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unbroken activity, and that activity has spread itself

in every direction in which the welfare of agriculture in

the West Indies might be directly or indirectly affected.

The first task was, while utilizing existing

Botanic Departments and their staffs, U) remould them

in a more agricultural form, and to institute agricul-

tural experiment stations where every tropical product

with any promise of value might be subjected no care-

ful trial cultivation. Sugar was, and is still, the

mainstay of a large part of the West Indies, and the

Commissioner accordingly devoted great attention

to the reorganization of the sugar-cane experiments,

which for many years had been carried on at Barbados

and Antigua. Large tyrants were made for the provis-

ion of adeijuate staffs and expenses, .and extensive series

of experiments were begun for the raising and testing

of seedling varieties, and for testing the effect of

various manures and methods of tillage upon the

growth and yield of the sugar-cane. A number of other

matters bearing upon the same subject were carefidly

investigated, and in recent, years the. production of

hybrids of known parentage, and the investigation of

hybridization of the susrar-cane on Mendelian lines

have formed part of the work of the Department. As

u result of ten years' work, while such valuable varie-

ties as B. 147, B. 208, and B. 376 have been brought

into prominence and thoroughly tested, some 30,000

new varieties of cane have been raised in Barbados

as seedlings, and are being tested agriculturally

and chemically : and there is good reason to hope

that some of them will prove a material advance on the

older varieties, not only in their yields of cane and sugar,

but also in other valuable properties, especially in their

power of resisting the various diseases that in the past

have caused so much loss to the industry.

The revival of the cotton industry will be alluded

to later, but the large number of tropical products and

subjects connected with them, which have received

attention and investigation at the hands of the Com-

missioner of Agriculture and his staff, will l)e realized

by a perusal of the list of
'

Pamphlets
'

published dur-

ing the past ten years. These pamphlets, each of which is

a innlfam in parvo on the subject of which it treats,

amount to some fifty-four in number, and include

pamphlets on Sugar-cane Experiments, Treatment of

Insect Pests,' Plain Talk to Small Owners,' Treatment of

Fungoid Pests, Onion Cultivation, Ground Nuts^
Diseases of the Sugar-cane, Moth Borer in Sugar-cane,

Manurial Experiments, Bee-keeping, Oranges, Tobacco,
' Hints to Settlers in Tobago,' Lime Cultivation, Fungus
Diseases of Cacao, Millions and Mosquitos, 'ABC of

Cotton Cultivation,' and other subjects.

Agricultural Education received attention fron»

the first. Grants were made for instruction in Agri-

cultural Science, and f)r the provision of exhibitions at

Harrison College, Barbados, and at the Grammar

School, Antigua. Courses of lectures were given t.>

primary school teachers in various islands, grants were

made to assist in providing agricultural in.^truction in

the [irimary schools, and Industrial Agricultural

schools were founded at St. Vincent, St. Lucia, and

Dominica, where the sons of small proprietors are

r)rovided free with education, board, lodging and cloth-

ing, and receive a three- or four-years' course of instruc-

tion in the theory and practice of Agriculture, adapted

to the needs of the overseer and small proprietor.

The peasant propiiL-tor and small plantation-tenant

shows, inaugurated by Sir Daniel Morris and regularly

held every year liy the Department, must also rank as

among his iujportatit educational efforts.

Pu c ignizing that .-ui ethcient means of circulating

the inf Tmation gathered by the Department was all

impoit-mt, great attention was devoted to publications.

The first number of the llV.sf Inillan Bulletin.,

a scientific review of the work of the Depart-

ment, appeared in July 1899, and has since been issued

at quarterly inteivals. The large reports of the Sugar-

cane experiments at Barbados, and the Leeward

Islands, as well :is the annual pamphlets which give

a popular summaiy iif the same work, and the annual

reports of the f! .tiuie and Agricultural Stations and

Ao-ricultural Schools of the various islands, are well

known. Then there is the long pamphlet series on

various suljjects alnady alluded to. Last and not
least^

there is the A(jricultt(ral JS^ews, a popular fort-

nightly review of the work of the Imperial Department
of Agriculture, which first appeared in April 1902, and

has enjoyed a steady and rapidly increasing circulation

ever since.

The broad view that was taken by Sir Daniel

Morris, who received the honour of knigiithood in

1903, as to the scope of his uurk for ilie West Indies,

is nowhere more clearly shown than in his efforts to

improve the trade relations between the West Indies

and Canada, which resulted in a Conference of

Representatives in 190S, and the appointment by the

Dominion of a special Trade Commissioner. The full

fruit of this movement has yet to be gatherc^d.

While Sir Daniel brought together and co-ordina-

ted the work of the scientifi/ officers already existing

in the West Indies, he also introduced and trained

a number of young University science graduates in the

Department. It is safe to say that the experience they



"V.M. Vlll No. 175 THE AGRICULTURAL NKWS.

guinerl under tlio Commissioner has iiad much to do with

the success they have achieved after leavina; tiie Depart-
ment for wider fields, and that their training has been

a service of more than West Indian bearing.

The Imperial Department of Agriculture under

Sir Daniel Morris will probably be more especially

associated with two important agricultural achieve-

ments. The first is the inauguration and holding: of

annual or biennial Conferences, and the second is the

re-establishment of the Cotton Industry, which had

been almost extinct in the West Indies for about one

hundred years.

The West Indian Agricultural Conferences have

been held at Barbados, Trinidad, and Jamaica, and have

served to bring together the scieiititic officers of all the

West Indian Colonies, as well as representatives of the

Agricultural Societies and of the Education Depart-
ments. It would be difficult to overestimate the effect

of these interchanges of views. On the one hand, they
have served to bring home to the scientific worker the

needs of the- practical agriculturist,- and on the other

they have inspired the practical worker with confidence

in his scientific advisers. The Presidential Addresses

of Sir Daniel Morris, which cover the whole ranee of

West Indian agriculture, and the discussions which

have followed, form a valuable part of the proceedings.

Owing to the dearth of the supplies of raw cotton

in England, Sir Daniel Morris in 1902 took up the

subject of cotton growing. After preliminary investi-

gations, he paid a visit to the Sea Islands and there

carefully studied the methods of Seed selection, cultiva-

tion, and treatment of insect pests of cotton, as well as

cotton ginning and other subjects connected with the

manufacture. He clinched the matter by purchasing
a large quantity of the best Sea Island cotton seed, a step
the wisdom of which became apparent when it was

afterwards ascertained that further supplies of seed

could not be obtained from the Sea Islands. This seed,

so obtained, has formed the nucleus from which all the

best seed of the West Indies has been subsequently
derived. Sir Daniel Morris, with a.ssistance rendered

by the British Cotton-growing Association, in co-opera-
tion with officers connected with the Department,

organized the establishment of ginneries in various

islands, and compiled and published the well-know^n

pamphlet entitled the 'ABC of Cotton Planting ;

'

and

since then the Department has been unremitting in

its work on the selection and cultivation of cotton, in

the study of insect and fungoid diseases, and in the

information and assistance afforded by the staff to

cotton planters.

In LS98, when Sir Daniel Morris came to the West
Indies, these islands were a source of great anxiety.

To-day there is everywhere encouraging evidence of pro-

gress and security, and such islands as St. Vincent, Toba-

go, Montserrat, and even -areas of larger islands that

seemed likely to run to waste, are now under a prosper-
ous cultivation. Many factors have certainly been at

work, amongst which, very imjtortant, was the abolition

of sugar-bounties. But among the factors that have
been at work to improve agriculture and increase the

prosperity of these islands, there has been none more

important than the unremitting efforts of the Depart-
ment of Agriculture under the late Lommissioner.

Sir Daniel Morris brought to the West Indies unbound-
ed confidence in the future, and in the resources of

these islands, a wide experience of Agriculture, and

unflagging effort not to be discouraged by the difficul-

ties of the task. All will bear testimony to the results

which he has achieved.

Although the immediate connexion of Sir Daniel

Morris with the West Indies has been severed, there is

reason to hope that his mature experience and wise

counsel will still remain at the disposal of the empire.
It is the wish of his colleagues, as well as of the West

Indies, that he may long enjoy the measure of rest to

which his lengthy and unremitting labours entitle him.

ARBOR DAY AT ANTIGUA.
Under the auspices of a strong Central Committee

(of which Dr. Francis Watts, C.M.G., is Chairman), and
w-ith sub-Committees in the several parishes, the
seventh annual celebration of Arbor Day took place at

Antigua on November 9 last.

At St. John's the ])roceedings commenced with aa

inspection of the local forces by his Excellency the Governor
of the Leeward Islands (Sir Hickham Sweet-Escott, K.C.M.G.).
The objects of Arbor Day movement and the scope of the

work at Antigua were brietty explained by Dr. Watts, and
after a short speech from the Governor, a tree was planted

by his Excellency at the north-east corner of Country Road.
Five Royal Palms were also planted along the Country Road

by the St. John's City Commissioners.

Children from the elementary schools planted twenty-
four mahogany trees in the road leading to the hospital, thus

completing the elementary schools' avenue begun in 1902.

Trees were also planted Ijy the nursing statf at the Hos-

pital, representatives of the Tiiils' High School, and students

of Spring Gardens Training College, and the Buxton Grove

Seminary.
Arbor Day was similarly observed in a number of other

parishes of the island, the total number of trees planted at

Antigua on November 9 being 222. The trees were in niaia

part, mahogany and palms of various kinds (chiefly date and

royal palms), together with smaller numbers of whitewood,,

Saman, etc.

The expenses i-ncurred on the occasion amounted alto-

gether to £4 12.S. Ud.
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WEST INDIAN FRUIT.
THE 'KING' ORANGE.

An orange of superior qn;ilit\-,
known as the

'

King' variety, the first plants of which were imported

directly from Cochin China some twenty-eight years

ago, has lately attracted attention in the citrus fruit

districts of the United States, and an account of its

characteristics, etc. (with illustrations), is given in the

course of an article entitled
'

Promising New Fruits,'

which appears in the latest Ycarhodl,- of the United

States Department of Agriculture.

It is mentioned that tliis orange (whii-li is al.sfp known

by the name of
'

King of Siaiii ') is the tir.st citins fruit of high

quality whicli has reached the United State.s by direct impor-
tation from Ea.stern Asia, the u.sual course being a .slow

migration through Western Asia, and the orange-growing
districts of the Mediterranean.

The '

Kin;; orange was at first classed with the manda
rins and tangerini-s, but further e.xperience with the variety

has shown that it is so distinct in the character of the tree,

the fruit, and the time of ripening that it appears worthy of

recognition as a distiin-t horticultural grouji, if not a sub-

.spccies.

Specimens of the fruit of this orange were first obtained

from Eastern Asia by a I)r. S. 1!. Magee, of Riverside, Cali-

fornia, in 1880, throngli the ertbrts of the United States

Mini.ster at Tokio. From the seeds of these fruits Dr. Magee
raised a number of young plants, and in the following year

twenty-live jilants of the variety were im[)orted direct from

("ochin ('hina. I'.udded trees appear to h.ive been jiroduced
V>oth from the seedlings and the imported plants, and this

probalily accounts for the rather wide range in haliit of

growth, tliornincss of wood, and ipiality of fruit found on

trees of the
"

King' variety at the jjresent time.

The '

King
'

orange first fruited in the United State.s in

188."), and specimens were received by the Department of

Agriculture for the first time in 1887. The variety has been

disseminated both in California and Florida, and in this

pro|)agation work consistent efforts have been made, by care-

ful bud selection, to leduce the original thorniness of the

variety.
This variety of orange has U[) to the present done n)uch

better in Florida than in California. In certain localities of

the latter State it has attained high perfection, and when
well grown, the fruit, placed on the market late in spring,
has brought higher prices in the northern market than any
other variety of orange grown in Florida. The fir.st box of

fruit of this kind placed on the New York market is reported
to liave sold for i*7-00.

The '

King
'

orange is described as being medium to

large in size, dark reddi.^h-orange in colour, the rind moder-

ately thick, rather soft, and possessing ,a distinctive and

agreeaVile aroiua and flavour, flesh loose and soft in te.\ture,

juice abundant, and with a peculiarly rich, sweet flavour.

The general quality of the fruit is reported to be very good ;

in fact, it is stated that it ranks with the very finest kinds,
and therefore is worthy of the attention of growers for

special markets whicli will pay for fruit of extra quality.
This fruit appears to be mure suited for tropical than for

sub-tropical cultivation, since it is mentioned that it is more
sensitive to climatic changes than most vi>rieties of oranges.

COLONIAL FRUIT SHOW.
The twelfth show of colonial fruit and jncserves held

under the auspices of the Royal Horticultural Society took

place in London from November \i6 to 30 last. Excellent

displays of West Indian produce were on view, those from

Dominica and Trinidad being es[iecially noteworthy.

Jamaica, Montserrat, and Antigua also participated.

Some idea of the display made by the several colonies

may be gained from the interesting illustrations of the .show,

which appeared in the West Indi/i Committee Circiitnr of

December 8 last. The same journal mentions that the

honours of the exhibition undoubtedly fell to Dominica.

The fruit from that Lsland was in nice condition, of good
colour, and also free from any signs of blight. The advance

in quality made by Dominica fruit, as compared with the

collections .sent o\er some four years ago, is alluded to, since

it indicites that much more attention is jiaid now than

formerly to the essential matters of selection, grading, and

jiacking. The excellence of individual exhibits is indicated

Ijy the fact that Dominica was awarded no fewer than five

medals. The exhibit from Trinidad was not .so gocxl as

might have been expected, taking into account the resource.*

of the island. A case of fruiting pineapples, in fine condi-

tion, attracted a consiileralile amount of attention, however.

The bottled fruits from all the colonies were good and
.showed great improvement on those of |iast years.

The following may be mentioned among the awards for

fruits: Silver gilt Knightian medals to J)ominica I'.otanie

Station for citrus fruits and to Hon A. .Mfor<l'Xleholls,

C. .M.(!., for limes and lime products; silver Knightian medals

to Hon. J. Cox Fillan and Mr. A. H. C. Lockhart, l>oth of

Dominica, for limes ; and silver Ranksian medals to the

I'ermanent Exhibition Committee of Trinidad for their

general exhibit of citrus fruit, liananas, papaws, growing pine-

apples, etc., and to the Agricultural School, Dominica.
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SUGAR INDUSTRY.

Sugar-cane Experiments at Barbados.

