Hedge plants, 294.
— —

,
Bread and Cheese (Pitheco-

lobium Unyuu-cati), 'lb'-'.

—
,
Cashaw (Acacia tortuosa),

253.
— — Logwood (1facmato > ylon cam-

pechianuiu), 25.'(.

— —
, Myrtle lime (Triphasia tri-

foliate), 253.—
,

Wil.l coffee (Clerodendron

aculeatum), 253.

Hedges, 253.

Hedychium, a source of paper- making, 76.— coronariuin (Ginger lily), 215.

Heliotropium indicum, 286

lliiii|), production of, 77

Hevea brasiliensis (I'ara rubber

125, 185, 215, 246, 295, 309.

Randiana, 246.

{Jog plum (Spondiat lutea), 36.

how to load in a cart or train, 364.

Hookworm, or nodular disease in sheep,
'•7.

Horse bean as a poultry i I. 181.

reading courses and examinations, 203
— Institute, lectures at the, 233.

Index to 'Agricultural News', 104.

India Barbados sugar-canes in,
s 9.

—
. sugar-cane in, -

Indian corn, a method of planting, ."'1

and the Lima liean, infoi Illa-

tion concerning. ll'O.

— — batter pudding, 87,

--, classitication in the United

States, 213.
— —

,
commercial handling of maize

in Antigua, 53.

— — cous-cous, 87.

—
, feeding and manurial value

of, 166.
—

, improving local varieties in

Antigua, 197.
—

, increased yield from hybridi
/.at ion, 115.—

, kiln-drying in Antigua, 53.—
,

— St. Vincent, 100.—
(maize) consumption in differ

ent forms by swine, 53.

—
,
manurial experiments with

in Nevis, 157.
— meal as a food, and ways of

using it, 86.
— — mush, 87.—

,
new method of growing, 1 1 5,—
Polenta, 87.—

,

—
,
sauces for: tomato

sauce, savoury sauce, 87.—
, production of, 23.

—
, some facts concerning, 405.— jute (Corchorus spp.), 77.

I

—
population in Crown Colonies and

Protectorates, .''78.

tree), ]

— tobacco, 25 1 .

Indigo, 15.—
,
fermentation of, 137.—

, imports into I 'nited Kingdom, 2S4.—
, improvement of, 22S.—
,

intrinsic merits of, 163.
—

,
revival of native production in ( 'liina,

236.

tliis '!'
)),

carriers of anthrax, Indigofera Anil, 15.

203.
•— manure, tlv larvae in, 22.

Howard. Albert, 3.'i7.

in excreta, disposal of in the tropics,

267.

Hungarian hemp (Cannabis sativa), 77

arrecta, 1">.

- sumatrana, 1 5—
tinctoria, 15

i >rial earth of Barbados, 383.

Inga spectabilis, 63.

[nhambane nut (Telfairia pedata), 79.

Hurricane in Jamai >

ige caused by, Inheritance of fertility, 172.

380, — size in tomatoes

Hydrocyanic acid, utilization of by maize' Insect Notes:

and hemp, 1 17.

Hydraulic rains, 285.

Impcrata arundinacea (lalang), 125.

Imperial Bureau of entomology, 329.— Department of Agriculture, publi-
cations of, 69, 136, 181.

A cricket predaceous on termites, 202.

A fruit rlv attacking papaw fruits,

100.

A method of fumigating seed, 154.

Acridium vicarium, 347.

Acrobat ant, 330.

\crocereops bifasciata (cotton-leaf

miner), 74

Adoretus hirtellus (Kutelid beetle), 71.

lus.-rt Notes ' 'ontinu

Agricultural Bests, Nigeria, 74, 90.

\_r imyza phaseoli. 10.

Alabama argillacea (cotton worm)>
166. 363.

Anopheles (( ellia) argyrotarsis, 332
Anticarsia (Thermesia) gemmatalis

(leaf-eating caterpillar), 410.
—

(
—

)
—

(velvet
bean caterpillar, woolly pyrol moth),
26.

Ants, 59.

Aphis gossypii (cotton aphis), 71.— sacchari, 10.

Arctiid moth (Diacri&ia maculosa), 74.
Arrowroot worm (Calpodet ethlius).

362.

Aspidiotus dostructor( Bourbon aspidio-

tus) 43.

Aulacaspis pentagona (white scale).
26.

Aztecta charifex, 43.

Balanogastris kolae (weevil), 91.

Banana borer (Sphenophorus striatus),
10.

Bark sapper or rind bug (Sahlbergella

theobroma), 90.

Bactocera rubus, 99.
' Bean caterpillars in Florida, 26.— leaf-roller (Evdamus proteu*), 154,

346, 363— weevil (Bruehus chinensis), 410.

Beet webworm (Pachyzanchla bij

talis). 410
Beetle (Lagria i-ilhoa), 91.—

(
—

viridipennts), 91.—
(Ootheca mutabilis), 91.

Birgus latro (robber crab), 43
'Black or rhinoceros beetle (O

rhinoceros), 42.— scale (Saissetia nigra), 10.

Boll worm (Mometa '.7 1.— —
i /'< simplex) 7 1.

Borer (Cryptorhynchus sp.),
-' ' 4 *

V

Bourbon aspidiotus (Aspidiotus destruc-

tor), 43.

Brachartona catoxantha, 43, 379.

Brachytrypes membranaceus (cricket),
91.

Brassolis isthmia (leaf-eating insect),

43.— sophorae (leaf-eating insect), 4.">.

Broutliispa froggatti (leaf-eating
beetle), 42.

Bronze beetle (Colapsis fa

Brown hard back (Lachnotterna /it-

ruelis), 122.

— — —
(Phytalus vnithi),

142, 266 410.

Bruchus chinensis (bean weevil), 410.— (cow pea weevil), 1 -"> 4
, 218.

i|uadrimaculatus (four spotted bean

weevil), 218.

Buprestid beetle (Pseudagrilut t

>'"'), 74
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1, -, ct Notes i

'

Buss I
i sea (corn ear boreC, '.(0.

>-io borer (Eufophonotus m'yrmelon),
90.

— —
(Steirastom

>

— — (Z te), 58.

— moth (Zaratha cramerella), 59.

— thriis (Heliothrips [Physopus]
rubrocinctus),— — io Grenada, what it signifies,

:il t.

Calandra oiyzae (weevil), 90, 91.

Calpcdes ethlius (arrowroot worm),

( lassava stem borer, 155.

i istnia licus, ':'.'

Castolus sp ,

Caterpillars attacking sugar-cane 260.

Catoxantha beetle(Caro'a»r/ta bicolor),
-

» 'eratitis capitata, 10

Ceronema africana (scale insect), 91.

Chaff scale (Parlatoria peraandei), 10.

Changa or mole cricket (ScapteHgcus

didactylus), 2?

Chilomenes lunata (lady-bird), 74.

Cbilomenes vicina (lady-bird), 74.

< Ihionaspis tegalensis, 10

Citrus white fly (Ahurodes citri), 94.

us viridis (scale), 10, 84.

Cockroaches (Periplanela americana),
142.

Colapsis fastidiosa (small bronze

beetle), 71,363.
i

i immon field cricket (Gvyllus pennsyl-

va»ius), 202.

— grass-hopper (Schistocerca pattens),

202.

Control of ants which take away
onion seed, 37*.

— the changa or mole cricket,

Coreid bug (Riptortus tenuicornis), 91.

(urn ear borer (Eldana saccharina),

— — (Seso nistis),

90. — —
(Busseolafusca), 90.

— —
(Heliothisobsoleta), 411— — (Laphygma hugi-

perda), 26, 186, 266. 362.

( lotton aphis (Aphis g'ossypii),
7 I

— boll worm (Erias biplaga), 7 I

— —
(Heliothisobsoleta), 186

— — — in Cyprus, I

leaf miner I Aci'oa rcoj

71.

— stainer bug (Oxycarenns /n/ati-

penms) 314.
— (D' i i. 7 1.

—
(
—

nigro-fasciatus), 74.

—
(
—

superstiliosus) 71

— (Orycarenua dudgeoni) 74

stainers anil stained cotton, 234.

worm (Alabama argillacea , L66,

363.

[nseel Notes (Continued):
. ,.

|
/ fat, .„• /„ Meatus), 298

Cowpea n levil (Bruchux china

Cm, 218

Crambos sp. (lawn cut worm), in.