At a iiieetinj^ of the Barliadus AgruMiltiiral Society

held on December II last, Professor (rAlbmiuerque and

Mr. John R. Bovell presented a summary of the chief

results obuined in connexion with the sugarcane

seedling and manurial experiments, carried on at

Barbados under the direction of the Imperial Depart-
ment of Agricu.lture, during the crop season I90(i-.S.

These e.xperiments Lave now been in progress for a long

period, and daring the past ten years no less than 33,000

varieties of cane have been raised from seed, and their

qualities studied before planting out in the field, and in

many cases, in the chemical laboratory also, for the purpose

of selecting and jiroinigating the kinds that possess the most

desirable agricultural and chemical characters. An account

of the methods followed in raising new seedling canes was

given liy Professor d'Albuquerque, who also referred to the

introduction of the process of artificial hybridization into the

work, by the help of which it is hoped to obtain more certain

results ill a shorter time than if the work was carried on

solely with varieties of cane, the parentage of which was

not completely controlled.

Selected varieties of seedling canes were, in the crop

season 1906-8, grown on twelve black-soil estates and three

red-soil estates, which represent every variety of soil and

climate in sugar cultivation in the island. The plots of land

on which the selected varieties were grown were in every case

cultivated in the same manner as the rest of the canes on the

estate.

The weather eonditii.ins, on the whole, were not favour-

able, the season being very dry, so that the growth made was

poor, and root disease was more prevalent than usual.

Of the selected varieties grown in comj)arison with the

White Transparent on black-soil estates at Barbados. Scaly

Seedling, B. 3,412, B. 208, B. 3,747, and B. 147 did best,

coming in the order given. While White Transparent

yielded 4,809 lb. of muscavado sugar per acre, B. 208 gave

5,41U lb., or an increased value of ^lO'SS per acre compared
with the .standard variety. R. 3,412 yielded .5,780 Itx, and

Sealy Seedling 6,184 ft)., the.se being increased values of

.?1757 and §24-89 per acre respectively, compared with the

return from WTiite Trans[)arent under similar circumstances.

The superior returns given by the seedling varieties are

still more apparent when the figures for the red-soil estates

are considered. Taking first the results for plant canes only,

the list is headed by cane B. 1,521, which gave 7,446 R. of

muscovado sugar per acre, as compared with 4,710 tt). yielded

by White Transjiarcnt, the increased value of the return from

the seedling being §49'50 per acre. A number of other canes

also ga\e excellent results on red soils in comparison with

the standard variety. The chief of these are : B. 3,405,

yielding 7,165 R. of nui.scovado sugar per acre, with a value

of t44-'44 per acre in e.xcess of that given by the White

Transparent ;
B. 3,390, yielding 6,920 tti. of sugar per acre,

and an increased value of 840 ;
B. 1,386, yielding 6,88<S lb.

of .sugar, with an increased value of .•?39-42 ;
B. 1,566, yield-

ing 6,608 lb. of sugar, with an increased value of S34-35 ;

and B. 3,412, which gave 6,570 D). of muscovado sugar per

acre, and a value of •533-67 over and above that yielded by
the White Transparent cane. B. 376, B. 1,753, and D. 95

grown as plant canes on red soils also gave returns valued at

829-57, 825-61, and 821 '25 per acre respectively, in excess

of the crop yielded by White Transparent.

Taking next the average returns fi-om a crop of I'lant

canes and a crop, of first ratoons grown on reil-soil e.^tates

(plant canes reaped in 1907 and ratoons in 190S), it is seen

that cane B. 1,386 comes out first, with' a total yield of

13,944 ft. of muscovado sugar for the two crops. This

represents a value of 873-27 per acre in excess of the return

( 9,896 ft. ) given liy White Transparent during the two seasons.

Canes B. 3.390 and B. 3,405 gave returns valued at 865-45

and 859-86 per acre respectively (for the two reapiugs) over

and above the value of the sugar crop from White Trans-

parent, while the yields from B. 376, B. 1,566, and B. 3,412

were only slightly less in value. Following these, come

D. 95, and B. 208, with crop yields for the two years of

11,977 ft. and 10,890 ft respectively, of muscovado sugar.

These yields were worth 83765 and 817-99 per acre more

than the yields from White Transparent under similar circum-

stances.

Considering now the results obtained every year sin^-e

1900, it is seen that six seedlings have, on the average of the

seasons, done better than White Transparent as plant canes

on black soils. B. 3,696 comes first among these, with an

average return, for the nine years, of 6, 1 1 2 ft. of muscovado

sugar per acre. The average yield given by White Tran.s-

parent was 5,211 ft. per acre, the value of this return being

816-31 less than the .seedling. B. 1,529 takes second
place,

with an average return of 5,762 ft., the value of which is

$997 per acre better than the crop from AVhite Transparent.

B. 20S and B. 147 are third and fourth as plant canes on

black .soils, their average crop yields since 1900 being

5,697 ft and 5,627 ft. of muscovado sugar per acre with

increased values of 88-80 and 87-53, resi.ectively, comiiared

with White Tr-ensparent.

Coming next to the red-soil estates, the superior crop-

yielding powers of many of the seedlings, compared with

White Transparent, is as evident over the whole period

1900-8, as in the season 1 906-8 alone. Taking the results from

plant canes alone. White Transparent has given an average

return of 4,515 ft. of muscovado sugar per acre during the

nine years. This yield has been exceeded by nine seedlings, of

which B. 3,405 come-i first, with an average annual return of

7,802 ft. of muscovado sugar, valued at 859-50, in excess of

the yield from White Transparent. B. 3,412 is second on the

list, "with an average return of 7,467 ft., worth 853-43 per acre

more than the crop from the standard cane.
^

The other

seedlings which surpassed White Transparent in yield a.*

plant canes on red soils are : B. 3,390, average return 7,388 ft.

of nuiscovado sugar per acre
;
B. 1,566, average return 6,894 ft. ;

B. 1,529, average return 5,470 ft.; B. 376, average return

5,457 ft.; B. 1,521, average return 5,446 ft.; B. 208, average

return 5,353 ft.: and D. 95, average return 5,116 ft. per acre.

Taking the average results both for plant canes and

ratoons on red soils during the past nine years, the returns

from White Transparent have been excelled by those from

four seedlings. Tlie average yield for two crops (plant canes

and 1st ratoons) from White Transparent has been 9,012 ft.

Under the same circumstances, B. 208 gave an average

(two-year) crop of 9,724 ft. of sugar per acre
;
D. 95 yielded

10,403 ft.; the average (two-year) crop from B. 376 was

10,778 ft.; ,
while B. 1,566 did best of all, giving an average

yield, over the two years, of 12.244 ft., worth 858-.50 per

acre more than the return from White Transparent.

Some notes on new seedlings and on the manurial

experiments with sugar-cane in progress at different

stations in the island will bo given in the next issue.
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WEST INDIAN COTTON
Messrs. Wolstenholme & Holland, of Livei-pool,

write as follows, under date December 22, wir.h refer-

ence to the sales of West Indian S^a Island cotton :
—

Since our last report onlj- 40 bales of West Indian Sea

Islands have been sold
;
of these about 20 bales were Grenada

at 9;V/., 10 St. Kitt's at Hhd., a few bales of supertine

Barbados at 17(7., the remainder being stains at i'^il.

Holders of Carolina Sea Islands are more eager to sell,

fine quality cotton being quoted at 12|(/^.,
and fully fine at

131(7. The stock of superfine planters' crop lots in that

market is very considerable (about 6,000 bales), and lots

which were held for 19(7. to 20(7., two or three months since,

are now offering at lid. without finding buyers.

Spinners of Sea Islands cannot sell the finer i|ualitier( of

yarn, and are therefore spinning Oeorgias and Floridas,

which are selling at 10(7. to ll(?. per lb.; the outlook is

therefore not very encouraging.

NOTES FOR COTTON GROWERS.
Cotton picking has been in active progress for

some time on most estates where the crop is grown.

In many cnses the first picking has already been

completed, anel in Barbados and other islands, where

the leaf blister-mite iloes not exist, planters will shortly

be turning their attention to preparation for the second

crop.

In view of the frei|uent and heavy showers of rain that

have been experienced in one or two of the islands of late, it

should be generally understood that it is not wise to pick the

cotton until it has' had a chance of drying thoroughly. For

the same reason jjicking should not be .started in the morn-

ing until the sun has been up sufficiently long to dry up the

dew that has fallen in the night.

The advantage of a jiicking bag which enables stained

cotton to be separated from the clean product at the time of

gathering has been iiointcd out on more than one occasi(m

in the Ai/rirt(lfiii(i/
Srwx. A bag about 2 feet deep liy 18

inches wide, with a pocket on the outside, half the size of

the bag (1 foot deep and 18 inches wide), is very convenient.

The pocket is for the reception of the stained cotton.

In sorting or grading seed-cotton, light, round

trays, of about 30 inches in diameter, have been found useful

on many cotton estates. From St. Vincent it has been

reported that a tray the centre of Which is composed of

a meslnvork of fine woven cane, with a diameter of wood,

has been adopted in .some cases. These trays are made

locally at a small price. The tray is held on the knee, and on

it the seed-cotton, as it comes fi..m the field, is thrown and

spread out. In thi.s way it is easy to separate all stained and

undesiralde cotton.

It has already been mentioned that cotton should not be

picked w-hen damp This is because it is impossible to

properly gin seed-cotton which is not thoroughly dry, and

naturally the price obtained for the resulting lint is not so

high as would have been the case if ginning had been properly
carried out- The advisability of thoroughly sunning the

cotton before .sending to the ginnery is therefore at once

apparent.
The provision of due space between the cotton plants is

always an important matter, but it may be pointed out that wide

spacing and [ilenfy of room are more important when a second

crop of cotton is e.\-pected than when only one crop is to be

gathered. .At the time of the first yield, the plant is nor-

mally erect, with short lateral brandies given off from the

primary shoot on which the cotton bolls are borne ; after this

first crop has been gatliered. large, spreading, lateral branches

grow out from the bottom of the primary stem, and these

must have plenty of room to develop if a good secondary yield

is to be expected. On no account, therefore, should the plants

l)e crowded. There should he a space of from o to 6 feet

between the row^s, and if the plants Xre too crowded in the

rows, so that the secondary bninches interfere with each other,

occasional jilants should be pulled out.

The growth for the second picking has to take place in

the months of .January, Kebruary. and March, which are

usually very dry. Since the plants need as much moisture as

they can get, in order to give the best results, it is iin['ortant

that the land be kejtt in such a condition that the supply of

soil moisture is conserved as much as possible. Frequent

hoeings should therefore be given, in order to prevent the

U[)per layer from caking, and to jirovide a mulch of loose soil

e surface.

BREAD-FRUITS OF THE TROPICS.
Vudri- the above title the Trupical AgricuUarist

of November last contTiins an article which deals with

the bread-fruit (Artocirpu.f mrisa) so well known in

the West Indies, and other specn's of .\rtoearpnS,

the liiiits of w hieh are used (or food in different rarts

of the world. Reference is also made to a number of

other tropical plants, to the produce (frniis, stems, and

tubers) of which the term ' bread
'

has been applied by
the inliabitants of the country in which they grow.

Among those plants are Trt'riiUd dfricana, found in

Tri.pical Africa (and which belongs to the same natural

order— the Urticaceae—as the genus Artocarpns),

]'(i,vl<mm Scram, &s\>ec\iiSoi screw-piiie with huge,

irlobul.u- pendant fruits, found in the Nicobar Islands,
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and the 'bread-fruits' of Northern A iislralia ((AnvfeinVt

eduUs), together wit.h several others. Undoubtedly
the most vah):ible kind of all is the

'

bread-fruit
'

nf

Malaya and the South Sea Islands, which flourishes so

well in the West Indies. The following extracts deal-

ing with the species of Artocarpus are taken from the

article in question :
—

Artt)C(irpit.i incisa, the bread fruit [iroper, knnwn also as

the
' Tahiti bread-fruit,' is, in regard to foliage, one of the

handsomest of tropical trees. Growing to a height of 40 to

50 feet, it bears very large shining leaves, which are deeply
cut into lobes. The fruit is oval or round in shape, and

abiiut the size of a musk-melon. The fruit of the best

varieties contain;; no seed, the whole interior consisting of a

.solid mass of Heshy pulp. This, when sliced and roasted,

somewhat resembles the crumb of a new loaf. It is nuich

esteemed in Ceylon as a vegetable for curries, and may also

be prepared and used in various other ways. It can there-

fore be understood why it forms the principal diet of the

natives of the South Sea Islands. The fruit should be

picked for use when it is full-grown and has not commenced
to ripen, the latter state being indicated by a softness of the

puli>. The green colour of the fruit is constant. The tree

thrives up to 1,500 feet in the moist, hot districts of Ceylon,
more especially in proximity to the sea. It is propagated by
suckers from the roots, and also by layering.

Artocarjnis iyitegrifulia, or the jack-fruit, is a common
but useful tree, and the produce is a standard article of food

with the working classes in the Eastern tropics. Though
met with in a naturalized state in Ceylon, it is not indigenous,

having been originally brought from Southern India. That

it has now been intruduceil and established in almost all

tropical countries is only wdiat is to be expected. The enor-

mous fruit, which may weigh anything up to 112 tb., is

borne on the trunk and older branches sometimes at the base

of the trunk, or even under the ground surface, it is usually

oblong and irregular in shape, though sometimes almost

perfectly i-ound or oval. The jack-fruit is a familiar oliject in

the moist low country of Ceylon. The pulp forms an important
article of food with the natives, whilst Europeans also relish

it when cooked in curries. When ripe, the whole fruit has an

overpowering odour, and, unfortunately, the stronger the

smell the better the quality of the fruit. To those who relLsh

the latter, however, the odour is not objectionable. The

edible pulp which fills the interior consists of a solid mass of

white or cream-coloured flaky substance, which is cooked and

prepared in various wajs, and sometimes eaten raw. It is

sold in pieces at a few cents each. The seeds, which are of

the size and form of dates, are roasted and utilized in the

preiiaration of curries, etc. They are lioth tasty and nutri-

tious. There are numerous varieties of jack-tree, differing

chiefly in the shape and flavour of the fruit.

Artocarpus Lakuoclia, known in India as the '

ilonkey-

jack,' is an erect tree with oblong, entire dark-green leaves,

which are about 8 inches long and 4 inches broad. It is

a native of Bengal, and though not a staple article of diet,

its fruit is said to be sometimes eaten and relished. The

fruit is roundish or oblong in shape, of the size of an orange.
The tree flourishes at Peradeniya, and in Southern India up
to 4,000 feet.

Artdcarjius ndliilia. —This is the indigenous bread-fruit

of Ceylon. It is a handsome tree, usually growing to a height
of about 50 feet, but sometimes to a much greater height.

It has a spreading habit, with a round head, and bears large

leathery leaves which are wavy at the margin. The fruit

is like a thick cone, 6 to 8 inches long ;
it is commonly

eaten bj' the natives, being cooked and used as a vegetable
for curries, etc. It contains several round white seeds, of the

form of large peas, which are rcjasted and eaten. The tree

is confined to Ceylon, and grows in the moist low country up
to 2,00t) feet. It is readily projiagated by seed, and is well

worth cultivating as a hand.some shade or timber tree.

BARBADOS INDUSTRIAL EXHIBITION.
The anniuil Agricultural and Industrial Exhibi-

tion was held at Barbados on December 22 last. The

heavy showers of rain which fell at periodic intervals

throughout the day prevented the attendance from

being so large as usual, but it is estimated that the
number of persons visiting the show was about 1,400.

In view of the prolonged drought experiencei.1 at

Barbados during 1908, the exhibits of agricultural produce
were remarkably good. An excellent collection of plant and
ratoon canes was on view, the first prize for plant canes-

being taken by a stool of B. 376 from Turner's Hall estate.

The second prize in this class was awarded to a clump of

B. 208 from Welches, St. Thomas. For ratoon canes.
Turner's Hall estate again won first prize, with B. 208.

The fruit and vegetable sections were filled with a good
display of produce, and the prize-winning shaddocks, grape-
fruit and bananas were of fine quality. The good effect of

the recent showers of rain were evident in the excellent

collection of vegetables
— bonavist and other bean.s, peas,

cabbages, tomatos, cucumbers, etc.

Aitliough one or two fine animals were noticeable at the

Exhibition, the .show of stock wa.s, on the whole, poor as

compared with many previous years. In the horse class,

a gelding
'

Ivan,' shown by Mr. S. S. Robinson, gained a prize
of .*(). A similar prize was awarded to Mr. Robert Arthur
for a bay horse, aged 32 months.

There were only five or six cattle on view, and the goats
also were behjw the usual standard. Among the sheep, how-

ever, theie was one animal, shown by Mr. Eyare King, of

very good quality.
In the poultry class there were some really fine birds,

and a pen of Plymouth Rocks, which gained a first prize of

!p2-50, may be especially mentioned. The best birds among
the Wyandottes and Leghorns were also of very good type.
Ducks were well represented, and there was an excellent

collection of pigeons.

DEPARTMENT NEWS.
The Hon. Francis Watts, C.M.C}., D.Sc, Analytical

and Agricultural Chemist, and Superintendent of Agri-
culture for the Leeward Islands, has been appointed

Imperial Commissioner of Agriculture for the West

Indies, in succession to Sir Daniel Morris, K.C.M.G.

Dr. Watts assumed the duties of the post on January 6.

Mr. H. A. Ballon, M.Sc, Entomologist on the staff

of the Imperial Department of Agriculture, left Barba-

dos on January .5 by the R. M. S.
'

Esk,' for Antigua,
to make investigations in connexion with the attack of

the Hower-bud maggot of cotton, recently experienced
in some parts of that island.

Mr. Joseph Jones, Curator of the Botanic Station,

Dominica, returned from England by the R. M. S.
'

Tagus
'

on December 22 last, after five months' leav'e

of absence.
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EDITORIAL NOTICES.

Letters? and matter for publication, as well as all

specimens lor naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,
Barbados.

All appliualions for Copies of the '

Agricultural
News

'

should be adilressed to the Agents, and not to

the Department.
Local Agents: Messrs. Bowen & Sons, Bridge-

town, Barbados. London Agents: Messrs. Dulau &
Co., 37, Soho Square, W., and The West India Com-

mittee, 1.5, Seething Lane, E.C. A complete li.st ot

Agents will be found on page 3 of the cover.

The Agricultural News: Price \d. per number,

post free 2d. Annual subscription payable to Agents,
2s. 2d. Post free. 4.s. id.

Sigrirulturat |^inu![
Vol. Vlll, SATURDAY. .JANUARY !l, 1909. No. 17.5.

^NOTES AND COMMENTS.
Contents of Present Issue.

Till- Will k of Sir- D.uiiel Jlorris, K.C.JI(i.. during
his tenure of the office of Imperial Commissioner of

Agiiculiure iorthe West Indies (189«S-1!)0S), is reviewed

111 the editorial ot the present issue. A picture of the

ex-Commissioner is given as a loose supplement with

this number.

A new variety of orange, known as the
'

King,' is

reported from Florida, as yielding fruit of exceptional

quality. An excellent display of West Indian produce
was on view at the recent Colonial Fruiii Show in

LondiMi (page 4).

A summary of the chief residts obtained in the

Barbados sugar-cane experiments during the season

1906-S will be found on pasre 5.

Cotton picking, and the pr(.'p:n:iti(in for a secend

crop are briefly discusseii on page (J. 'I'lie market prices
for Sea Island cotton contintie low.

An aiticle containing particulars of the varicnis

'bre:ii| fruits' of the tropics is given on pp. (i :!nd 7.

.\n ac(;ount with illustrations of the insect respon-
sible lor tlu' Houir-buil dropping of cotton at Antigua

appeals under Insects Note (page 10).

Ceara lubbi-r has givi-n very promising results in

Hawaii (page 1 1 ).

Notes on the establishment of agricultural banks
will be found on page 13; while some recent views on

insurance against hurricane damage in the West Indies

are summarized in a lengthy article on page 1.5.

Agricultural News.
Seven volumes of the Agricultural News have now

Ix-en comnleled, and the present issue forms the first

iMimber <jf \'i.lnme VIII.

The inde.\ and title-pige nf Volume VII are in
active preparation, and will be i.ssued m.s soon as possible.

Raphia Fibre and Wax.
Kaphia fibre, produced trom riie f-avi^s of the palm

Rapliia Rufti((, has in
p,-ist years tigin-' d as a valuable

Item in the exports from Madag.-car. The latest;

export letiun-s of that island, however, show a ci_)nsider-

abie decline in the shipments of the fibre. While in

1905, the shipments were worth £95,113, in 1907 they
had fallen to a value of £64,430. This is owino- to
lower [)rices obtained on the English market.

Raphia fibre consists of Hat, straw-culoured strips
from 3 to 4 feet long. In Madagascar it is used in the
mannfactuie of hats, mats, and as a material for wrap-
ping up goods. In England it has been woven into

superioi- matting and used instead of tapestry foi- cover-

ing walls.

The leaves of the Raphia palm also contain a wax
(see Agricidtural News, Vol. V, p. 373) of which
samples have been prepared and put on the market.
It fetched a price of only l.s'. per tti

, however, and since
this was not regarded as a remunerative figure no
shipments have been made on a commercial scale.

St. Lucia Agricultural School.

It IS intended to make .i eou-'-uli-rable t-xtension of

the area under cultivation at the St. Lucia Agri-
cultural School, with the special object of planting
more cacao and other permanent crops, and good
progress was made with this work in 1907-8.

Three Sections of land are being dealt with, of

areas 8 acres, 10 acres, and 27 acres, respectively. These
have been clearid of trees and undeigiowth, enclosed

with barbed-uiie teiicing, and the two smaller sections

forked, drained, and prepared ior cultivation. Tempor-
ary crops, such as btinanas, provision crops, corn, cotton,

jiigeon peas, etc., have first been grown, but it is

intended ultimately to convert the land into a cacao

plantation, and young cacao has already been planted
over the greater portion of these two smaller sections.

Provision crops will be cultivated between the rows of

cicao for a few years, and bananas have been planted
for the jiurpose of pnividing sh.ide for the young trees.

The third section of land will be iitilizeil tor pa.-turage

purposes.
This scheme was started with the-object of estab-

lishing plantations of permanent crops, the returns from

which will supply the revenue for the upkeep of the

School, formerly jji-ovided by the Grant-in-.\id trom Im-

perial funds which is ikjw gi.idu.ally diminishing, ami

will, it is ho[)ed, be as successful ;is it deserves. This
extended area of cultivation also provides a wider field

of practical training for the pu|)ils, and for future experi-
ment work.
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The late Hon. T. D. Foote, of Antigua.
Thr Hon T. D. F.iote, who for many years has

been recognized a.s the senior planting Attorney in

Antigua, died on December 9 last, at the age of

85 years. He had been connected with the'Tudway'
estates tor si.'ity-nine year.s and last July completed

fifty years a? iheir attorney.
Mr. Foote during his life-time occupied many

prominent positions with cons))iciious ability and credit.

He w.is a member of the F.-deral Councils of the Lee-

ward Islands and of Antigua and was formerly

President both of the Anrigua and the Federal Legisla-

tive Councils. He was also President of the Antigua

Agricultural and Commercial Society from its forina-

tion UD to the tinie of his death.

Dominica Agricultural School.

Prizes are awarded annually at the Dominica

Agricultural School to the boy who is adjudged to have

had Lhe best kept private garden during the year, and

to the boy who has done best in the field work in the

same period. These awards are a stimulus to the boys,

and promote a spirit of healthy rivalry, which undoubt-

edly has good results on the quality of the work.

Mr. A. J. Brooks the Master-in-charge of the school,

reports that in the past year the marks gained by
each individual boy were much higher than on lonner

occasions. The coinperition was so keen in the field

work that it was ditficnlt to allot the prize. The boy

(George de Lachevotierre) to whom it was awarded,

gained the whole 100 per cent, of the possible marks,

while the four boys ne.xt in order of merit gained 99'S

per cent, of the total. Li the competition for the

private garden prize, F. Francis came first with 9N-6 per
cent, of the total marks possible.

Bath Springs at Nevis.

An analytical report on a sample of water from

the Bath Springs, Nevis, supplied by Dr. John C.

Thresh to Messrs. fiillespie, Bros. & Co., appeared in

the ]Vcsf India Commitfcc Circalar of December
8 last Dr. Thresh states that the w.iter closely resem-

bles that from the Wildbad thermal springs of

Wurtemburg, which aie p.xterisively used for chronic

rheumatism and yout. There is no constituent present
which would render tlie water deleterious for drinking

purpose.". It, is flee from any signs of pollution. As
the result of physical examination, it is meiitiontd that

the wnter is clear and bright, and free from odour of

any sort. A slight se'liment of sand was deposited on

standing. The total solids dis.solved in the water

amount to 03 7 parts per 100.000. These include

a number of valuable saline constituents.

As pointed out by the Circular, these mineral

springs are a valuable asset, and, if belter known in

Europe and America, should prove an additional

source of attraction for invalids and their friends to the

healthy and interesting island in which they exist.

Millions and Mosquitos.
The good work done by the small Barbados fish

known as 'millions' in feeding upon mosquito larvae, as

Well as on the eggs and pupae of those insects, has

frequently been referred to in the Agru-idtaral Nriv--'

(see Vol. VI, page 138), and shipments of these fish

have been made by the Imperial Department, of Agri-
culture to Several other of the West Indi.-in islands,

and also to more distant parts of the world.

While the two species of mosquito, Calt'.f

fatiijiins and Sffj/cni i/in /•iscinfn are well known in

Barbados, the AnaplH'Icx spi'cies, which are res))onsible

for the transmission of malaria, are not found in the

island, and the theory has been put forward tli.it their

absence is due to the presence of the
"

millions
'

in the

shallow streams and pools where these mosquitos
would naturally breed. The Cider and Sfej/omj/in

moscpiitos breed in small temporary collections of

water such as those found on house-tops, and in rain-

water tubs, etc.

In view of the interesting nature of this subject,
a pamphlet entitled

"

Millions and Mosipiitos
'

has

lately b'-en prepared by Mr. H. A. Ballou, M. So,

Entomologist on the staff of the Imperial Department
of Agriculture, and issued by the Department. This

jianqihlet gives a brief account of these fi-h, their

habits, their relation to the mosquitos, and a de-crqi-
rionofthe manner in which they have been success-

fully tran.^ported. The price is '.VI . po?t free for oi'/.

Analysis of Cotton Plnnt.

A sample cotton plant from which the cotton had

already been removed, vvas lately submitted fur analysis
to the Government Laboratory. Barbados, by a jilanter

of the island.

From Professor d'Albuquerque's statement of

analysis, it appears that the total weight ol the plants

grown on an acre (l..').T(i hole.s) .unoiinted to 6,22-l lb.,

containing 4,207 H). ( ()7"6 per cent. ) of organic or humus-

forming material. The actual quantity of nitrogen in

this weight of plants amounted to 118 9 Hi.,
—of phos-

phoric anhydride 2(i'l Hi., and of potash •'il lb.

When the quantities of nitrogen, phosphoric acid, and

potash contained in the cotton seed are taken into

consideration, it will be seen that the cotton crop
makes fairly extensive demands on the fertility of

the soil, the amount of nitnigen withdrawn being

es[)ecially noteworthj', in comparison with many crops.
It will be seen that the old cotton plants contain

a very large proportion of organic matter, and although
this is chiefly in the form of hard wood which takes

some time to decay, the plants are undoubtedly well

utilized if applied to the land for maniirial purposes.
When turned into the ground the incorporation of such

a large bulk of material of this nature loosens the soil,

and probably results at first in the loss of a certain

amount of soil moisture, but deca}' rapidly proceeds,
and the humus thus formed ultimately increases the

water-holding capacity of the land.
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INSECT NOTES.

Flower-bud dropping of cotton.

The insect
pe.-^t.

'li cuitmi kiinun ;is the flower-bud

maocrot (C(n)f(iri.ji id
(/rw.sj/y*// ) has again made its

appearariL-e
at Antiyiia.. Imt im details are yet to hand

as to the seventy nt' tiie pie-enr attack. It will btf

remenibereii by renlers nf the Aijfiridi n nd Xews
that the Entunmlogist on the staff of the Imperial

Department of Airticulnire vi>iie(J Antigua during

February and March UJOS in conne.xion with the fir.--t

outbreak of this insect. His lepuit, which was pub-
lished in the Agricidiural Neivs {see Vol. VII, p. 154),

gave an account of the insect and its manner of attack

on the cotton plant.
The following brief summary and the accompany-

ino' ilhibtralions will serve to present the principal

known facts in regaiii to this pest:
—

The insect to which tlie name ('(infaritiid (/nisst/pii has

been given is a niiiuite tly, the ai-lnit tciii;ile being about

I mm. (.!--inch) in length. The anteninie are about twice

as Ion"' as the body, ami tlie s]])ea(l of winys is about 3 mm.