Cremastogaster sp., 330.

Cratopus punctum, 10.

Cricket (Brachytrypes meml/ranaceus),
91.

Cryptorhvni-hus batatae (scarabee or

Jacobs"), 138, 155, 282.— cortical is, 155.

Cyanide of potassium in trees, 26.

Cylas brunneus (weevil). 91.
— formicarius (sweet potato weevil),

138, 153, 282, 410. 411.—
puncticollis, (weevil), 91.

I

'
i -us ferrugineus, 10.

Diacrisia maculosa (Arctiid moth), 74.

Diaprepes abbreviatus (root borer of

sugar-cane), 27, 122, 266, 394, 110,

411.

Diatraea saccharalis, 99.

Dicymolomia pegasalis, 298.

]>olichoderus bituberculatus, 58.

I >\ nastid beetle (Oiyctes taraudus), 10.

I 'vsdeicus melanoderes (cotton stainer),

74.
—

nigro-fasciatus (cotton stainer), 74.—
superstitiosus (cotton stainer). 74.

Earwig (Elaunon erythrocephalus), 90.

Eelworm (Heterodera radicicola), 10.

Eldana saccharina (corn ear borer), 90.

Ephestia cautella (moth), 91.

Erias biplaga (cotton boll worm) 74

Eudamus proteus (bean leaf-roller),

154, 346, 363, 410.

Eulophonotus myrnielon (cacao borer),

90

Eumolpid (Syagrus calcaralus), 74.

Exophthalmus esuriens( root-borer), 10,

11, 39, 122, 266, 394, 410

Four-spotted bean weevil (Bruchus
quadrimaculatus), 218.

Gelechia gossypiella (pink boll worm
of cotton), 186, 202, 250, 282, 411.

Glenea borer (Glenea novemguttiata)
58.

Glossina palpalis, 316.

Glyphodes ocellata (Pyralid leaf roller),

91.

Graeffea cocophaga (stick insect), 43.

Crass wr,nii(J/'jr/.<| Remigia]repanda),
266

Grenada, what cacao thrips signify in,

311

Guinea grass moth, (Mods [Kemigia]
186, 187

Gryllus pennsylvanius (common field

cricket). 202
Sard back (I'hytalus smithi), 122.

Heliothis obsoleta (corn ear worm),
111.— —

(cotton boll worm), 186,

Heliothrips [Phyaopus] rubrocinctus

(cacao thrips), 59, 31 1.

I Notes (I 'ontinued):

rlelopeltis antonii, 58—
theivora, 58.

Hemichionaspis minor (white scale,

cotton) 74.

Herse cingulata (sweet potato hawk

moth), HI

Heterodera radicicola (eel worms), 10.

Hidari irawa, 43.

Ilypersspis pumila (lady-bird). 74.

Insect pests in Barbados in 1913-14,
266.

- of coco-nuts, 12.— — Lima beans in St.

Vincent. 346, 363.

Insects affecting vegetable crops in

Porto Pico, 282
•lack Spaniards (Polities crinitus), 298-.

Lace wing fly (Mtcromus timidus). 71.

Lachnosterna patruelisj .(brown hard

back), 122.—
sp.. 10, 122, 142.

Lady-bird (Chilomenes vicina), 74.—
(Syperaspis pumila), 74.—
(Chilomenes lunata) 71.

Lagria villosa (beetle), 91.—
(Lagrid), 74.—

viridipennis (beetle), 91.

Laphygma frugiperda (corn ear worm),
26, 186, 266, 362.

—
(leaf-eating caterpillar),

410, 411.

Lawn cutworm (Crambus sp.), 10.

Leaf-eating beeile (lironthispa frog-
gatti), 42.— —

(Promocotheca autiqua),
42

— —
(
—

cumingii), 42.— —
(
—-

opicicollis), 42.
-

caterpillar (Anticarsia [Thermesia]
ijemmatalis), 410.— — (Laphygma frugiperda) 410,
411— —

(Metisa sierricola),%\.
- -

(Nephele sp.), 91.— insect (Brassotis isthmta), 43.— —
(
—

sophorae), 43.—
(Prodenia titura), 90—

hopper (Pundaluoya simplicia), 91.— roller (Eudamus proteus), 410.— —
(Sylep'a derogata), 74

Lecanium viride, 10.

Leeward Islands root borer (Exoph-
thalmus esurient), 266.

Lepidosaphes beckii (purple scale). 10.

Lima bean leaf-blotch miner, 363.

Limacod moth (Parasa in/uscata), 74.

Lime sulphur paint, 266.

Locusts, 202.— in Demerara, 3 17.

Maribunta
| folybia occidentalis), 298.

Mealy bug (/' uscitri), 330.

Megacanthopus indeterminabilis, 298.

Metadtepana glauca (moth), 91,

Metisa sierricola (leaf-eating cater-

pillar), 91.
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Micrococcus oigroiaciens, 142.

Micromns tlmnlus i Lace wing flj
7 1.

Migratory locust (Srh'siocerca para-

mentis) 202. 111.

Mnssidia aigriventlU (Pyralid moth),

90, 9 1 .

Mofcis (Remigia) repanda (grass
worm , 266.—

(
—

)
— (Guinea grass

moth), L86, 187.

Mole ciicket ('"cupteriscui didact}

58.

Mometa zemoides (boll worm), 74.

Monohummus beetle (Monohammus
figtfu)ator\ 58.

— borrr (Manokamntut ruspator), 58.

Moqguilla, 59

Mosquito (Stegomyia fasciata), 99

Moth (Ephestia cautella), 9.1

\l , i.i.i , epana glanca ),
91.

Nephele sp. (leaf-eating caterpillar),

91.

Notes on an internal distase of cotton

seed ') I I

- aDts 59
Porto Rico inserts, 282
West Indian pests, 10.

Oecophyda smaragdana longinoda
[Red trie an') 71

Omiodes blacfcb' rni i|>alni leaf roller),

13

Ootheca mutabilis (beetle), 91

Oryctes rhinoceros (rhinoceros beetle),

in, i2.

— tarandus (Dynastid beetle), 10

OxycaremiB dudgeoni (cotton stainer),

71.

— hvalipennis (cotton stainer bug),
314

Pachyzanchla bipunctalis (southern
beet web-worm). 282. 410.

Padraona chrysozona 1!

Palm leaf roller (Omiodes blackburni
I,

13.

Papaw fruit iK ' Toxitrypnna cwrincau

da) L06, 411.

l'aragus borbonicus (syrphid fly) 71

—
longiventris (syrphid fly) 7 1

Parasa infuscata (Limacod moth) 74

Paremydica insperata (weevil), '.il

Parlatoria pergandei (chaff scale),, 10.

Pea and bean weevils 154.

Ivlargoderus beetle 'Pelargoderus
, wncfatus), 58.

Periplaneta americana (cockroach
1 12

Pesta of cacao 58

— — peas and beans 2 Is.

Phytalna smithi (hard back) 10, 122,

142, 266, no
Pink boll worms (( ielechia gossypiella),

186 202 250 til.

plant quarantine, difficulties^, 170.

tes annularis (wild bee), 298

— bellicosus (cow bee) 298.

Insect V '

Polistes crinil is
(J ick Spa-iiird), 2

— fuscat - n-<iaMis 29b

Polybia
<

»
-

< < 1 -
1 1 1 -« 1 i - (MaribunUi 298

Potata weevil i
'' '/-

tormicarivst) 110,

411

Prodenia lit in (lea'-eating insect), 90.

—
littoralis, 10,

Promocotheca antiqua (le^f-eiting

beetle), 12.

—
ciiiningii (leaf-ratinu he-i 1 ) l'-\

—
opicicollis (leaf-eating bewle), 12.

Pseudaurilus sophorae (P» iprestid

beetle) 74.

Psendococcus citri (mealy-big), 330.

Pulvinaria jacksoni 7 1

Pundaluoya aimpli<;ia deal' hopper) 91.

Purple scale i Lepidosaph.es beckii), 10

Pyralii 1 leaf roller (Glyphode* oeeltata)

91.
- moth {MussidianigriveneUa) 90

91

Pyroderces simplex (boll worm*, 74.

lied beetle or Asia ic palm weevil

(Rhynchophorus ferrugineus), 12.

— boll worm i Diparopsi* enstanea '. 7 I.

—
spider (Tetranychus tetanus), 266.— tree ant {Oecophyila smaritgdana

longinoda ), 71.