(i inch).

Flc:. 1. Coiitiiiuini (fisni/pii : fianalc tly (cnlargcil).

The in.iiu'y to the cotton is caused by the larva, a yellowish

maKKot, which is found in the flower The Female fly

inserts her eggs into the tissues of the cotlim flower Imd and

the maajjots which hatch fn

and I'ausc it to fall to the uronnd.

iin the eggs feed inside the hud

V-
''*'

i-:iid of thread likebody of female fly, sliowinj^

ovipo.sitor (enlarged).

Buds which have fallen to the ground very rarely have

maggots in them. This is because the maggots leave the

buds to go into the ground for the purpo-e of iiu[)ating and

developing into the adult winged insect.

Infested cotton flower buds can geuerallj' be recognized
on the plant, because the bracts surrounding the bud always
'

flare,' that is, instead of retaining their normal position
close around the bud, the}' are turned back so as to fully

expose the bud.

The attack in 1907-8 was very .severe. Cotton in all

parts of Antigua suffered severely. Wild cotton was found

to be infested, but whether this is the natural food plant
from which the flower-bud maggot has spread to the culti-

vated cotton is not yet known. The maggot in the bud
is attacked by parasitic insects which probably exert a great
influence in checking the outlu'eak of this pest.

Fig. 3. Confurhiin i/i/.isi/pi'i ; larva or maggot (enlarged).

It was noticed that the first attack of this pest appeared
in December 1907, that early planted cotton escaped
with nuieh le.ss injury than the late planted, and that the

loss WHS greater also on the heav)- damp soils, and in fields

where there was a tendency to a rapid growth of weeds.

No remedial mea.sures have given anj' definite results.

The attack subsided naturally during March and April.

At

Scale Insects at Dominica.

a nieniing of the Dominica Agrictiltiiral and

Commercial Society, held on November 30 last, under

the presidency of Dr. H. A. Alford Nicholls, C.M.G., an
address was given by Mr H. A. Ballou, M.Sc, Ento-

mologist on the staff of the Imperial Department of

Agriculture, on the subject of scale insects attacking
lime and other citrus fruit trees at Dominica.

Mr. r.allou referred to the severe attack of scale insect
'

bligiit
'

which the lime growers of the islan<l had experienced
in 1902-3 (see A</iirii/fi(r(il Jcim, Vol. II, p. 232), and

mentioned that the two .scale in.sects which were chiefly

responsible for the damage were the Mussel .Shell or Piuple
scale {.yi/ti/aspis citrico/a), and the Orange Snow scale

(Chiuiianjiis citri). Two other scales, very much alike, which

were also found on the fruit trees, were the Green Shield

scale {Lcmnium viride) and the soft shield scale {Lectniiiim

liixpcriduiii). These two insects were soft greenish scale-s,

most usually found on the undersides of the leaves and on

the young twigs. They are dangerous pe.sts, and every
rtfort sliould be made by planters to get rid of them.

I'articidars were given as to the manner in which these

in.sects are hatched, and distributed from place to place, and

also as to their manner of life and the way in which they
Iced.

'I'hc S(j-callc(l black blight
'

was usually evident on

trees infested with scale in.sects. This of itself does little

harm to the tree, as the fungus lives on the excretion of the

scales, and not on the juices of the leaves. All trees showing
the ])resence of black blight should be sprayed with one of

the various washes recommended by the Imperial Depart-
ment of Agriculture. The dry season was the best time for

carrying out spraying operations.
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CEARA RUBBER IN HAWAII
The characteristics of the L'eara rubber tree

(Maniltot Glaziovli), the best methods of cultivation

and tappincj. the preparation of che produce, and the

resulr.s so ftir achieved in Hawaii, are discussed in

Bulletin 10, issued b}' the Hawaiian Agricultural

E.xperiment Suxtion. The natural home of this rubber

tree is in the drj' districts of Brazil. It has been intro-

duced into Jamaica, Trinidad and other West Indian

islands, as well as into British Guiana, but is regarded
as a much less valuable kind than the Para and

Castilloa varieties. In Hawaii, howe\er, it is reported
to grow even better than in its native Brazilian habitat,

and to have shown remarkably good results. About

360,000 trees of this species had been planted in the

Hawaiian Islands up to a year ago.

In the experiment.s de.scribed, the young Ceara plants
were raised in a nursery bed, situated in a dry and sunny
district. Dealing with this stage of the work, it is mentioned

that sseds of Jfuiihot Glnziovii from six to eighteen mouths
old usually germinate better than seeds fresli from the tree.

The seeds usually retain their vitality fioni two to three

years. In consequence of the thickne.ss of the seed-coat, it

is advisable, in order to hasten germination, to file the edges
of the coat.

The seedling.s are transferred to pots aljout a week after

germination. Later on, the young plants are set out in the

fields in holes about '2 feet across, and as deep as practicable.

A good time of transplanting to the fields is at the beginning
of the rainy season. Clo.so planting is recommended, such as

10 feet by 10 feet, or 12 feet by 12 feet.

Rubber has so far been planted without admixture with

any other crojj in Hawaii. It is believed, howe\'er, that sucli

crops as pine-apples, tobacco, soy beans, I'assava, and garden

vegetables might profitalily be grown bet\\'een the rubber trees

for the first two or three years. In this way an early return

\\\\\ be obtained from the land, and the laibber trees will

benefit from the cultivation given to the under crops. The

mulching of rubber trees with leaves, grass, weeds, etc., is

also highly recommended.

The Ceara tree frequently sheds its bark and rapidly
forms a new growth. It is recommended that the entire

Outer bark be removed without injuring the living bark

beneath, before beginning to tap the tree. The '

vertical

<;ut
'

system has been found to be the best method of tapping
Ceara rubber. In this, from one to six vertical cuts, with or

without oblique laterals, are made. The Hawaiian officials

state that a number of vertical cuts, from 3 to 6 inches

apart, without (jblique laterals except at the base, gives the

heaviest yield of rubber and the least waste. The cuts

should be very shallow, so as to avoid injury to the young
bark It is believed that daily tappings for a period of two

to four weeks or more will yield much lietter results than

tapping on alternate days, or at longer intervals over a period
of several months. The recovery of the tree, too, is more

rapid under the former conditions.

The best time for tapping appears to be in the night, or

very early in the morning. Ceara latex coagulates very

rapidly under ordinary circumstances, and as a result the flow

of latex tends to stop withm a very short time after tapping.

By trickling a stream of water, made alkaline with ammonia,
over the wound, the flow may be continued for so long as

from thirty to forty minutes. This is effected by fastening
a cloth bag containing water to the tree, just above the cuts

made in ta[iping. Coagulation is brought about Vjy the

addition of a bcjiling concentrated solution of ammonium
sulphate. The temperature of the liquid, however, should

not be allowed to go above 170' T., or the elasticity of

the rubber will he injured. Washing and drying follow, and
after this the rubber is ready for shipment.

As already mentioned, the Ce;ira rubber tree flourishes

very well in Hawaii, and many trees are reported to show
a growth of fiom _10 to 1.") feet in a single season, with

girth measui-oments in proportion. The results so far

achieved indicate that the first returns of rubber may be
olitained at tlie end of five years.

GRENADA BOARD OF EDUCATION AND
AGRICULTURAL INSTRUCTION.

At a meeting of the Grenada Board of Education,
held in November last, the Board expressed its

sympithy with the scheme of reading courses, and
examinations in theoretical and practical agriculture

lately established by the Imperial Department of

Agriculture, and the Inspector of Schools for the colony
was directed to considei- in what way the Board could

assist in furthering the aims and views of the Depart-
ment in this matter. The Inspector of Schools has

lately issued a circular letter to school managers and
teacher^ in Grenada, in which he suggests that the

examinations in agriculture at present held in the

elementary schools of the colon}' be replaced by the

Preliminary E\-amination in the syllabus of the Imper-
ial Department of Agriculture, which may in some
cases be taken by pupils before leaving school.

In view of this sugge.--tioii, which the Inspector of

Schools has recommended shall be adopted by the

Board of Education, it is seen that the scheme may
probably in future be of considerable value in the

educational sj'stem of the colony. The following
extracts dealing with the examinations are taken from
the circular letter above-mentioned :—

It is intended by the Iin|,)erial Department of Agriculture
to e.xact a high standard of proficiency, especially on the

practical side : and as it is most desirable for the older boys
who think of taking up agriculture as a profession on leaving

school, to have the benefits and objects of the scheme put
before them early, a great deal of methodical work which
cannot fail to be remunerative, can thus be conveniently
achieved by the teaching body.

It is my intention to recommend to the Board of Educa-
tion that in place of the examination in Agriculture hitherto

conducted by the Inspectors at the annual examinations of

schools, those ikjw proposed to be held for the issue of

certificates of proficiency should be substituted. One very

great advantage of this proposal is that Primary School

pupils who propose sitting for the Imperial Department's
certificates v.-ould have, in addition to the teaching received

at school, the benetit of .such lectures, advice and demonstra-

tions, as might from time to time be given and carried out

in the several districts by the Department's officers. The

[jayment of a fixed lump sum to teachers for every certificate

gained at the respective examinations would, I feel sure, be

sutticieiit incentive to them to devote their best services to

the furtherance of this scheme which has been de.signed for

no particular clas.s, but with the object of benefiting the

entire community.
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GLEANINGS.

A manager is required for the Antigua Cotton Factory.

Aiii)lications should be addressed to the Secretary.

Tlie cane-reaping season in Java was lately completed,
and the sugar crop for the past year is estimated at 1,180,000

tuns, as compared with \,\^>C),i71 tuns in 1907.

The Ay.shire bull
' Duke ol Truro,

'

lately advertized

for sale from the Stock Farm, Agricultural School, St. Vin-

cent, has been sold to a purchaser in that island.

The number of rice mills in British fJuiana increased

from forty-four in 1906-7 to fifty-six in 1907-.S. Many of

these mills, however, are small ami irpurti'd tulie but poorly

equipped.

The output iif rcitfee is largely (in the iiiciease in Mexico.

\Miile the cro[) of last seasfur was 33,000,' 00 lb., that for

190S-9 is estiunited at 81,000,000 It). (Board of Trade

Joiirniil.)

A resolution has been passed by the Trinidad Chamber
of Agriculture inviting the agriculturists of the island to

plant all their waste land with timber trees in view of the

rapid destruction of forest land and the growing scarcity of

lumber.

The past December has been a remarkably rainy month

at Rarbados, heavy showers having fallen on [iractically

everyday during the fortnight |)reviiins to Clnistmas. A total

of 8 inches of rain was registered at Hastings from Decendier

14 to 24.

At a meeting of shareholders uf the llaibaclds ('(ittnn

Factory, held on i)eccml)er 18 last, a resolulion
'

lliat the

eaiiital of the company be increased from £9,000 to £l(),90li

lO.f. by the creation of 3,Sl:i new shares of lO.v. each
' was

carried by a large majority.

The present .sea.soti's cotton emp in tlie \'iigin Isfinds is

reported to be a very good one, and will, it is tlionglit. lie

three times as valualile as the crop of 1907-8. On Decern

1„.| II iiiul \'l la.st, seed-cotton to the value of SiS()0 was

slii;.ped li'>ni I'urtola. (f.hiJithou ni'x Mail XofeK.)

In connexion with the offer of the Trinidad Board of

Agriculture to pay 81 'UO for each 100 moths of the ' cane
sucker

'

{Caxfiiia /icus) sent in by school children (.see last

issue of Aijricii/tiu'nl A'eii'si, p. 409), it may be mentioned
that for the three weeks ending December 16 last, a total of

3,08l' moths, collected on the Caroni estate, were received.

Messrs. Sandbach, I'arker &. Co. report tliat tlie wet

weather experienced during the fortniglil before Christmas

serion.slv hanii>ered rice milling o|)erations in I'.ritish Oniana.

Shi]imcnts of rice to the West India islamis in ihv fortniglit

ended December 21 amounted to almul 1,.")00 bags. I'rices

rcn.ai'.i steadv.

The agent of Jlessrs. Henry Head i Co., insurance

lirokers, in a letter to the Dominica Guardian, states that

while the value of the property in Dominica in.sured against

damage by hurricanes and earthquakes was a little over

£16,000 in 1907, it had advanced to about £33,000 at the

end of 1908.

In accordance witli the resolution lately adopted by the

British (iuiana Court of Policy (see Affriculturat, Newx of

November 2S last, p. 383), his E.^ccellency the Governor,
Sir Frederic Hodgson, K.C.M.G., has appointed a Com-
mission, of which the Hon. B. Howell -lones is Chairman,
to enquire into, and report upon the question of establish-

ing an Agricultural School in the colony.

.A. total iif ^r6-16 was awarded in prizes at the Savannah
Grande |)easant show held under the auspices of the Trinidad

Agricultural Society at Princes' Town on December 22 last.

Of this amount, .f279 were granted by the Society and 8367
collected locally. There were 147 entries from cane farmers

in the Savannah Grande district, and the sum of .*220 was

awarded as ]irizes in the class for cane cultivations.

I'^ollowing the exam|ile of Great Britain, Germany has,

in recent yeai's, made efforts to establish a cotton-growing

industry in her colonial dependencies. The cotton exports
from Togoland were 8-")7 bales in 1905-6, and 1,200 bales in

1906-7. The cultivation of the crop has also been promoted
in German East Africa, and the Cameroons. {U. S. Consular

Jiejiort.i.)

The Str<iitx Times refers to the excellent quality of some

specimens of banana fibre exhibited at a recent agricultural

show at Agi'i, Federated ilalay States. Fibre has on many
occasions, it is said, been extracted and prepared from

banana and |)lantain stems in the Mala)' States. This fibre

is snttieiently strong for rope-making purposes, and may also

be utilized in the manufa(;ture of carpets, rug.s, and window
scieens.

lieports from British Guiana state that the American

syndicate which has j)urcha.scd land in West Coast, Herbice,

for rice growing, intend for the present, to limit their opera-
tions to 200 acres. The latest mechanical processes that are

in use in the Southern States of America will be adopted in

llritish Guiana, and it is stated that the nece.s.sary machinery
has now been ordered, and experienced hands are being

eni'at;ed ti> introduce the .\merican .system of cultivation.

A note appeared in the last i.s.sue of the Ai/iicultnrn/ A'eii'x

()i. 408) dealing with experiments in molasses feeding.

A quantity nf 10 lb. of molasses per day was mentioned as

the maxinuim amount given daily to hor.ses in Germany. It

nuiv lie nuled, however, that the editor of the Louisiana

I'laiitii- (Oetulicr 17 last) mentions 15 tb. of molasses as the

average (piantity usually given per mule in Louisiana.

A complete ration for a mule consists of 15 %. nioln.sse.s,

I.") lb. chaffed hay, and 2 ft. cotton-seed meal, well mixed

tnuelher.
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AGRICULTURAL CO-OPERATION.

Encouragement of Movement in Great Britain.

Witli thf object i)t' promotino^ the principles of

-co-oper;irioii among small hoirlcis in En(,'l;ind and

Wales, the Boaid of Agriculture and Fisheries lias

lately made a giant of £L200 per annum, for a period
of three years, to the Agricultural (Organization Society,
which exists for the purpose of encouraging and assist-

ing the practice of co-operation among agriculturists.

The chief conditions under which this, grant
is made, are :

—
(1) That the work of tlie Society .shall be contiiied to

organization and auditing only. By the term '

organization
'

is understood : the advocacy of the adoption of co-operative
method.s by the agricultural classes for their benefit, the

giving of advice and in.struction as to the apiilication of the

princij)]es of cooperation to industries for the benefit of the

rural population, and the giving of advice and assistance to

co-operative societies in the conduct of their affairs.

(2) The Society shall appoint at least three organizers
for the promotion of co-operation in conne.xion with the

cultivation of small holdings and allotments, of whom one
shall be conversant with the organization of co-operative
societies for the production and sale of poultry and eggs.

AGRICULTURAL BANKS.
The great assistance that the peasant agricultural

chissof these colonies might derive from the institution of

agricultural banks in the several islands has frerpieiitly
been urged by a number of advocates, although little

has so far been done to demonstrate in a practical way,
by the establishment of such banks, the actual value of
these institutions. The subject has on several occasions
-of late been brought forward in Trinidad, and not long
ago the Chamber of Commerce passed a resolution,

asking the Government seriously to consider the (pies-
tion of the establishment of an agricultural bank in the

colony, for the benefit of the peasant proprietor class.

The Port-of-Sjiiiiii Gazette strongly supports this pro|io-

sal, and points to the fact that the number of peasant
proprietors in the colony is on the increase, and with the

encouragement afforded by an agricultural bank, would tend
to be a still more valuable asset in the prosperity of the
island. It is mentioned that several estate projtrietors in

Trinidad, recognizing the fact that a peasant i)ri)iirietary class

•ensures the existence of a steady and regular supply of labour
in the district in which they have their holdings, have them-
selves been in the habit of making money advances to small

liokler.s, on the security of the crops cultivated by the latter.

The article in the ft/ cc/^- concludes as follows :
—

^^'hat is really required is that there shr>idd be estab-
lished—in the form of a Government guarantee at least, and

possibly at first even as .a Government institution—a means

wherebj-thevsmallpfoprletor ciin .secure at a reasonable rate
<i{ interest, and witliout fear of risking his small property by
seeking advances from money lenders, the corniiaratively
«mall advances he needs for his cultivation, and whereby at
the same time there may be no jaactical risk of loss of the

money to the cor[ioration by whom it is lent. Whether here
in Trinidad, as in some other countries, such an in.stitution

ought to be a purely Government scheme, the protil.^ ticnit

which^go to the State, or whether it .should be merely the

business of State to provide all the needful encouragements
and safeguards to induce a private corporation to take

up the movement is, no doubt, a matter for consideration :

but we think it cannot now he denieil tluit such a bank is

urgently wanted in this cohmy.

There are a number of systems under which

agricultural banks or credit societies have been estab-

lished in diflerent countries of the world. Probably the

most successful, however, especially among small holders

and peasant proprietors, as opposed to agriculturists tui

a larger scale, is the '

Raiffeisen
'

system.

The main features of banks of the Raiffeisen type are

(1) that no shares are issued, the necessary capital for making
advances being rai.sed by means of entrance fees, sub.scriptions
and deposits, and loans bearing a fixed rate of interest : (2)
that the liability of the members is unlimited, every member

being jointly and severallj' responsible for any losses that may
be incurred by the society ; and (3) that the loans advanced
are for reproductive pur[)0ses oidy, i.e., that the object to

which the money is applied is one that affords a reasonable

security for the loan.

Under the encouragement of the l)ep;irtnient of Agri-
culture and Technical Instruction, banks of the above i-lass

have been establi.shetl in all parts of Ireland, and in 1907
there were no less than 24-6 in existence in that country.
With similar encouragement and assistance at the start, there

is no ap]iarent reason why sueh .societies may not lie

established witii success in Trinidad.

It will lie remembered that a pamphlet (No. 35)
entitled 'Information in regard to Agricultural Banks,'

containing papers on the subject by Mr. Wm. Fawcett,
late Director of Public (jardens at Jamaica, and others,

has been issued b\' the Imperial Department of Agri-
culture. The price of this pamphlet is 4'/. : post free

5d.

AGRICULTURAL BANKS IN BENGAL.
The ])rogress of the Agricultural credit moAement

and the increase in the number of small agricultural
banks among small holders of land in Bengal are report-
ed to be most encouraging.

In 1907, according to the (Jtntitfiii/ Joiniia/ of the

Bengal Department of Agriculture, there were in existence in

the province 165 registered rural .societies with a mendjersliip
of (),903. The loans issued by these societies during 1906-7,
amounted to 90,085 rupees (over £6,000). A year later

(.June 30, 190S) the number of rural societies had more than

douliled, no less than 333 being then registered.

The greater number of these societies are of tlie

Itaiffeisen type, and experience shows that this kind of co-

operation is peculiarly suited to a poor agricultural popula-

tion, like that of India. The agricultural banks are not onl_y

of valuable service by advancing cheap loan.s, but by their

methods of (jrganizatifm, they .serve as a means of teachinj^

thrifty and business-like habits.

What is known as
'

grain banks
'

also exist in Bengal.
These advance .supplies of .seed to small holders, which are

afterwards returned in kind, with a small extra amount added

as interest for the accommodation.
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ANTIGUA AGRICULTURAL AND
COMMERCIAL SOCIETY.

At a meeting of thu above society held on

November 20 last, Mr. H. A. Tenipany, B. Sc, (acting
Hon. Secretary), read a paper brieHy outlining the

results achieved during the past year in the work of

cotton seed selection in Antigua.
At the .same meeting the Hon. Dr. F. Watts, O.M.G.,

drew attention to the prevalance of eohvorm.-* attacking crop.s

in the Presidency, and pointed out that attacks of tins pest
on sugar-cane roots were by no means unknown. He further

stated that, in the case of the sugar-cane, the diagnosis of the

j»est from external characters woidd prol)ably be a matter of

.some ditticulty, since it would appear likely that tlie swellings
cliaracteristic of its presence when attacking dicotyledonous

plants would not be developed on the sugar-cane.

Microscopic preparations were exhibited showing the fippear-

ance of the pest when attacking okras {J/i'iixrii.t I'scn/i-itfiis).

A meeting of the Society was also held on

December IS last, under the presidency of Dr. Francis

Watts, C.M.( !.

A resolution, proposed by Mr. A. 1'. Cowley, and seconded

l»y Mv. J. I). Harper, was carried unanimously, by which the

Society placed on record its deep sense of regret at the death

of the Hon. T. 1). Fopte, senior planting attorney of the

island, and Chairman of the Antigua Agricultural and

Commercial Society .since its inception.

A second resolution, projiosed by ^Ir. A. G. Spooner,
seconded liy Mr. S. L. Cranstoun, and also carried luiani-

mously, was in '-egard to the retirement of Sir Daidel ilorris,

K.('..M.(!. In this resolution the Society expressed its api)re-

<:iation of the energy and ability of the Conunissioner, and

the valuable work carried out by him in the West
Indies during the past ten years.

Several members spoke in support of the above resoUi-

iion, among them being Mr. A. P. Cowley. Mr. Cowley
mentioned that he was a delegate to the second West Indian

Agricultural Conference held at Rarbado.s in 1900, at whii h

lie was requested to advocate the a[)pointnient of a Science

Master for the Antigua firanunar School. Thanks to the

Imperial 1 lepartmi'iit of Agriculture, a Science Master had
been provided. Another matter he miglit mention in which

Antigua had benetited through the Department was that

a regular supply of good oinon seed had been obtained for

the i.sland, and Antigua now ])i'oduced splendid crojis of onions.

On putting the matter before the Society, it was de(Mded

to hold an Agricultural Show towards the end of 1909. The

Secretary was instru('ted to apply for the usual financial help
for this purpose from the Colonial Secretary at Antigua, and
from the Imperial De])artment of Agricultiu-c.

Dr. Francis Watts brought before the notice of the

meeting the fact that the '

flower-bud maggot
'

(.see A(/iu-iil-

liiral Niii-n, Viil. ^ n, page If)!), which was responsibly for

considerable destruction on some cotton estates at Antigua
last year, had again inade its appearance. Dr. Watts pointed
out that while in the case of early iilanted cotton, which had

already .set its bolls, little apprehension need be cntertairie<l,

in the case of late planted cotton, the Howers of which were

but then forming, the consequence of the attack nnght be

very serious indeed.

EAST INDIAN IMMIGRANTS IN BRITISH!
GUIANA.

Some interesting particulars in relation to the-

immigration of East Indians into British Guiana, and
the qonditions of labour in that colony are contained in
the report for 1907-8 of the Immigration Agent General
at Georgetown.

During the year ended March 31, 1908, a total of
1,8.5.5 imnngrants fnim Calcutta arrived in the' colony. OF
the.se, seventy-two had previollsiy resided in British Guiana,
and four in other colonie.s.

The total East Indian population of British Guiana-
is returned as 132,8.50. Gf these, G9,149 are resident on

estates, 9,784 being indentured.

The following notes are quoted from the report:
—

Work generally has been plentiful daring the period
under review, and the rates of payment have been verv fair.

It is satisfactory to note that in view of the increasing incli-

nation of the labourer to cultivate rice on his own account,
and of the fact that the crop time for rice and for sugar-cane
takes place at the same time, planters are endeavouring to

obviate the ditticulty by re-arranging their times of grindinir,
and trying to avail themselves of that part of the year now
known as the 'slack season.' In this way it is hoped to

make the employment of labour more even throughout the

year.
The District Immigration Agent at Rerbice [who.sc

rejiort is similar in substance to those of agents in several

other districts] states that in his area there has been plentv
of work, and no complaints have been made to him of

inability to obtain employment. The rates paid for the-

different kinds of work appear to have been fair throughout
the district. Some of the estate matiagers experienced great

difhculty in obUiining labour during the grinding sea.son.

This may be attributed to the fact that the harvesting and

nulling of the rice takes jilace during the same months as the
cane grinding operations are in progress, and uidess a change
of the seasons can be brought aliout, the present state of

affairs is almost sure to continue. The innnigrants resident

in the vdlages prefer working in the rice fields, as they allege
ttiat they can earn higher wages in this way than \\heh.

enqdoyed on sugar estates.

Dealing with the characteristics of the coolie immi-

grants, and their value as settlers in the colon}', the

Agent General writes :
—

Originally introduced to .satisfy the requirements of

the planting body, these immigrants and their descendants-

have gradually s|iread themselves over the country, reclaim-

ing places formerly lying waste, and ojiening up new tracts,

of land on the creeks and rivers from the Corentyne to the

North-West District. With their thrifty, industrious habits

and unflagging perseverance in the face of lo.ss by drought
and Hood, they form the very ideal of settlers for a tropical

country such as British Ciuiana. In view of this, it seems a

pity that the prnportion of the innnigrants who return to-

India should continue to be .so large. I do not think it too

much to say that with some slight encouragement, greater
numbers nught easily be induced to settle down in the

colony. This seems tlie more probable, seeing that during
the past twelve months, no less than 101 individuals voluntari-

ly gave up their right to the return passage to India, which

apjiears to indicate that they do not now value the privilege ot

repatriation so highly as they once did.
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INSURANCE OF CROPS AND BUILD-
INGS AGAINST HURRICANE DAMAGE.

The svstein of insurance startrii a few years nfjo

for the purpose of providing West Indian phmters with

a means of safe-guarding their cultivated crops, and ako
iheii- buildings against damage by hurricane, lately

formed the subject of a lengthy article in the London
Ti'iiu'^ (see Agricultural A"i-u-s,^oy. 14 last, page 3.57).

The question has been further followed up by Mr. E. A.

J\gar, of Dominica, who contributed a letter to the

Times on October 30 last, dealing with this matter of

insurance from the point of view of the planter.

Mr. Agar poiut.s out that, althoiigb there can be no

-doubt as to the value of this kind of insurance, yet the

system has not so far been the success it deserves to lie in the

^\'est Indies, owing to the fact that the scope of insurance is

1:oo narrow, and especially that the rates are too high.

Carefully collected statistics show that the actual

•damage suffered in Dominica during the last century as the

TBSult ijf hurricanes was aliout one-sixtieth of 1 per cent, per
annum. Vet the annual premium of insurance asked for

-cacao and limes is 2 per cent. If the adojition of insurance

became general, however, the receipts would be largely

increased, in ja-oportion to the cost of administration, and

•premiums would probably be placed at a lower figure.

The difficulty of properly assessing the actual damage
•done to permanent cultivations such as cacao by a hurricane,

when the chief effects noticeable are twisted branches, broken

bark, etc., partial destruction of a wind-break, is referred to,

and the need of a systematic basis on which a workable

system of insurance may properly be established is pointed
•out.

!Mr. Agar ]iuts forward the suggestiim that since the

-actual path of a hurricane is known exactly-, and is afterwards

-charted by the United States Weather Bureau, the cliart thus

is.sued slinuld serve as the basis for deciding the amounts
that should be jiaid for damage. On this system it is proposed
that estates which lie within 15 miles of the line followed by
the centre of the hurricane be paid 100 per cent, of the value

of their crops, estates outside 15 miles but within 25 miles,

80 per cent.; within 40 nnles, 50 per cent. ; within 60 nnles,

*20 per cent.; while nothing be paid in the case of estates

lying outside a radius of 60 miles.