Rhynehophorns t'erugineus (ied beetle

or Asiatic we«\ 1), 12

- palmarum (West Indiau palm
weevil). 42.

Rind bug (Sdhlbergella smgularis), 58.

liiptortus tennicornis (coreid bug), 91.

Robber crab (Birgus latro), 13

Root borer (Diaprepes abbn viatus), 27.— -—
( Exopht/iahriUS I'surii us), 10,

1 I, 39 122 410.
— of sugar-cane i Diaprepes ab-

breviatus), 122, 266 394 110, 411.

Ilutelid beetle (AdorePus kirtellus\ 71.

Sahlbergella singularis (rind bug) 58.

— theobroma (bark sapper or rind

bug), 90
Saissetia nigra (black scale), 10

Sun Jose scale, 26.

Scale (Coccus viridis), 8 I

— insect {Ceronema afriatna), 91.— — {Stictococcus sjosteadi), 90.

Si ipteriscns didactyliis (mole cricket),

58 2s 2

Scarabee or Jac>U (Cryptorhynchm
batatae) 138, 1 55, 282

Schistocerca americana (United States

locust) 202—
pallens (common grasshopper), 202

—
paranensis -"> IT

(migratory locust
i,

111.

(Smith A merican migrator]
locust) -202.

Seed com, testing germination of, 7.

Sesamia calamistis (corn ear borer).

90.

short horned grasshopper (Zen

KM .7 1.

I osei t Notes (' 'ontin

Small bronze beetle (Colapsis fas

tidiosa
(,
71.

Soil inhabiting grubs 1 22.

South American migratory locust,
> hit loa i ' -i i ara ik tuis), 202.

Southern beet webworm (Pachyza 1 chla

bipunctalis) 282

Sphenophoms stiiatn.s (banana borer)
10

Starch instead of lime, with Paris

green .'5(12

Stegomj ia fasciata (mosq dto), 99.

Steirastotna depressum (cacao borer)
58.

Stick insect (Graeffea cocophaga) 13,

Siicto;occus dimorphus (scale insect)
90.

sjosti adi (scale insect) 90.

Summaij oi entomological informa-
tion during 1915 410.

Syrphid fly (Paragus-bi-rbonicus), 7 1.

Sweet potato hawk moth {Hers, ,-m

gulata), 91.

— weevil (Gylas formicarius),
138 1 53 282 110, 111

Syagrus calcaratus (Euiuolpid), 7 1.

Sylepta derogata I leaf-roller), 74.

Syrplml flj (Paragus longivenitis), 71
I

47j rphus nasutus), 7 1,

Tenebrioides mauritanicus, 90
Termea lucifugus (termites), 202
Termites attacking sugar-cane 266.

Tetranychus telarius (red spider) 266
Thermesia gemmatalis (woolly pyrol

moth) 154.

Those* cinereomarginata, 43.

Thrips on cacao trees, I 57.

Ticks in relation t,, diseases of stock

59.

Tiphia parallela. 10

Toxitrypana cuivicanda (papaw fruit-

fly) 106 111.

Tribolium confusum, 90
I fdamostigma tessmanni, 7 t

Uni'ed States locust (Schisto

americana) 202
I tena lobnta 74

Velvet bean caterpillar, woolly pyrol
moth (Anticarsm |

Thermesia
]
jem

matalis), 26

Vinsonia stelbfera, 1 t

Wervil (Balanogasfris ko'ae) 91

(calandra oryzat ) 90, 9 1

1 '
'

ill, is 1,1 huh, IIS). !l I

1
1 '/ las puncticolli*), 9 I

( I', a, mydi ,i
ins/,, rata), 91.

West Indian palm weevil {likyn-
chophoi n< j„n iii,iriii/i), 12.

wasps, 298.
\\ bite scaled ulamtpit p&itagona) 26.

cotton {Hemichionaspit
nor) 7 I

Wild bee (Polistes annu/aris), 298.

Woolly pyrol moth (Thermesia gem-
maUt,

is),
1 5 I
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266,

Zaratha cramerella (c ai

Zeuzera o >ffe le (caca
Zonocerus variegatua (short-horned

grasshopper), 7 i.

Insect Parasites :
—

Chalcis olethrias, 7 I

< 'hlorioii zanthoci i

(ft 3S0i ial wasp), '.'1

Meraporua <p ,
91.

Spalgis lemolea, '" I

Tiphia parallels - 1

— on brown bard back

410
I rrogaster leuc< igma, "63.

Zanthopimpla put ctata, 74.

Insect pests fungous control of, I 1 S

Inspectors of meat practical training for.

181

International Congress papers, 1914,

abstracts of :
—

Animal pests of the llevea rubber

tree < ireeu, 2 I

Castilloa rubber trees in Mexico,

Russan, 23

( 'eara rubbi-r cultivation and manufac
ture in Southern India, Anstead, 23

Principles oi Heyea tapping Petch 23.

Production of maize, Bnrtt-Davy 23.

The Gold Coast ( 'acao Industry, 23.

Variability in plantation rubber, 23

International Institute of Agriculture,
relation to the Tropics, 120.

— Products Exhibition, 1914, St. Vin-

cent repurt on -

Iodoben/.ine, value of in sterilization. 135.

Ipecacuanha, medicinal properties of, 252.

Ipomoea llatatas 4.

Italian citrus prices in 191 I, 406,

— hemp (Cannabis saliva) 77

— tomato trade 222.

Items of local interest, 15,68, 107

159, LS3, 223. 245, 278. 310

350, 3C.fi, 383

Ixora macrothyrsa, 245.

139,

326,

Jack bean Canavalia ensiformis), 136,

158.—
,

f 1 value of, II"

Jack Spaniard, introduced into St. Lucia,

395.

Jaffa tobi 365.

Jamaica Agricultural Society, 255.

Jam iic
i,
C on in, 2!»4.

t
a centre of botanical research 233.

—
, agriculture in 319.

—
,
cotton industry in, 294.

( damage caused by hurricane in, 380.

.—
,
items of local interest, -".27.

—
,
tick eradication in, 220.

t
trade and agriculture of, 150

-. —
,
effect of the wai on, 109,

t
'v iting sickness

1

in, 396.

Japanese nut grass
190.

.lava hemp (Agav Cantala), 77.

, mill work in, 3.

rop, 1914, 37 I .

.la vain -v.- coffee industry and the i }overn-

mini. 287.

Jerusalem pea
attacked by Cryptorhynchus borer,

146

Johnson grass I ; m halepensis),
204.

Juniperus barbadensis, 291.

bermudiana, 291.—
pachyphloea, 291.

i substitute for, 25.

-, production of, 77.

K.

Ivunit. use i for era licating weeds, 2 I 3.

Kapok, buoyancy of, 3 1 6,

King of flowers {Layerstrcemia ind

26.

Knysma boxw I (Gonioma Kamassi),
204.

Cola on the I. i II, 63, 95,

175, 207, 239, 271, 303, 335, 367,
115.

Lablab bean [Doliekos lablab), L05,

Lagerstrcemia indica
| King of dowers), 26.

'La gomme (Oesophagostomum venulo

sum), 67.

Lake, J. L. E. I!., 312.

Lalang (Imperata arundmacea), 125.

Land development in Cuba, 135.
— for ex-soldiers, 360

settlements in Grenada, work mi, 83.

Lectures at the Imperial Institute, 233.

Leeward islands, sugar-cane experiments
in, 194.

Leaching, soil losses by, 187.

Leguminous crops as stock food, L36.

Lucaena glauca, 84, 165, 253.
—

, potash content of, 3 18.

Lemons, Great Britain's supply of, Mil.

Lima bean (Phaseolus lunatus), II,

12(1, 124, 158 L65, 201 228, 280,

363, 397.—
,
attacked by Cryptorhynchus

borer, 346.
—

,
colour and poison in, 373.

, coloured, 201.
—

,
cultivation of, 1 58.—

, observations on. 228.

Lime and lemon compared, 1 80,

—
, budding of, 357.

— cultivation in British Guiana, '.14.

-
Lucia, 277. :;s9.

— Si , Vincent, 68.

—
,
new plot experiments in Domi

nica, 372.

, progress of in Trinidad, 284.

Lime indusl ry in 1 lominica, •">] 7.

juici . d,

turing, 291.

d ei ioration i A 75.

oi v, St. Lucia ( (overni

356.

on the Londot

95, 143, 175, 2ti7, 2:;:'. 271.