In the case of limes, the greater proportion (about ISO

per cent.) is gathered during the ^i.-c months from July to

December, viz., 15 percent, of the crop in July, 30 per cent.

dn August, 30 per cent, in September, 7 per cent in October,

6 per cent, in November, and 12 per cent, in December. If

a hurricane occurred at any time during this period, the

portifin of the lime crop that had been already gathered
would in justice be first eliminated from the claim, i. e.,

should the hurricane be experienced in July, damage would

be claimed (on the system suggested above) over the whole

crop ; but if in August, over only 85 per cent. (15 per cent,

of tlie fruit having been already reaped), in September 55

per cent., and .so on. According to these propo.sals, a lime

crop in.sured for £1,000, would be entitled to receive, if

the estate were situated 40 nnles distant from the line"

followed by a hurricane occurring in September, 55 per cent..

of 50 per cent, of the amount of the policy, nr £275.
With cacao the whole of the Christmas crop would lie

affected by a hurricane, and claims would be based merely on

the distance of estates from the centre of the storm.

In further reference to this question, the following
brief article, dealing with the extension of the move-

ment for insurance against hurricane damage in the

West Indies, which appeared in the West India. (Jum-

riiitfee Cirvidar of November 24 last, shouhl also be of

interest to planters:
—

During the course of the present year a largely increased

business in hurricane insurance has been transacted. This

has been particularly noticeable in the ca.se of Barbados, where

the demand for this form of insurance during the hurricane

season was so great that Messrs. Henry Head it Co. were at

some difficulty in placing the risk.s, owing to the fact that

underwriters at Lloyd's still look upon the bu.siness as some-

what experimental. Stejis, however, have been taken to give

Messrs. Lynch A Co., their local representatives, to whose

energy the increase of business is verj- largely due, greatly

increased authority for next year. There has also been a steady,

though not so marked, increase of business in the other islands,

and especially in Porto Rico, where several of the large

modern equipped sugar factories have been covered, ilessrs.

Henry Head ct Co. have had claims for damage to about

50 acres of cotton in Nevis, and some 15 acres in Montserrat

from the blow on Sejitember 25 last. This would only be

described as a mild hurricane, but it was sufficient to do

a considerable amount of damage to the growing cotton.

The prennum paid amounted to 3.s. per acre with a return

of 6</. per acre in the event of no claim being made
at the end of the season, and the owners have been paid
£3 lO.s-. for each acre damaged to such an extent as to require

re-plantii]g. Had, however, the damage been done in October,

they would have received compensation at the rate of £6 per
acre. This somewhat arbitrary scale of compensation does

not seem entirely satisfactory, and it is suggested that in

future it be somewhat elaboratel. For instance, there seems

no reason why the scale of compensation should not be

increased for each fortnight of the season. The question of

the insurance of canes has been receiving the careful atten-

tion of this same firm, but although they have obtained

a considerable amount of further information, they have not

yet been able to devise a satisfactory method of assessing the

damage. They state that they would welcome any suggestions

from practical planters. The position is this : that while the

insurers are ready to indemnify planters for the actual loss

they have suffered, they wish particularly to avoid paying
more than this loss, as if they clo so, it will inevitably mean

that the prennum will have to be a high one, and that the

honest planter will in conse(|Lience have to sufler. On the

whole, it is felt that probably the best scheme would be

a somewhat sindlar one to that of the cotton insurance, i.e.,

a fixed scale of compensation varying in accordance with

the period at which the hurricane occurs and the different

classes of canes.

Lime Honey from Dominica. In mentioning

that the Uonnnica .\gricultuial School was awarded a .silver

Banksian medal at the recent Colonial Fruit Show for

oranges and lime honey, the \\'<xt India Committee Circular

refers to the novelty of the latter product. .Messrs. Travers

& Sons, Ltd., reported upon the honey, and stated that it is

very suitable for the English market. Honey is generally

sent over to England from the West Indies in casks contain-

ing about 3 cwt., and .shipped both in the set and li(iuid

condition. As near as could be judged, West Indian lime

honey would at present be worth about 23«. to 25s. delivered

in London. Shipipents of honey from Jamaica to England
commence each year about March, and continue until late in

the autumn.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,—Deceinbei 22, 1908, Tun Wicsr India Com-

MiTTEE CiECULAE
;
Me.ssrs. Keai:wn Pipkr & Co.,

December -'3, 1908.

Akrowroot—Ni) (juiit;itii>iis.

Balata—Sheet, 2/1 to 2/5 ; liL.ck, 1 7i t.. 1 S per It,.

Beks'-wax—£7 OS. t(i £'7 12.s. tiri. fdi- lair to gmnl.
Oac.^o—Trinidad, .">7;- to 7<l,- per cwt. ; (Jreiiad.-i, .">(•/-

.59/- per cwt.

Coi'TEE—>SantoK, 2liii. 7A'/.lJer cwt.; .Jamaica, iio,|iii)tati(i

OorRA—West Indian, ±18 ID.s. to £)!» per ton.

Cotton—St. A'incent, n<i ijuotations ;
Karl)ad<is Siq

tine, 17'/.: AW'st Indian Sea Island, yood iiirdiiini

medium tine, i'2f,il. to \',tSil.

Fui IT—
BAXAN.Ui—Jamaica, 4 (> to (i -

per Imncli.

LiMB.S—Not wanted.
PiSK-Al'PLKs—St. Michael, ."{

- to (i,-.

(iR.Aw; Fruit—.")/- to 8/- per liox.

to

()r.\N'OF,s—Jamaica, 4 - to 7/- ]"'r liox.

Fustic—£"? to £4 per ton.

GlNHKR—Steady, l>iit i|inct.

Honey—21s. to .Sis. for da]kish to palisli.

IsixoLASS—West Imlia lump, 1/10 to 2 -
per llj.

LiJiE Juice—Raw. 11./. to 12 per gallon; conccutrat

£1() 5s. per cask of 1(18 gallons ;
distilled ..il, 1 H to

peril].; hand-])ressed, 5/- to iVMi per lli.

Locwoon— £3 to f4 o.s. p.M- Ion ; roots. £2 I.. £:'. pi'r I

Mace—Quiet.
KuTMEiiS t^)uicl .

Pimento— Quii'l.

RuHBEK-Para. line hard, .^.v \<l. per IK on the spot.

Rm\—.Jamaica, .3 3
;
Demerara. I (i to IS, proof.

SuoAR—Crystals, 14 !• to Iti .

per cut.; Muscovado,
• |Uotation> ; Syrup, II (> ; Molasses, no i|Uotation.s.

ed,

1 tl

New York,— J)e<Muui>ri ii, I'.kis

l!i;os. it Co.

.Messrs. riH.LKSl'IE,

Ca( \o Caracas, 12lc. to 14c.
; (irena.la, 1 2e, lo 12ic. ;

'I'l-inidad, ]2.lc. t-o K!c. ;.lauiaica, '.l.'.c. lo 1 I ,',c. Jier Up.

Co( oA Nl Ts—laiuaica, select, .'i<22-ll(l |,,, i^:.';',(H»; culls, .«ii:MHI

to .Sl4-0lt; l'riiii<l.id. .s:l'I (10 to S2:'.iM) ; culls, $!r_'(IOt..

SRVOO perM.
CoFl'EK- Jamaica, oiilniaiA', 7i'. ('> 7.',c.: good ordinary,

irU-.: washed, itc. to w'U: per Ih.

(tIN<;kr— Itic. to 13c. per Ih,

(loAT Skins—Jamaica, 54c. ; .Antigua and Rarhados, from

41)c. to .oOc.
; St. Thomas, St. Croiv, Si. Kitt's, 4()c.

to 48c. per Ih., dry flint.

Gkaim; FiiUiT- Florida, .s!2.")(l to i<:',\,ii pir liairel.

Limes—No ([uotations. Marhel iiver^locked.

Mace—2'.»c. t.. .'Wc. jiei'
Ih.

Nutmeo.s— Ull'.s, 10[c. to lOic. per Ih.

Ok VNOEs- Jamaica. .?2-(IO |"o ¥"'-00 I'ci luncl: -^IdO to

S!l-50 per l)ox.

I'l.MENTo - 4c. ]ier II'.

SuoAli—C'enfrifugid.s, !Mi , M-Siic. ; Muscovados, 8it\ H-3(>c.;

Mola.sse.s, 89', U'lle. pi'r U'., d\Uy paid.

Barbados,— .Messrs. Jas. a. Lynch et Co., December 28,

1908 ; Messrs. T. S. Gakeaway i Co., Jainiary 4,

1909.

Arrowroot—St. Vincent, S4-0(i t.. S4-.5(l per 100 tti.

Cacao—Dominica and St. Lucia., 81000 per lOfl ft).

Coco.\-NUTs—§l,3-(.)0 for mdiusked nuts.

Coffee—.Jamaica and tirdinary Rio, €'8'50 to $l(l'50 per
100 \h.

Hay—§1-25 per loo Ih.

Manures—Nitrate of .soda, 8(52 -00 to 8(55-00; Ohlendorft's

dissolved guano, §55 '(JO
; Cotton manure, S42'(ll»; t'aeao

manure, :ji!42-0(» to .?48-00: Sulph.ate of annnonia, ?72-0(i

to S75-00; Sulphate of potash, §()7-0(.) jier ton.

Molasses No (

|
uotat ii ms.

Onions— Strings, S:>-00 : hiose, SI '20 per 100 ft..

PoT.VTOs- Nova Scotia, §1-30 to Sl-eO per KJO ftj.

PKAs-Siilit, .8(1-75 per bag of 210 lb.; Canada. .?3•4(^

pel bag of 120 lb.

Rice F.aliam, .85 75 (180 ft..); Patna, §3 -.50
; Rang i,

8310 per 100 ft,.

Su<;ak—No ([Uotations.

British Guiana,— Messrs. WiktiNi; i\: RicTlTER, December

20, 1908 : ^lessrs. S.a.N4>i;ach, Paitkkk it Co.,

December 26, 1908.

Arrowroot—St. Vincent, Sil-OO per 200 ft,.

Bai.ata—Venezuela block, 32c. ; Demerara sheet, 48c. per lb.

Cacao—Native, Kic. to 18c. per ftj.

Cassaya— (iOc.

Cassaya Starch- .85-00 t,, 80-00 |,er b.-u-rel .,f 10(1 ft,.

Cocoa-nuts—.812-00 to 81(1-00 per M.
Coffee—Creole, 12c. to 13c. ; Jamaie.-i, lie. to 12c. pert!,.,

slow.

Dhal—$4-75 per bag of 1(18 ftj.

EiUMi.s—81-.5(1 per liarrel.

Molasses—No ijuutal ions

Onions Madena, 2jc. to 2ic. pe*- lb.

Plani'ains—He. to 24c. ])er bunch, ])lcntiful.

PoTATos—NovaScoti.i, 8250 ]ier 100 ft).

PoT\Tos—Sweet, r>arl)ados, 81-(1,S per bag.
Rice— Ballam, 85 80

; Creole, 84 -.50 to .*4-()0 ; Seeta, .8(i-(KI.

Split Peas -.?() -40 to .8t)-.50 per bag (210 lb.); Marseilles,
.84-50 to 85 00.

Tannias—81-'.I2 per bag.

Vams- White, 82-88 ; Buck, .82-|(> per bag.
SuoAK Dark crystals, .82-20 to S52-:tt ; "Yellow, S!2-(>0,t<>

.83-1(1 ; White. .8.'1-(10 to §;!-80 ; Molasses, .82-00lo .?2-l(»

per 100 fti. (retail;.

Timbiu- (Jreenheart, .32e, to 55c. per cidiic fool .

Wallai-.a SHiN(iLEs §375 t<, 85-75 ]ier M.
Coi;n\\oo|, S-_'-40 to §L'-(14 per ton.

Trinidad,- Decendier 2(1, 1908.—Messrs. CoiiDON, OuANT
A- Co.

Cacao \'eiiezuelan. 81175 to .812.50 per faneg.-k ; Trinid.-ul,

81 1 -.50 to 812-25.

CocoA-NlLs—No ipiotatioiis.

Cocoa-nut Oil- ()3c. per Imperial g.-dlon. e.-isk included.

CoFl'EK -Venezuelan, .S.'.c. to '.tic. per ft,.

Coi'Ka—.83-(Mi to .s.-tlo per KHfth.

Bum, .^4 -(10 lo .84-75 per 2-bushel bag.
I >nio\s -82-00 lo 82-25 iier ](K( ft,, (ret.-iil).

PoTvros Knglish, '.Hic. to 81-10 j.cr 100 ft,.

I{n-K 'S'ellow, .85-40 to 85 -(10; White, .84 -.50 I o 84 -80 per bag
Si'i.TT Pevs 85-75 to .8(l-0() per bag.
Si i:,U! .\mei-ican crushed, §5-00 to $5-l(» per 10(1 ft).
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The ' WEST INDIAN BULLETIN." A Quarterly Scientific Journal.

Volume I. Xo. 1 out of print. Nos. 2, 3, and 4, in original paper covers as issued, iirice l.s. each. Post free, Is. '2d

Volumes If, III, IV, V and VI. Papers on subjects of general interest to West Indian agriculturists. Report of

Agricultural Conference, 1905, (Vols. V and VI). Price 6(f. per number. Post free, Srf.

Volume VII. Nos. 1, 2, 3 and 4. Papers on general subjects: Citrate of Lime; Improvement of the

Sugar-cane by Selection and Hybridization ; etc., etc. Price G'i. per number. Post free, Sd.

Volume VIII. Nos. 1, 2 and 3. West Indian Agricultural Conference, 1907; abstract of Proceedings and Reprint
of Papers. No. 4. Agricultural Conference, 1908

;
Presidential Address and Abstract of Proceedings.

Price 6c?. each number. Post free, 8c?.

Volume IX. Nos. I and 2. Reirrint of Papers read at Agricultural Conference, 1908, with summarie.s of discussions

following. Price Grf. Post free, 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 following list gives particulars

of all the pamphlets which are still available. The missing numbers are out of print and can no longer be supplied :
—

(3) Seedling and other Canes at Barbados, in 1000. Price 2rf. (30) Manurial Experiments with Sugar-cane in the Leeward

f5) Genei-ar Treatment of Insect Pests, 2nd. Edition Revised.
'

Islands, 1903-4. Price 4<;.

Price id. (37) Cultivation of Oranges in Dominica. Price 4d.

(7) Scale Insects of the Lesser .A.ntilles. Part I. Price id. (;38) Cultivation and Curing of Tobacco. Price id.

(9) Bee Keeping in the West Indies. Price id. (39) Seedling and other Canes in the Leeward Islands, 1904-5.

(12) Seedling and other Canes in the Leewalxl Islands, 1900-1. Price id.

Price 2d. (40) See'dling Canes and Manurial E.v;periments at Barbados,

<13) SeedHng and other Canes at Barbados, in 1901. Price id. 1903-5. Price 6rf.

(14) Screw Worm in Cattle at St. Lucia. I'rice 2ri. (41) Tobago, Hints to Settlers. Price Qd.

(15) Plain Talk to Small Owners. Price 2d. (42) Manurial Exjieriments with Sugar-cane in the Leeward

(16) Hints on < )nion Cultivation. Price 2(?. Islands, 1904-5. Price 4(?.

(17) General Treatment of Fungoid Pests. Price id.
(43) The Use of Cotton Seed and Cotton-cake-meal as a Feeding

(18; Recipes for cooking West Indian Yams. Price 2<i. Stuff on Wust Indian Plantations. Price 2rf.

(19) Seedling and other Canes at Barbados, in 1902. Price id. (44) Seedling Canes and Manurial Experiments at Barbados,

(20) Seedling and other Canes in the Leeward Islands, 1901-2. 1904-0. Price G</.

Price 2d. (45) A. B. C. cf Cotton Phmting. New and Enlarged Edition.

(22) Scale Insects of the Lesser Antilles, Part II. Price id. Price &d.

(25) Ground Nuts in the West Indies Price 2d. (40) Seedling and other Canes in the Leeward Islands, 1905-6.

(26) Seedling and other Canes at Barbados, in 1903. Price 4rf. Price 4i/.

(27) Seedlini' and other Canes in the Leeward Islands, 1902-3. (47) Manurial Experiments with Sugar-cane in the Leeward
Price 2d. Islands, 1905-0. Price 4.;.

(28) Barbadvs and Porto Rico Molasses. Price 3rf. (49) Seedling Canes and Manurial Experiments at Barbados

(30) Jlanurial Experiments with Sugar-cane in the Leeward 19Uo-7. Price 6(i.

Islands, 1902-3. Price id. (50) Seedling and other Canes in the Leeward Islands, 1906-7.

(31) A. B. C. uf Cotton Planting. Price id. Price 4(?.

(32) Seedling and other Canes at Barbados, in 1904 Price id. (51 Jlanurial Experiments with Sugar-cane in Mie Leeward

(33) Seedling and other Canes in the Leeward Islands, 1903-4. Islands, 1900-7. Price id.

Price id. (53) A. B. C. of Lime Cultivation. Price id.

(34) Notes on Rabbit Keeping in the West Indies. Price 2d. (.54) Fungus Diseases of Cacao. Price id.

(35) Information in regard to Agricultural Banks. Price id. (oo) INIillions and Mosipiitos. Price 3./.

The above will be supplied po.st free for an additional charge of id for the pamphlets marked '2(1., Id. for those

marked id., and \hl. for Nos. 40, 41, 44, 4.'), and 49.

The ' AGRICULTURAL NEWS." A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, in fact, any informati.in indicating what is going on in each colony, and the progress made in

Agricultural matters throughouc the 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 tlie Department at one penny per number, post free, 2d. The subscription price, including postage, is

2s. 2d. per half-year, or 4s. id. per annum. (Jwing to certain numbers being out of print, only Vols. IV and V can

be .supplied complete, with title page and index as issued. Price 4s. Post free, .5.s. Only a few copies available. All appliea-

timu for copien are to be addressed to the Af/ents, not to the Department.

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

—
London: .Messrs. Dulau i Co., 37, Soho Square, W. City Agents: The West India Com.mittee, 1.5, Seething

Lane, London, E. C—Barbados: Messrs. Bowes k, Sons, Bridgetown. Jamaica: The Edcjcatiosal Supply

Company, 16, King St., Kingston.— 5rUis/i Guiana: 'Daily Chronicle' Office, Georgetown.— rriJiiV/arf . Messrs. Muip.-

Maesrall i Co., Port-of-Spain.— rofeap'o .- Mr. C. L. Plagemann, Scarborough.— trVereof/a.- Messrs. F. Mareast k Go.,

'The Stores,' St. George.— ii. Vincent: Mr. Stanley Todd, Agricultural School.— .St. Lucia : itr. E. Buckmiee, Botanic Station.

— Dominica: Messrs. C. F. Duverney k Co., Market St., \\os.eM.—Antigua : Mr. S. D. Malone, St. John's.—

-S'l!. Kitt's: Thk BiiiLE AND Bock Supply Agency, Basseterre.—.Vevw ; Mr. S. D. Malone, Charlestown.
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THE BEST MANURES FOR COLONIAL USE
j^f^:ei

Ohlendorff's Dissolved Peruvian Guano—For sugar-cane and general usb

OhlendorfF's Special Sugar-cane Manure

Ohlendorff's Special Gocoa Manure

Ohlendorli's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLi: TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

NATURE T
(Second and Enlarged Edition.)

A Text-book based uikhi the General Priiiuiple.s of

Agriculture, .specially preiiared for general use in the

Secondary Schools of the West Indie.s and as a guide for

Teachers in Elementary Schools in preparing and arrang-

ing lesson.s on the Elements of Agriculture,

i'repared by Dr. FRANCIS WATTS, CM.G., F.I.C.

Published by the Imperial Department of

Agriculture. Price 2-. Post free, 2-'>. 3^'.

'

WEST INDlAli BULLETIN
(Vol. IX, No. 3).

Cdutaining jiapers read at the West Indian Agricultu-
r.il Conference, I'.IOS, on the Cotton, I{ul)ber, and Rice
Industries of the West huUes and British Guiana, and (in

(ieneral subjects, viz:—Cdtton Cultivation at H;uliadns, in

tile Leev.-ard Lsland.s, at St. Vincent, and in British Guiana ;

liiiprovemeut of Cotton l)y Seed Selection
; Treatment of

Cotiiin Pests ; Barbados Cotton Factory ;
Rice E.xperiuientss

ai lii'itish Guiana
;
Rul)l)erat Trinidad and Briti.sli Guiana ;

Nolt'S on Essential Oils; Vegctalile [vory ; Geohigical
K( rumtion of Barbados, etc.

To be obtained of all Agents for the sale of the Department's

publications.
Price 6'/. each number

; post free, 8'/.

THE

WEST INDIA COMMITTEE CIRCULAR

(Published fortnightly).

THE OFFICIAL ORGAN
o K

THE WEST INDIA COMMITTEE.
(Estab : circa 1700. Incorporated by Royal Charter

Aug. 4, 1904.)

Edited by ALGERNON E. ASPINALL.

SELECTICD COTTON SEED
Seed sprei.-dly selected from Cotton urown .at 'Stirliui;

Plantation' to In- olitaiuud from

THE BARBADOS CO-OPERATIYE COTTON FACTORY
LIMITED.

Price 1 2 cents per pound.
Book your orders early as the quantity

is limited.
The following extr.act is taken fr.>iM Messrs. Wolsten-

hohne iV Holland's Report on the cotton :

"
\\'e h.ive formed a very high opinion of this lot, as it

is the most serviceable class of cotton we h.ave seen jiroduced
in the West Indies."

Printed at OfEce of Agricultural Repcrter, 4, High Street, Bridgetown, Barbados.
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R.MlfPl :' ' (ROYAL CHARTER, , dated ,1839). V-??'

REGULAT? SERVICES
WEEKLY to :

gRAZIL & THE
RIVER PLATE,

via Spain, Portugal,
and Madeira.

FORTNIGHTLY to :

^EST INDIES,

Guiana, Central

America, Pacific

Ports, & New York.

FORTNIGHTLY to:

A USTRALIA, NEW
ZEALAND and

TASMANIA,
I'll Gibraltar, Marseilles,

and Naples.

MONTHLY to:

QUBA and

MEXICO,
via Bilbao, Cortiiia,

and Vigo.

JlF.An OFFICE ;

18 MOORGATE ST.,

LONDON, e.C.

Touring Facilities to all Parts.

Special

Yachting

Steamer
DURING

WINTER SEASON.

Circular

Inc3usiv2

Ticks (is.

BARBADOS.
JAMAICA.

Illustrated

Pamphlets sent on

application.

UNRIVALLED
OPPORTUNITIES

FOR TOURS.

MADEIRA,
21 Days for £21,

111 June. July and
.\Ufjust.

SHORT TOURS

. TO .

SPAIN AND rgniiCAi.

Round
Couth America.

•.5,571 Mik-s for

:oo lis. lOd.

OlFI rb

TRIMDAD.
ST. THOMAS.

COL^^M.

RIO DE JANEIRO
2Gt-, ReconquiFtT.

B. AYRES.

Ol ] L s

31, R. c'os Capellistas,

LISBON.

4, Rue. Halevy,

PARIS.
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T 'Ps::i.T»lQ (T"1'»^A11 fTeen i Jraris ixre

Warrrnted and Guaranteed Strictly Pure, and to be of

tli3 Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton -worm, caterpillars, and other jiests.

Guaranteed to be ab.solutely pure li.y the manufacturers. Used extensively throughout the British West Lidies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the package.s bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,

Makers of

5

NEW YORK, U.S.A.

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WOMS :

Newark, N.J., U.S.A.

[1780

POTASH FOR GIT^iUS FRUITS.
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Live Stock in the West Lulies.

HE nature and quality of the live stock of

a country generally form a sure indication

of the degree to which agricultural progress

CT) has advanced in the community, since among the first

O". points recognized by those anxious to improve the

,
conditions of agriculture are the importance of intro-

OO ducing or developing the most valuable qualities in the

CD various kinds of stock kept, and of breeding only from

\^' the best.

The West Imlies can scarcely be regarded as

a stock-raising country, since agricultural pursuits form

the chief industry. Yet, as animals are required in

fairly large numbers for (1) labour, (2) meat, and (3>

milk, the matter of their breeding and rearing is an

important consideration, and should receive every
attention compatible with the possibilities of these

colonies in that direction. The large number ofaiiimals

imported every year indicate that there is abundant

scope for home production, and the raising of stock

should certainly form a more considerable feature in

the economy of many estates than it does at present.

A secondary reason which may be mentioned in favour

of this policy is the value of the pen manure produced.

It is obvious that a good deal more yet remains to

be done in levelling up the general character of West

Indian stock, and further that, under present condi-

tions, the full returns that might be possible from meat

and milk production are now realized in a few cases

only. Among the chief reasons for this state of affairs

are: (I) want of care in selection and breeding, by
which is meant not only the use of male animals of

inferior character, but also that, in many cases, insuffi-

cient attention has been given to the selection of those

particular breeds which are best adapted to West Indian

conditions: (2) imperfect realization of the fact, in

the case of cattle, that the various breeds may be

regarded as specially adapted either for beef produc-

tion, or for milk production, l:>ut that it is useless

to expect both qualities in a high degree in the

same breed
;
and (3) the inade(]uate nature of the food

supply on many estates, which frequently is insufficient

for keeping any number of live stock throughout the

year. There is a distinct need in most of the islands



18 THE AGRICULTUKAL NEWS. January 23, 1909.

for the improvement of existing pastures, and for more

attention to be paid to the provision of drought-

resisting fodder crops in greater quantity and variety.

In this connexion, it is satisfactory to note that

a number of experiments in the growth of fodder crops

of various kinds have, during the past few years, been

carried out at Dominica, Antigua, St. Vincent, and

Grenada. Crops of special vahie in this direction are

Guinea grass, sorghum, imphee, teosinte, reana, Para

grass, cowpeas, etc.

In many of thi' West Intiian islands, the small-

holdings class form a jirominent section of the agri-

cultural community, and the prosperity of these jjeople

would undoubtedly be much enhanced if each posses.sed

one or more cows, goats, sheep, or pigs, in proportion to

the extent of their holdings, and understood how to

manage the animals to the best advantage, and to feed

them properly. In some of the islands, Barbados for

instance, it cannot be asserted that the peasantry

wilfully neglect the keeping of small stock. Almost

every holder has his cow, sheep, goat, or pig: unfortunate-

ly, however, in too many cases, the inferior character of

these animals, and the fact that they are insufficiently

fed arc only too obvious. Farther, it may be pointed out,

that the method of management very commonly

adopted with cows is not one likely to induce the

maximum return of milk. Only too often these

animals eke out their existence, tethered by a short

rope, on a bare pasture, unprotected from sun or the

attacks of flies, and with an insufficient supply of water.

Small holders, however, have not the knowledge

nor the means for stock improvement, and cannot be

expected to take any initiative in the matter. In

Encrland, the improvement of the various breeds has

been largely brought about by private enterprise,

such as that of big landowners, with the encourage-

ment of Agric\iltural Societies : and these efforts have

made English live stock famous for their excellence all

over the world. As regards the West Indies, the

responsibility of introducing improvements must be

with Departments of Agriculture and Agricultural

Societies. Under the conditions which exist in these

colonies, little can be expected from private enterprise,

although the result of efforts made by individual estate

owners, both towards breeding superior animals, and in

the culture of forage crops, are, in a way, a lesson to

all in the neighbourhood.

It may fairly be claimed that much good work

has been done in this direction by the Imperial

Department of Agriculture (luring the past ten years.

Male animals of superior type
—stallion horses and

donkeys, bulls, rams (sheep and goats), and boars, all of

improved breeds—have been purchased for the West

Indies, and these animals have been stationed in

various islands and moved about from place to place as

occasion reipiireu. Their services have in all cases been

available to small holilers at very low fees. Previous

to the establishment of the Imperial Department of

Agriculture, a Government Stock Farm was already
in existence at Skerrett's, Antigua, and this served

a very useful purpose in that colony. At Trinidad, too

the Government Farm is a valuable institution, since is

not only sets a standard of quality for stock owners,

but is the means through which new blood is intro-

duced into the colony, and also provides facilities for

the purchase, by private estate owners, of animals of

various breeds, and superior type. The Barbados

Agricultural Society has lately taken a step iu the

same direction. As already mentioned in the .i4^7'i-

cidtural Xrws. the Society has recently imported
a Catalonian jack donkey of superior character,

for the pur[)ose of encouraging mule breeding in the

island.

As practical demonstrations of the possibilities

of stock improvement are thus brought before the

general agricultural public, there should be an increased

tendency for more care to be exercised in breeding, and

the progress made will, in all probal)ility, be more rapid

and noticeable.