1 1 5, —
, sediment, tesl f< . 355,

. testing in St. Lucia 8 I.

amines in, 3 15.

- oil on the Londen d

143, 175. -ii7. 239, 271, 303,
1 1 5.

-
products, exports from Domii

394.

seeds, feeding and manurial value of,

103.

trees, diseases of, 296.

Limi tone, "It burning, it Syria, 175.

Limes versus lemon--, l
1

18

Linum vuhj a ,41.

Lily bulbs, cultivation of in Bermuda, 12.

Lion bean S<j >lobita im),
-

I ock i Northern K jeria, 215.

St. Vincent, 1 12 i .— South Africa. 247.

-, sweel potato and a sepe i vines is

f 1 for, 181.

shell n n n(Coco I met
|,

-'!l 2.

Loggerhead (Tyranmis sp.), 258

Logs of timber, 187.

! ' I
( Haematou <

imtm),
83

Loquat, the, 244.

Loranthus emarginatus, 2

pentandrus, 21 7.

Lotus arabicus (Lotus), 11.

Love vine or dodder
I sp. |,

355.

M.

\l
i idamia ternifolia (Qui enslan I

.".17.

Maci the Loudon market, 31, 63 95

143, 175,207,239,303, 335,367, 115.

Magnetic compass, deviation fr true
North. 366.

Mahoe or Anodyne I Tkespesia pop>
251).

Mahua or Qlupei tn I [ndia, 301.
Maize cultivation in British East ,

55.

- St. Vincent, 2

. effect oi detasselling
•

n, 397.
in Rhodesia, 212.

'

. mechanical harv<

show in Antigua, 229.

. value per food unit, 230.

Malaria, ducks as a preventive of, 393.

, prevention of, II"

Malpighia glabra (Barbados cherry) 83
12 1.

Mamon, Monkey apple (Anona paltistris,
.-"I

(,
36.
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Manr 1 ils, 124— in ! 10.

Mangifera indica, 21
'

Mango, practi i - :; ''-'•

igosteen, 316,

>i - ihot rubber, planting of, 1 12.

— utilissima < H.

Manila hemp I
i

• <

Manioc flour, use of in the feeding of

milch cows, l.i is, 67

Manjack deposits it the British West

Indies, 331.

Manures, complete ami incomplete,
results of dt 2 1 63.

>—
, radio-active, IT'.'.

Manurial experiments in boxes, 371.

Maiket Reports, 16, 32, 48, 64, 80, 96,

112, 128, ltt. inn. 17ti. I'.'i', 208,

224,240, 256, 272, 288, 304,-320,
336, 352, 368, 384, 100, 11

Maryland, plant breeding in, 373.

Massee, George, retirement from Kew,
220.

Mauritius hemp (Fvrcraea gigantea), 77.

Measurement of logs, formula for, 220,
387.

Meat inspectors, practical training for,

181.
— supply, new .-...ur. es of

,
284.

Megass, maceration of, 116.

Meion>, experimental exportation from

Barbados, 263.

delian segregation, 316

Messchaert grooved roller for sugar mills,

51.

Metei .i . ili igy, ci imparative agricultural,

and forestry, 409.

M'gergeb, variety of Citrus medica, 357.

Milch cows, manioc flour for use in feed-

ing, 67.

Milk, clean, 262

.—
, goats as a source of, 380.

t
destruction of tubercle baccilli in, 76.

—
pail, a new, 9.

—
production, effect of cattle tiek on,

236.—
,
sale of in Antigua, by-law for. 153.

Molasses as a substitute for oats, I

Montserrat, Agricultural progress in, 397.

cotton in, 231.

—
,
— Ordinance, 102.

—
, development of, 27l '.

items ol local inti i I

:
>. 68, 1<>7,

139, L83, 223, 245, 279, 311, 366,

383.
—

,
min.. i in, ."'.'7.

.
,
Onion Growers Association for, 228.

— pine appli
- Can ida, 36, -177.

, testing t'-
1

itton in, 397.

More, J. C, 157.

Moras alba
| Mnlberrj |,

26

Mosquito control, nal 130.

Mosquitoes, the .luck as destroyer of,

Motor ploughing in the West Indies, 301.

ntserrat, 397.

Mucuna atropurpnrea, 165.

Mulberry i Morns aU,a), 26.
'

Mumps' (.^ee nodular disi

Musa textilis (Manila hemp), 77.

Museums, standards and functions "t.

395.

Mutation in Egyptian cotton, -J 1 4 .

Myrcia acris, 310.

Myrtle lime (Tripkasia aurantiold.) 33

N.

Natal sugar industry, technical control

for, 306.

Nature Study in the Elementary Schools

of Trinidad, 137.

Nephrolepis exaltata, 393.

Nevis, agricultural affairs in, 39.

—
,
items of local interest, 45,68,159,

is:?. 223, 245. 279, 311, 327. 366,

383
—

,
manurial experiments with coco-

nuts at, 398.
—

,
— Indian

corn in, 157.

New York Botanical Gardens, sugar

samples at, 185,

New Zealand hemp (Phoniiium tenax), 77.

Nitrite-forming organism, a new, 332.

Nitrogen, atmospheric, fixation on a

commercial scale, 25 I.

Nodular disease.
'

mumps' (Oesop/ia:/n*fn

mum columbidnum), 67.

Norit process of manufacturing white

sugar, 1 •"> 1 .

Northern Nigeria. Bambarra ground nut

in, 215.
—

. cotton cultivation in, 215.

—
. ground nut cultivation in,

215. —
,
live stock in, 215.

—
. rubber cultivation in, 215.

. school farm in, 2 15

Nut grass (Cyperus rotundus). 267, 354

Nutmegs on the London market, 31, 63,

95, 1 13, 17:., 207, 303, 335, 367, I L5

Oats, value p<r food unit, 230.

Obituary :

Agar. E, A.. 361.

Look, Dr. II. L., 389.

Backer, K. T.. 109

< lenothera I .amarekiana, 21 I.

Oesophagostomum columbianum (n...lu

lar disease,
'

mumps i,
67.

- venulosum (

' La gomme' t, 07.
' to Botanic ' lardens,

Dominica, L53, 297, .".16.

t til content of seeds, 121.— palm (JElaeis guineensis), .'Hii.

i

>ils, fixed, the outlook for, 79

Old maid or Periwinkle (Vinca rosea),

355.

Onderneeraing 'School, British Guiana
277.

•Onion Cultivation', 233.
Onion Growers Association for Mont-

serrat, 228.

-
Tortola,

173. 345.

—
Virgin

Islands, +12.

growing in Tortola, 173.

industry in Tortola. progress of, 252.
Onions, cultivation of, 171.

. cultural experiments with, 300.—
, growing from sets. 171.

Opossum (Didelphysvirginiana), 203.
< >puntia sp., as a spray-adhesive, 12 4.

Orange, curious
bronze-coloured, 196.— trade, i petition in, 376.

-
trees, prolific, in South Africa, 44.

'

Oranges and lemons, Great liritain's

supply of, 164.—
, grape-fruit and

pine-apples, handling
of, I 18.

—
. growth on different stocks, I 25,

( (rthalicus zebra, 395.

Ortyx virginianus (Quail), 258.
< »sage orange, 262.

Palm-kernel cake. 264.—
,
food value of, 133,—

, value per food unit.
230.

Panama Canal and British West Indies
in.

. trade prospects oh opening
of, 28.
- hat industn in Surinam, 396.

Pandanus utilis. 4 I.

Panicum maximum (Guinea grass) 113
186, 353.— muticum (Para grass), 186.

Papain, dried, production of, 190.—
, preparation and digestive properties
of. 340.

—
, production of in Hawaii, 190.

Papaw and papain, 212.—
(Carica Papaya) 9, 106—

, experiments with in Hawaii, 190.—
, fruiting capacity of, 133.

Paper making from cotton stalks. I '.is.

Para grass (Panicum muticum). 186.— rubber tree, effect of tapping on, 295— — —
{Hevea brasiliensis) 125

l>o. 215, 246, 295, 359.— —
, vulcanization

experiments, 283;
Paspalam dilatatum (water grass) 291,
Peanuts and pigeon peas fbi export, :: 7 7*

Pearl oyster possibilities, 184.

Peas, composition of, 1 05.

Peltophorum ferrugineum,
Pen manure, storage and application of

199

Pennella exocoeti, 61.—
sagitta, 61
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Permanent exhibitions, West [ndi

Canada, 41.

Peroderma cylindricum, 61.

Personal aotes, 2 1.

Peterkin, E. M , 24.

In- acutifolius I
i new

bean), 1 l~>.

— angularis (Adzuki bean), 158.

— communis, 276.— lunatus (Lima .bean), II, 120, 124,

158, 165, 201, 2
-

197.— I; mgoon bean), 373.

— Mungo (woolly pyrol), 158, 263.— semierectus, 110.

— — attacked by Cryptorhynchus
Inner, 346.—
spp., 414.—
vulgaris, 280.

Philippines, sugar extension in, 339.

Phormium fibre industry in New Z<
i

92.

— tenax (New Zealand hemp
Phosphogelose, use of in manufacture of

sugar, 188.

Phosphorus and mangam i nt of

soils, 124.
—

, importance of, 259.

Pig feeding, 255.

— industry in British East Africa, 55.

— raising in the tropics, 392.

Pigeon pea (Cajanus indicus),— peas and peanuts for export. 377.

Pignon d'lnde (Jatropha curca sup-

ports for vanilla, 343.

Pigs, tubercular fowls a source of infec-

tion of, 188.

Pimenta acris, 310.

— or Myrcia acris, 72.

Pimento on the London market, 31,
' > 3

,

143, 207, 239, 30.".,

Pine-apple juice, vinegar made from, 190.

—
,
some experiments in, 261.

Pine apples, expei intents with in II

190.

—
, handling of, 1 18.

.—
,
Mont-errat, in Canada, 36.

—
, shipments fr Montserrat to t 'anada,

377.

Piptadenia peregrina (Tendre acailloux),

156, i

Pita floja fibre (Ananas tnacrodontes), 265.

Pithecolobium Saman, 36 I.

.— — and pineapple- al Poi

Rico, 333.

— Unguis eati (Bread-a e), 83.

Plant breeding in Maryland, 373.

— —
, prepotence in, 43.

Plant Diseases and related subjects:
—

Acrostalagmus albus (aphis fungus),

286.

Aegerita aleyrodis (red

white My). 286.
— Welilieri (brown fungus of white

«y). ?8i

Aphis fungus (.1

286.

I'lant I •iseases (C-nt

Aschersonia cubensis, 1 1.

— ttavocitrina (lemon-yellow fungus •
t

white tl\
I,

286.
—

turbinate, 1 1.

(top shaped Aschersonia),
-

Vscosporic condition if the genus
Aschersonia, 14.

rgillus t! a.

parasiticus (sugar-cane mealy-bug

fungus), UO,
-

Bacillus mangiferae, 303.

manihotus, 171.

pi icus insectorum, 1 42.

Bacteria] disease of Lachnosterna

grubs, 1 12.

mango disease, 302.

Bacterium malvacearum, 222

Bean anthracnose, due to Colletotri-

fluuii lindemuthianiim, 40.

—
blight, caused by Bacterium

phaseoli, 46.—
diseases,

" :

Black fungus (M^riangiwm Duraei).

110,
-

— root disease of cacao, a new form,

— —
(Rosellinia sp.), 30.

Botryodiplodia Theobromae (die-back),
303.

Botrytis rileyi (green fungus of the

grass worm), 287.

Brown fungus of white Hy (Aer/erita

Webber i), 286,

rust oi maize ( Puccinia Maydis),
69, 414.

Burgundy mixture as a substitute for

Bordeaux mixture, 398,
t anker [Phytopkthora faberi), 303.

I irica Papaya, preliminary noti id

disease of, 174.

Cassava, diseases of in Trinidad, 174.

Cephalosporium lecanii (shield seal.

fungus), 110, 286.

t Jercospora spp., 171.

i linnamon fungus ( Ferticillium hetero-

286.

Citrus canker, cause of, 206.

. ei idii il ion of, 62.

—
, history of, 62.

diseases in Florida, 14.

•he [sle of Pines, 318.

Coco-nut and cacao diseases, 30.

— leaf disease (Pestalozzia pal-

marum), 30
( !< .flee leaf fungus (Hemeleia <

55, 84.

Colletotrichum falcatum, U9.—
gloeosporioides,

•' ; '

-
. 3 1 9.

•— luxificum (witch bro an

30, 382.

Cordycege Barberi (moth borer fungus),

286.

Co.rn smut (Uttilago .Ifaydis), 78.

— —
(
—

Mays-zeae), 78.

.n lime trees,

parasites o£

Porto '

Corn sm
'

3, 414.

I iciuin salmonicolor ([.ink di

of rubber), .i03.

I lie .

of citrus ti

— — lime trees in Montserrat, 318.

I >iplodia cacaoicola( Thy

Dothid 41a Ulei, 380.

Effects i t expos i

iencj of fungoid
scale insects, 1 10.

Empusa Presenii, 286.— muscae, 309.
—

S]

Entomogenous fung
286.

Entomophthora aulicae,

Koines semitostus (root disease of

rubber), 303.

uten ^des),

147.

Fungicides and spraying, 415.

Fungoid parasites of scale insects, 126.

Fungous control of insect pests, 415.

Fungous diseases oi plants and their

treatment, 92.

Fusarium sp., 99.

Gibellula arachnophila (spider fungus),
2843".

( rloeosporium utanihotii, 174.

(Train smut (Sp/tacelotkeca [Ustilago]

Sorghi), 79.

Green fungus of the grass-worm
I Botrytis rileyi), 286.

muscardine fungus (Metarrhizium
isopliae), 286.

Ground nut, resistant varieties of, 142.

( tuinming oi citrus. 9 I.

I Lad smut (Sp • ilianum),
79.

Hemeleia vastatrix (leaf fungus), 55,
di.

Heterosporiuiu gracile (leaf blotch of

Iris), 270.

Internal disease oi cotton Lolls,

222, 238.

[nvestigatiorj ol citrus diseases i.-i

Florida, 94.

Lasiodiplodia Theobromae, 318.

otch of Iris (Heterosporium

gracile), 270.

Lemon-yellow fungus of white fly

(As i iavocitrina
),

2£

Leuconostoc senterioides
('

spawn), 1 17.

Lime as a factor in resistance to dis-

l -', 270.
— tree.- in forest districts, disea i ,_

302,
.. Maydis),

'

:

Marasmius perniciosus, 382.

— sacchari (root fungus), 351.



128

Plant Diseases (f'ontinv

Melanose, due to Pbomopsis citri, 94.

Metarrhizium anisopliae (green muscai

dine fungus), 286.

Moth borer fungus{Cordyceps Barberi).
-

Mucor hiemalis, 309.— racemosus. 309.

Myriangium Dux&ei (black fungus),

110,
New light on the witch broom disease

. t cacao,
-

< >idiuin terricula, 1 IT.

Ophionectria coccicola (white-headed

fungus), 110, 286.

Passalora Heveae, 328.

Penicillium sp.,
148.

Pestalozzia palmarum (leal diseasi
|,

30.

I i \ tophthora Faberi (canker), 303.
— omnivora, "270.

I ii
i disease of rubber (Corticiunt,

uynieolor), 303.

I doco - n calceolariae, tungu> on,

I omi nas citri, 414.

— —
, origin of citrus canker,

206.

Puccinia Maydis (brown rust of maize),

78,414.— purpurea (rusl fungus), 78, 414.

— Sorghi (red rust of maize), 78.

1

fungus of white fly {Aegerita

aleyrodis), 286.

Red headed fungus {Sphaerostilbt cocco

phila), 110, 286.

I rust of m*ize {Puccinia Sorghi),
78.

Review of information concerning

plant diseases and related subjects,
II I

I, disease of cacao {Rosellinia Pepo),
302.

— — rubber (Fomes semitos-

tus), 303.
— diseases in Malaya, 174
—

fungus ' Uaratmius sacch iri),
351

I

— Pepo (root disease H cacao), 302.
— spp (black root di

),
30.

Rubber trees, Para, in Ceylon, disea

.103.

I t fungus (Puccinia purpurea), 78.— —
{Uredo Arachidis), 350,

— — (Uredn Sorghi), 7 V

Rusts ami -mitts nt Indian corn, 78,

Scab of citrus. 9 I.

Septogloeum Vra.-hi.li~ (tikka), 142.

Shield seal'' fungii- (('•'/>/tal"Sp'iriiim

lecanii), 110, 286.

iuni n ilianuin, 7'.'

hi ca reilianum (head smut),

—
I

ITstilago] sorghi (grain smut), 79.

Sp] coo ophila (red headed

fungus), 110, 286

Plant I liseasi 3 {Com u <'•

Sphaerostilbe rep( ns, 171

Spider fungus (Gibellula arachtiophila),
286.

Spraying of ground nuts for leaf rust,

370.
— palm trees in India. 270.

Stem bleedii . disease of coco-nut, due
to Thielaviopsis, 30.

Sugarcane mealy-bug fungus (Asper-

gillut parasiticus), 110.

Thielaviopsis paradoxa, ethaceticus, 30.

148.

Thyridaria tarda, .30, 354.— (Diplodia cacaoicola), 30.

Tikka {Septogloeum Ararhidis), 142.

Top-shaped Aschersonia {Aschersonia
turliinata), 286

I redo Arachidis (rust fungus), 350.—
Sorghi (rust fungus), 78.

[Jse of fungous parasites in scale

insect control, 286.

I'stilago Maydis (corn smut), 78.

Mays-zeae (corn smut), 78.
—

reiliana, 79.
- Zeae (corn smut). 78, 414.

I rstulina zonata, 174.

Vrrticillium heterocladum (cinnamon
fungus), 286

White-headed fungus {Ophionectria

coccicola), 110, 286
Witch broom disease, 30, 382.

Yellow-green fungus of mealy-bug
{Aspergillus parasiticus), 286.

Plant distribution in Dominica, 317.

St. Lucia, 277.

importations into Dominica, -517— St. Lucia, 277
—

pests and diseases in St. Kitts-

NTevis, 39.

Plants, economic, experiments in St.

Kitts-Xevis, 39.—
, fungous diseases of, and their treat-

ment, 92.
—

, growing, loss ol water from, 389.
—

-, medicinal, shortage of, 9.—
, tropical drug, 359,

Plumeria alba found by Columbus in

Antigua, 348.

Poinsettia rosea, pink, 44.

Poisonous beans, 280.

Polygonatum commutatum, 7 7.

Porto Rico, agricultural progress in, 333.—
,
citrus manurial experiments in,

261.

Portuguese colonies, agricultural credit

in, 131.

Potash, American source of, 76.

deposits in .Spain, 105.—
, German, 105.— manufacture for commercial purposes,
12.— manure^, scarcitj of, 321.

,
notes on present situation, 10s.

Poultry, hor-e h, i: ,,, i i for, 181.

, rearing on coco-nut estates, 150.

Poultry, trap nest for, 380.

Practical value of soil analysis, 374.

Prepotence in plant breeding, 43.

Press, a continuous, 38 1 .

Prioria copaifera, 309.

Produce, transport of
,
in Dominica, 25.

Prosopis juliflora (Algaroba bean), 190.

Prospects of sponge cultivation, 402.
Publications of the Imperial Department

of Agriculture. 89, 136.

Q-

Quail {Ortyx virginianus), 258.

Queensland nut (Macadamia ternifolia)
317.

Quiscalus fortirostris (Barbados black

bird), 257.

R.

Radio-active manures, 179.

Radium, a cheap form of, 169.
- and plant growth, 111, 119.

Pain-bird {Tyrarmus sp.), 258.

Rainfall, abnormal, in April 1915, 152.
— and gun-fire, 387.
— - - the degree ot wetness, I'li.'i,—

,
excessive effect of, on crops in

St Lucia, 403.
— in Dominica, 1914, 72

I. S. cotton belt, 299—
, yearly, in Antigua, 153

Ramie, use of in manufacture of gas
mantles, 220.

Rangoon bean (Plmseolus lunatus), 373.
Ravenalia madagascariensis (Traveller's

palm), 198.

Hearing poultry on coco nut estates, 150.

Red gum {Bursera gummifera), 26.

Research at Rorhamsted, 1014. 232.

Resources of German South West Africa,
275.

Rhodesia, ground nut cultivation experi-
ments in, 367.

Rhodesian bacon factory, L82.

Rhubarb, cultivation in Queensland, 1 (0.

Rice cultivation in Ceylon, 365.—
Spain, 284.

— meal, value per food unit, L'.'in

Ricin, characteristics of, 276.

Ricinus communis, 276, 373.

Road sweepings, manurial value of, 47,
Robusta coffee in Ceylon, 84.

Rothamsted, research at, 1914, 232.
Loot crops, experiments in Antigua, 11.

Rounceval pea {Yigna unguiculata)
ittacked l>y Cryptorhynchus borer,
346.

Roses suitable for cultivation in the
UVst Indies, 327.

Royal Borticultut tl Society, gardens of,

329.

Rubber, botanical sources of, 35'.».

1 iltivation and manufacture
southern India, 23.
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—
,
coco-iii is a coagulant of

, 139.—
,
commercial notes on, 271.

-— —
, shape of, 73.— cultivation in Malaya, 125.

v rthern Nigeria, 2 15.— — the Straits

nts, 379.
—

, Dominica, reports on, 3S, 188.— experiments in Dominica, 317.—
export from Brazil, 220.—

.exportation to foreign ports for

bidden, 12.
—

, Hevea, animal
;

, 23.—
,
—

, principles of tapping, 23.—
industry in <

teylon, increased stability

of, 365.— — of the Amazon, 252.—
, local effects of tapping on the tree,
365.

—
, Manihot, planting of, 142.—
, Para, vulcanization experiments on,

283.
—

, plantation, variability in, 23.

—
, planting of Manihot, 142.— seed, selection of, 185.—
, -trength of, 172.

—
tapper, influence of skill of, 73.— trade and war conditions, 376.—
trees, Castilloa, in Mexico, 23.

—
, variability in rate of cure of, 363.

—
, wild, and selection, 246.

sian heinp (Canwi '•('.< safc <
. 77.

Saccharimeter, a new, 293.

Saccharum orticinarum, L
,
353.

Sahasrabuddhe, G. X., 3< >7.

St. Croix, cotton experiments in, 134.—
, experimental work in, 299.

»St. Kitts, agricultural affairs in, 206.
—

,
items of local interest, 45, lis, 107,

139, 183, 223, 245. -279, 311, 351,

St. Kitts Nevis, cotton experiments iii.

39.

—
,
Cotton Traffic Ordinance, amend-

ment of, 70.

—
, experiments, with economic plants

in, 39.—
, plant pests and diseases in, 39.

—
, progress in chief industries in, 39.

St. Lucia Agricultural Credit Ordinance,

361
.—

,

—
,
education in, 204.

•—
,
coco-nut cultivation in, 277.

—
, effect of excessive rainfall on

103.

—
, efforts to establish bean industry in,

339.
•—

, exports from, 272.
— Government Lime JuiceFactory, 356.
.—

grasses, identification of, 277.
—

, introduction of the Jack Spaniard
into, 395.

St. Lucia, items ol local interest, I 3,

107, 169, 183, 245, 278, 326, 383
—

leaflets, 281.
—

,
lime cultivation in, 277. 389.

—
, plant distribution in, 277.

—
,
—

impoi tat ion into, 277.
—

, prospects of sugar industry in, 19.

—
, testing lime juice in,

v
t.

St Vincent Agricultural Credit

Loan Bank, Limited, I in,— arrowroot, 85.—
, cotton-growing competition in, 22

—
, cultivation of limes in, 68.—
, items of local interest, I"', 68, 107,

159, is:; 22:5. 21... 27s, 310, 326,

351, 360, 383.—
,
kiln ilrying Indian corn in, 100.

, live-stock in, 123.—
,
maize cultivation in, 220.—
report on International Products

Exhibition, 1911, 83.

anilla supports in, 381 .

Sansevieria, monograph on, 355.

Sap, transfusion of, 373.

Sapindus saponaria (soap-berry), 354.

Sarsaparilla "n the London market, 31,

63, 143, 175, 207, 239, 271, 303,

335, 367, 415.

Satsumo, or Citrus trifoliata, 40.

School farm in Xorthern Nigeria, 215.

Sch' "
>ls, American, agricultural teaching

in, 409.

Scientitic agriculture in Bengal, 269,

Score-cards, value of in agricultural edu-

cation, 268
Sea Island cotton, a use of, 150.

—
, expi nts 1

if, 1 35.

Sea-side grape (Coccoloba uvifera), 355.— Oxeye (Borrichia arhorescens), 355.

Seaweed as a source of manurial potash,
293

Secondary schools, agricultural education

in, 189.— —
, ruralised, curricula of, 189,

Seed, change of. 25.

Seedling cane l'..i'i 150, 27,

Seeds, action of carbon dioxide on germi-
nation of, 121.— for planting, treatment of, 168,—
, manganese in coat of, I 10,

—
, nil interest of, 121.

Self-burning limestone in Syria, 17".

Senna, export from Kgypt prohibited,
124.

Serum, anti-strangles, 25.

Sesame, yield of product- from, 332.

Sesamum indicum, 250.

Seychelles, production and selection of

coconuts in, 343—
,
vanilla growing in, •'! ! !.

Shannon, .1 Lionel, 24.

Sheep, hookworm, or nodular disease in,

67.

Shield-budding ol trnpical fruits, 36.

Sh.. iva robusta, 233.

Silver Oak (Greviilea robusta), 132.

Sisal cultivation in British last Africa,
55

— hemp -Bahamas, Florida (.1 i
-

77
—

i
—

(sisal hemp—
British East African), 77—

,

— (sisal hemp—
< (erman i last African), 77.

—
industry in British Africa, 75.— -

Mexican, t lida,

var. igata, 77.

—
plant, duration "i life of, 407.

ies, inheritance of, 283.

Skin disease of cattle in Antigua, 123.

Sin.,king of mangoes, .'5 12

Snails and Mack blight, 395.

(54.

Soil analysis, practical value of, 205,
:'.71

— chemisl i work in, 205.—
gas.s, study of, 205.—
investigation work in Assam, '.12.— losses bj leaching, 1

v
7.—

moisture, conservation of, 207.—
protozoa, 205.

, temperature of under different condi-

tions, 37 'J

Soils, acid, 217.—
, advantage of heating, 190.

—
,
function of fertilizers in, 190.

—
, Hawaiian, chemical investigatio
190.—
,

—
, production of ammonia and

nitrates in, 1 99.—
, Indian, fixation of nitrogen in, 347,— of Antigua, H3.—
, partial sterilization of, 7.—
, phosphorus and manganese << intent

if, 124.—
, physical analysis of, 109.

. swamp lice, gases of, 111.
—

, tropical, loss of fertilizers in, 191.

Sorghum or imphee (Sorghum uulgare),
41.

—
, prussic acid content of, 201.

Souari nut tree (Caryocar nuciferum),
277.

Sour grass, varieties of, 'it—
sop (Anotna tnuricata), 36.

Sources of rubber, botanical, 359.

South Afiica, citrus cultivation in, 247.
—

,
cotton industry in. 217.

. export- limn, 217.
—

,
live -lock in. 247.—

,
tobacco industry in, 217.

—
,
trade ,,i. 393.—

, West Indian canes in, 162.

Southern Nigeria, forestry in, 88.

Soya In an cake, value perf I unit, 230.

Spachea perforata, 309.

Spain, potash deposits in, 105.

Spondias dulcis, cythereo Golden apple,
hevi

— lute .11- plum), 36.

ge cultivation, prospects of, 102.

Spa 308.
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j adhesive', a novel, 1 24.

Spraying versus dipping, 219.

Stillpinia sebifera, 140.

Stizolobium aterrimum, 363.
— cienereuni, 158.
— niveum (Lion bean), 158.
—

pachylgbium, 158.—
sp., 333.

Stock-poisoning due to scarcitj of food,

40.
• for fruit trees, 23.

Stomata and drought resistance, 89.

Storage and application of pen manure,

199.

Storm-damaged crops in I
1

inica, 285.

Straits Settlements, rubber and coco-nut

cultivation in, 37'.».

Students' Corner, 13, 29, 45, 61. 77, 93,

109, 125, 141, 173, 221.

Sugar ami the war, 85.

— Commission, Royal, 37.

—
,
concrete manufacture of, 66.

—
crop in Java, 1914, 371.

— cultivation, extension in Portuguese
V t Africa, 348.

— —
) possible extension in Trinidad,

275.
—

,
Dutch colour standard for, 121.

— duties in ( !anada, 3.

— —
y proposed removal of in

I .S.A., 322.—
, export tax in Antigua, 344.

— extension in the Philippines, 339.

— factories, Government aid in estab-

lishment of, 185.

— —
, tropical water supply in,

177.

—
factory. Gunthorpes, 388

— — re.-ul s Cuban 274.

—
, history of, 131

—
,
increase of duties in England, 339

— industry, Natal, technical control for,

306.— — in St Lucia, prospects of, 19

— —
, study of factory conditions

in, 307.
— manufacture in Barbados, 281
— —

,
Messchaert juice grooves, 51.

— —
t
muscovado works and central

factories compared 405
— mills the Messuhac.t c«xwed roller

for. 51.

—
, phosphogelo-c used in manufacture

of, 188
—

possibilities in, British Cuiana, 292
—

, price of in Australia. 51.

—
, problems i" the chemistry of, 292.

— production in the Argentine, 252
_ — — — North-West

Frontier Province, India ">

— refinery, a new Canadian, 220.

— samples at New \ orl; Botanical

Gardens 185.

—
,
the I uitcli Standard of, 35

—
,
West Indian, in London, 259

—
, history of, 131.

Sugar, whi'e, Xorit process of manufac-

turing, 131.

Sugar apple (Anona squamosa), 36.

Sugar-cane, a new cane-cutting machine
28.—
,
classification of, 2.

—
,
colonial or home-grown beet, 50.— cultivation, expansion of within the

Empire, 396.
— — in the Philippines, a wasteful

practice in, 28.—
,
errors in field trials with, how to

avoid, 323.—
experiment- at Barbados, 1913-15,
407 — — Winkil Spruit, South

Africa, results of, 163— in Barbados, 27— —
, 1913-14, 263— the Leeward

Islands, 1913-14, 194.
—

, filter-press cake, by-product of, 242.— in India, 2.

—
,
La Cuite or pan sugar, 29.

—
,
maceration of megass, 116.—

,
manufacture in Hawaii, 116.—

, manurial experiments with 1'bacane,
163.

—
, micro-organisms in juices and syrups,
action of, 147.

—
, mill work in Java 3.—
, proposed extension of cultivation in

British colonial possessions, 258.—
, raising of varieties, 228.

-—
,
results of dressings of complete and

incomplete manures, 163,—
,
the molasses problem in Cuba, 1 16.—

, trash, burning of, 35.
-

varieties, raising of, 228.— wax, extraction of, 27"'

Sugar-canes. Barbados, in India, 89.—
, planting in Demerara, 131.—
,
West Indian, in South Africa, 162.

"sun power, utilization of, 56.

Sunn hemp (Crotnlaria juncea), 92.

Swamprice soils, gases of, 141

Sweet potato, experiment in planting,
181

—
planting, tuber cuttings versus

vii es, 181.— vines as food for stock, 181.—
potatoes, 4.

—
,

classification of, 249.
—

, developing strain from seed

lings, 140.—
, storage of, 140.

Sword bean (Canavalia ensiformis), 282,— -
(
—

gladiatum), 158.

Synedrella no.litlora (duckweed), 267.

T.

Tabanids (horse Hies), carrier- of anthrax,
203.

Azores, 92

Tamarinds on the London market, 207,

303, 415.

Tannin, extraction from Wattle bark,
249.

Tapping, effect on Para rubber tree, 295.

Tea, experimental cultivation in Brazil

and Pern, 92— —
Fiji, 92.—

,
— — Mauri-

tius, '.''J

—
,

— — Siamand
the Strait- Settlements, 92— — South

Carolina, 92.

— the

— — Uganda
and Nigeria, 92

—
, green dressings for manuring, 139.

Teak (Tectona. grandis), cultivation on
waste land, 182, 253.

Tecoma suberosa, 309
Tectona grandis (Teak), 182.

Tetl, a fodder grasss, 408.

Telephone troubles in the tropics, 264.

Telfairia pedata (lnhambaoe nut), 79.

Temperature of the soil under different

conditions, 379.

Teodre acailloux (Piptudenia peregrina),

156, 354.

Tepary (Phaseulns acutifolius), a new
bean, 115.

Tephrosia Candida, 183.—
purpurea, 204
—

, potash content of, 348
Textile fibres, present supply of, 73.
' The Spirit of the Soil', 41*2.
• The World- ( lotton ( 'rops', 275.

Theobroma Cacao, 97.

—
specio-um, 3d

Thespesia populnea (Mahoe or Anodyne),
250.

Thrinax Morrisii, 353.

Thymol, increased demand for, 313.—
, production of, 73.

Tick-bird (Crotophaga Ani), 258.— eradication, in Antigua, 219.— — Jamaica. 220.

Tick-, cod liver oil, a useful remedy for,

332
—

,
control of, •_' '.

< 7 .

Timber for estate purposes, preservative
treatment of, 9.

— resources of Cuba, 157.—
trees, direct sowiDg of seeds in

plantations, 182.

Tobacco growing in Madeira, prospects

of, 1 2

—
, Indian, 251.

—
industry i« South Africa, 247.

— — —
Tobago, development of,

252.

. Jaffa, 365.
—

, shaded, transpiration of, 217.

Tobago, tobacco industry in, 252

Tohoku College of Agriculture, 157.
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on,

217.

Tomato, acclimatization of, 308.— trade, Italian, 222

Tomatoes, canuiog. directions for, 214
—

-, inheritance of size in,—
, manuring experiments with, 325.

Tonka bean {Dipleryx udorata), 15 ''<,

277.

Toronto Kxliibitior, West [ndian awards
at 1 18

Tortola. coco-nut cultivation in, 173.—
, cotton cultivation in, 173.—
Experiment Station, 83, 244.

— Onion Growers' Association, 173,
345.

-—
,
onion growing in, 173—
progress of o ion ii dustry in, 252.

Trade and agriculture of Jamaica— conditions in British Colonies since

th .war, 297.
__ — ._

[ndia, 297.
"— \\ est Africa. 297.— of British East Africa, 55.— — Jamaica, effect of the war

409.
— — South Africa in 1914, 393— — the Cayman Islands, 172

Transfusion of sap, 373.

Transpiration of a partial parasite, :— of shaded tobacco, 217.

Trap nest for poultry, .3*0.

Traveller's palm (Ravenalia madagas-
cariensis), 198.

Treatment of seeds for planting, 168.

Treculia africana, 309
Trinidad, agricultural banks for, 329..— and Tobago. Report on Department

of Agriculture, 1913-14, 216.— - Wild Birds and Wild
Animals 1'rotection Ordinance, 280.—
,
cacao niauiirial experiments in, 99.— — Planters' Association, incor-

poration of, 130
—

, cassava industry in, 108.
—

, imports of corn into, 61.—
,
items of local interest, 'i26.—

,
Nature Study in Elementary Schools

of, 137
—

, possible extension of sugar cultivation

in, 275.
—

, Tonka beans in, 153.

Triphasia aurantiola (.Myrtle lime), 83.

Tropical drug plants, 359.— foodstuffs and their valuation, 219,—
products, demand for, 157.

Tropics, agricultural engineering in, 216
—

, pig raising in, 392.
—

,
relation of International Institute of

Agriculture to the, 120.

^-, universities in the, 232.

Tubercle bacilli in milk, destruction

by electricity, 76.

Tuberculosis transmissibility of, 301.

Turf, f7

Turkey buzzard (Cathartts auro),
carrier of anthrax, 203.

Tyrannus sp., 258.

of

U.

(Jba cane, manurial experiments with,
163

United Kingdom, imports of cotton into,

412

United States quarantine against citrus

canker. 56.

Universities in the tropics, 232,

l* plain! long staph; cotton, spinning
test, 86.

Valuation of tropical foodstuffs, 219.
Vanilla cuttings, 41.
- growing in the Seychelles, 343,
- in the French West Indies,

-
I.—

planifolia, 84, 333— pompona, 84
—

, supports for, 343.
- in St. Vincent, 381.

Varieties of sour grass, 381.

Vegetable lye, a new, 262.— growing in Antigua, 54.—
products, new, 26 (.

Velvet bean, Florida, 217.

Vetiveria zizanioides, 359.

Vicia Faba, 165

Vigna catjang, 105, 363.—
(dolichos) sesquipedalis (Asparagus

bean). 158.—
luteola, 410
— attacked by (Jryptorliycchus

borer, 346.

Village clubs and associations in England
295.

Vinca rosea (Old Maid or Periwinkle),
355.

Vinegar made from pineapple juice, 190

Virgin Islands, items of local interest

in, 45, 159, 279, 327, 366— Onion Growers Associations

412.

Vitamines in lime juice, 345.

Vitis vinifera, 373.

Voandzeia subterranea (Anjola pea), L05.
•

Vomiting sickness' in Jamaica, 396.

Vulcanization experiments on Para

rubber, 283.

W.

Walton, J. U., 338.

War conditions and the rubber trade,

376.

Washingtonia tilifera, 327.

Water grass (Paspalum dilatatum), 291.—
,
loss of from growing plants, 389.

—
purification, excess of lime method

of, 313.—
supply in tropical sugar factories,

177.

Wattle bark, extraction of tannin from,

249.

Wedelia bupthalmoides, 98
\\. .

ds, control of, 300

, eradicating with ammonium sul-

phate 267

, eradication bj use oi kaiuit, 248.
—

,
blow lamp for killing. -267.

. suppression of b) arseniti ol oda

spray. 124
W

eights and in.' i 'in of the I

Kingdom and I United Si iti -. 1 I

West Imlian Agriculture, cooperative
insurance in, 32 I

— award- at the Toronto Exhi-

bition, 1 t8.

Bay oil, 310.
-

industry, 72
' West Indian Bulletin', 104, 217.

West [ndian cans in South Vfrica,

162.

— cotton on th.' Livi rpool market,
22, 38, 54, 70. 86 L02, 119. 134.

150 166, 182, L98, 211 230, 246,

262, 27s, 291. 326 342 358 :7 1

390, 406.
1 in at Canadian National

Exhibition 348.— —
crops, exhibiting, l

v 7.— — economic plants and animals,

origin of 97.

fisheries development of, 177.
- fruit and the war 360.— — ground nuts, 103.

— —
patois, nature of 200.

- Permanent Exhibitions in

< anaila, 41.— — Sea Island cotton, fixed prices

for, 342.
—

sugar in London, 259.

West Indies ajowan seeds for thymol in,

392.
— —

,
bacon factory suggested for,

118
—

,
cassava cultivation in, cost of,

167.— —
,
cotton expert's tour in, 104.— —

,

—
exports from. 230, 326

— —
,
cultivation of castor oil >eed in,

155
1 h'uble coco-nut palm in, 312.

in Canada 1915, 248.— —
,
motor ploughing in, 301.— —

,
roses suitable for cultivation in,

327
Wheat rations r,rs><* corn rations, 347.

White sugar manufacture of, 226.
—

, Norit process of manufactur-

ing. 131.

Wild birds of Trinidad. 2S0
- citrus fruits of Madagascar, L97
- coffee or ' Coffee bush' (Clerodendron

acuteatum) 83— rubber ai .1 selection, 24<'>

Wolstenholme and Holland, Messrs. 22,

38, 54 70. 86, 119, 134, 150, 182,

198, 230 262, 278, 294, 32*;, 358,

374, 406.
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The 'WEST INDIAN BULLETIN;. A Quarterly Scientific Journal.
Volume 1. No. 1. Out of print. Nos. 2, 3 I 4, in ori covers as issu I
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in 1905-6, No. 47: in L906-7, No. 51; in 1907-8, No. 57; (77) Erysipelas and Hoose. Price 2d.

in 1908-9, No. (14: in 1909-10, No. 68; price id. each <78) Onion Cultivation. Price 3d.

Sugar-cane Experiments in the Leeward Islands, (79) Root Diseases of Lime Trees in Foresl Districts. I'm

in L910-11; in 1911-12; In L912-13, price I*, each.

The above will be supplied post free for in additional charge of £'. for the pampHlets marked 2d.; [</. foi

marked id. and for Nos 7.", and 75; 1 '."'. foi Nos. I". 11. 19, 59, 62, 63
s

67 and 71. Posl _ No. 71, 4/.

and for No. 72. 2d.

The ' AGRICULTURAL NEWS ': A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence and from

other reports; and, in fact, any information indicating what is going on in each colony and the progress made in

Agricultural matters throughout the West Indies.
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is printed in time to be distributed, regularly, by each mail, and is on sale by the

local agents of the Department al one penny per number, post tree. 2d. The subscription price, including postage, a
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