It is ])robable that few agriculturists without

considerable practical experience in rearing animals

realize how profoundly the character of a given breed

mav be modified, even in the course of a few generations

if the work is carried out with care and skill. In order

to attain the best results, it is important that too much
is not attempted at once. In the case of cattle, since

some breeds are adapted for laying on flesh, and others

for milk production, or, it may be, of special value for

purposes of labour, it is useless to attempt to

develop two of these qualities to a high degree in

the same liiecd. Il the highest success in breeding is

to be reached, the stock raiser must <lecide which

characteristic he desires to encourage, select the breed

which seems best adapted for his jiurpose, and con-

centrate his skill on the development of their

primary quality alone. General purpose animals are

seldom very satisfactory. If milk is required, such

breeds as the Hereford should be avoided, and full

advantage taken of the natural qualities of the Jersey,

Guernsey, and Ayrshire, while if stock raising for the

butcher is the primary motive, an opposite policy in

the choice of breeds will naturally be followed.
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SUGAR INDUSTRY.

Sugar-cane Experiments at Barbados.

Some further details of the experiments with

seedling and other canes, as well as of nianurial experi-
ments with sugar-cane, carried out at Barbados in the

season 1906-8, under the direction of the Imperial

Department of Agriculture, are given below, in order

to complete the particulars contained in the last issue

of the Agricultiirid News:—
In addition to the smaller plots, on wliicli the seedlinij;

canes are first tested, the plan has been adopted, with the

co-operation of estate owners, of growing some of tlie more

promising varieties, on areas of from -J-acre upwards, under

ordinary estate conditions. In this way a number of different

varieties can be raised in the .same field, and the plot.s are

large enough for the canes produced to be separately crushed

at the estate mill, the juice being measured and analysed.
Data is thus available for ascertaining the sugar yield and
other (pialities of a given cane, when grown under practical

conditions.

In the year 1907-8, opportiuiities have been afforded on

a number of estates, of comparing the yields of some of the

best known seedling varieties with tlie White Transparent on

areas varying in extent from i-acre to 7 acres. The average
results in the case of some of these varieties have been as

follows :
—
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WEST INDIAN FRUIT.
SHIPMENT OF IMMATURE CITRUS

FRUIT.

To no agriculturist docs the tem|itation to occasion-

ally ship green or immature produce present itself
'

more strongly than to the grower of citrus fruit. This

is on account of the varying rate of market prices, the

perishable nature of the produce, and the natural

anxiety of the grower to dispose of as much of his crop
return as possible when the supply is lowest, and prices
are at a tavourabJe figure. The unwise and short-

sighted nature of such a policy, from the point of view

of Jamaica orange growers, was lately referred to in

the West India Committee CirviUar, and in the Forta

Rico Horticultural News (November 1908) the same

question is briefly but forcibly discussed.

New York fruit .sale.snien have frequently had occasion

to complain ni the receipt of inferior and unripe oranges and

grapefruit from Cuba, and now, it is asserted, a considerable

quantity of immature fruit is also being sent forward frrmi

J'orto Iiico.

The bad cft'ect.s that result on the industry at large, and

more particularly on the deniand for produce from the

particular district, are clearly set forth in the article to which

reference has been made.

When green and immature oranges are placed on tlie

market, they have to be ripened with artificial heat, or in

many cases artticially coloured before a sale can be effected.

Such produce is not likely to be of first-rate flavour, and

instead of tending to increase consumption and extend the

market of that fruit, is more likely to result in tran.sferring

the demand to some other kind of fruit.

It is obvious, too, that the .shi{)per who .sends [loor fruit

is sacrificing a long future for a short present. Good prices
are obtained at first, because the .small supply

—assuming, as

is generally the case, that the poor fruit is sent in early in the

season, in order to get first place on the market—leaves the

buyer no choice. With increased supplies, however, the

shipper of inferior fruit is deserted. Furthermore, it has been

noticed that even when he .sends good ]>roduce he has troulile

in obtaining adequate prices, since buyers are cliary of him,
and judge his fruit by past experience.

The result of personal ex|ierieuce is bmnglit forward as

•evidence of ihe injury in reputation done to the fruit of

a [larticular locality in con.scqucnce of one or two shipments
(if poor <piality, and the need for properly grading the fruit,

and jiacking it in an attractive manner. The writer mentions

that being in New York last year, at a time when Porto Hico

•oranges were ship[)ed in large i|nantity to that market, he

visited retail fruit shops to a.scertain tlie prices obtained for

produce from the island, in which he was interested. In
numbers of shops, however, Porto Rico fruit was not on
sale ; and when enquiry was made as to the reason for this,

one of the following replies was always forthcoming :

' The
fruit was not up to the standard

;

'

'It was poorlygraded:
*

'

'I'he grades were not uniform or reliable:'
'

It was not

attractively or Avell packed:' or 'It did not keep well.'

RIPENING OF TROPICAL FRUITS.
Some interesting investigations, bi ilr. H. C.

Prinsen Geerligs, dealing with the chemical changes
that take place during the ripening of some tropical
fruits of Java, are reported upon in a paper lately

])ubiished in the International Sugar Journal. The
fruits dealt with included the banana, mango, tamarind,
and sapodilla.

Bunches of bananas, as is well known, are generally cut
from the tree in an innnature state, and when the fruit

is hard, tasteless, and unfit for food. After a few days the
edible matter becomes tender, sweet, and well-flavoured, but

again a few days later the fruit is unpalatable, owing to over-

ripeness and decay. Some of the changes that go on in

these stages were investigated by Mr. Geerligs.
A notable feature was the loss of weight that takes place

during ripening. Twenty green bananas, kept in a cool place,
were found to have lost an average weight of 8 granunes each
at the end of seven days. In anotlier case, ten green bananas of

a smaller variety, weighing originally 502 '.S granunes, lost

\'yi) grammes in four days, and by suitable means it was
sliown that of this loss, 2'3 granunes were given off as carbon
dio.xide.

From a bunch of V)anana.s, cut in the innnature state,
a single fruit was analysed daily for a week, so tliat the

<-hanges in progress might be observed. At the end of the
Meek the remaining banahas W'ere in a stage of over-ripeness.

The m<ist prominent feature of the ripening process in

the case of the banana was the raj)id transformation of

starch into sucrose or cane-sugar. At the first analysis of

the unripe fruit, the percentage of .starch in the banana pulp
was .'iO'.tS, and of sucrose 0'86.pcr cent. Two days later,
the starch had decreased to 24'9S per cent, while the sucro.se

jiresent was A'Vi per cent. On the fifth day from the first

analysis, the banana (almost ripe) contained 13'.S9 per cent,

of .starch, and lO'.") of sucro.se, while on the following day there

were present in the fully ripe fruit only 959 jier cent, of starch,
but 13-68 per cent, of .sucrose. The percentages of glucose and
fructose also increase during ripening, and in the fully ripe fruit
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In the over-ripe banana.s, the proiiortion of sucrose shows
a falling off (10-36 per cent.), which is explaiued-by the fact

that inversion of the sucrose into glucose and fructose takes

place. The latter two products also undergo further breaking
up, which probably accounts in part for the large amount of

carbon dioxide formed in after-ripenifig.

Mangos also are usually picked when unripe. At that

time they are hard, acid, and flavourless, but the after-ripen-

ing process renders them tender and full-flavoured in a few-

days.
The chief features of the ripening process with the

mango are changes in the proportions of starch, sucro.se, and
citric acid, together with a loss in weight. Five mangos,
which originally weighed 1,139'3 grammes, lost IS grammes
in weight, when kept for three days in a cool place. Of this

loss, 4'.5.5S grammes consisted of carbon dioxide. As in the

case of the bananas, a mango fruit from a parcel having
practically the same initial maturity was daily analysed.
As a result, it was observed that the proportion of starch

pre.sent declined from 8 53 in the unripe mangos to nil in the

ripe fruit, while on the other hand, during the same period,
the sucrose increased from 2'.57 to 1227 per cent. Later on
the sucrose becomes hydrolysed and split up into glucose
and fructose. Citric acid, which is the only acid found

present in the mango, diminished from r31 per cent, in the

unripe stage, to O'lO in the ripe fruit. The acid is not

neutralized in any way during the ripening process, but is

destroyed as the result of the respiratory process, and given
oil' chiefly as carbon dioxide.

Tamarinds were also dealt with, and the composition of

the pulp of these fruits, in several stages of ripenes.s, extend-

ing over a period of more than two months, is given by
Mr. Geerligs. Starch was present in green tamarinds to the

extent of 333 per cent., but five weeks later all the starch

hail lieen transformed— not into sucrose—but into a mixture
of glucose and fructose. During the ripening jirocess, the

proportion of these two sugars present increased from 040
and 33 per cent, to 20'4 and 11 '6 per cent, respectively.
The acid of the tamarind is tartaric acid

;
of this, the total

proportion present in the green fruit is 48.5 per cent., and in

the ripe fruit, 16-4 per cent. In ripening, too, a large amount
of water is evaporated, causing the fruit to shrink consider-

ably within the pod. A good deal of acid is consumed by
respiration after the tamarind has reached the stage of

ripeness.

Another tropical fruit, the ripening of which was inves-

tigated, is the sapodilla. Sapodillas are plucked tree ripe, in

which stale they are green and hard, and contain gutta-percha
and tannin di-ssolved in the .sap, which render the fruit unfit

for eating. After keeping for a short while, however, the

gutta-percha and tannin become in.soluble, and the fruit

becomes full-flavoured and palatable. In the ripe sapodilla,
the coagulated guttapercha may be seen as a series of white

thread.s, while the tannin is deposited as insoluble matter in

certain cells.

These changes constitute the whole phenomena of ripen-

ing in the case of the .sapodilla. There is no transformation
of starch into sugar, since no starch whatever exists in the

fruit at any stage of the ripening process. Further the
amount of sugar present before and after full ripening is the

same.

It may be added that from the result of experiments
described in detail, Mr. Geerligs comes to the conclusion that,
in the case of the banana and the mango, the rapid trans-

formation of starch into sugar is one of the vital processes
of these fruits, and not a consequence of the action of some

enzyme or soluble ferment.

PIPE CALABASH AT GRENADA.
In reference to tlie note on thu Pipe Calabash at

St. Lucia, which was given in the Agricaltural Neivs
of December 12 last (page 389), Mr. R. D. Anstead,

Agricultural Supt-rintendent of Grenada, writes as

follows, under ilate of December 28 last:—
It will be of interest to you to know that the seed of

Lii'/enaria vulgaris received here at the end of June last

from St. Lucia grew readily, and that a number of plants
were raised from it. These fruited freely, and the fruits are

now ripening ofl'.

The jdants were allowed to climb, so that none of the

fruits develiiped curved necks naturally. Exiieriments were,

however, conducted with a view of producing the curve by
making the fruits press against flxed supports, stakes, etc.

Some success was obtained, and the experience gained will,

I think, enable us to obtain gourds of the required shape
from the next crop.

SOIL SURVEY WORK.
A work of great value to agriculturists in the

United States, more especially to those who propose to

enter upon the cidtivarion of land in new districts, has

been carj-ied on by the Soil Survey of the Bureau of

Soils dtiring the last ten years. The character of

a good deal of the land surveyed is unknown, and the

work aims at showing the suitability and capacity of

this land for new crops and industries, the information

thus provided supplying in great part the local experi-
ence of agricidtiirists which is available in older

countries.

Soils are examined to detennine (1) their texture, or the

relative amounts of coarse and fine particles of which they
consist ; (2) their structure, or the relationship of these

particles ; (3) the proportion of organic matter present, and

(4) their natural drainage and topography. Soils which are

closely similar in all these respects are said to belong to the

same soil type, and under similar climatic conditions the

type is capable of producing similar crojjs. At present nearly
five hundred types of soil are recognized. Several soil types
in a given region difl'er only in texture, and are similar in

other respects. Such a group of soils is called a series.

In the reports of the Soil Survey officials, the charac-

teristic appearances of the various soil types, together with

the uses to which they are put, and the agricultural methods-

adopted, are described in detail. The value of these

reports is increased, since they contain, in every case, an

account of the crops raised in other areas where the same

type of soil has been met with, and suggestions are made as

to new croi)s or new methods.

From these reports the individual farmer may learn the

relationship of the soil upon his own holding, not only to the

other soils in the immediate neighboiu-hood, but also to soils

of the same character in widely sejiarated regions. He may
thus observe the results obtained by other farmers upon suchi

.soils, and apply their experience to his conditions.

According to the Yearbook of the U.S. Department of

Agriculture, the area surveyed and mapped in 1906-7 was

13,158,400 acres, and there have been completed to June 30,

1907, surveys covering a total of 89,118,080 acres. Tha
work has been so distributed as to include every large repre-

sentative district in the United States, and has given
a knowledge of the soil resources of the colony far beyond
what was ever conceived of before.
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WEST INDIAN COTTON.
Messrs. Wolstenhulint; & Holland, cf Liverpool,

writing under dite of January 4 last, report, as follows

•on the sales of West Indian Sea Island poMon :—
West Indian Sea Island cotton has been neizlectrd .since

•our la.st report, only 1.5 bak-s from St. Kitt's having been

sold, at 14'?. per it).

The pressure to sell Carolina Sea Islands still continues,

and to-day's quotations are : 1 1
|rf. per ft. for

'

fine
'

iiuality,

12frf. for 'fully fine,' and I'ild. for
'

e.vlra fine,' but buyers

are not disposed to purchase. In the meanwhile there are

several thousand bales in Charleston.

training at licinio to spend two or three years in studying he
<-ultivatioii of cotton and other tropical products in the West

Indies, CIcyloii, or Egyiit.

COTTON GROWING IN UGANDA.
a(.;eicultural instructor wanted.

In connexion with the developing cotton-growing

industry of Uganda, the services of a junior Agricnltnral
Instructor are now required in the Protectorate. The

engagement is to be for three years with pas.-age

paid both ways, and the salary attached to the appoint-
ment is from £2.50 to £300 per annum, depending on

age and qualifications. A good knowledge of, and

practical experience in cotton growing is essential.

A[iplications to be sent to tht' Imperial Commissioner

of Agriculture, Barbados.

According to the report (jf the ih-ili.sh Cotton-growing
Association for l'.i07, the pro.spects of the cotton industry in

Uganda are most promising. While in lOOOthc shipments
of lint were 800 bales of 400 th. each, in 1 '.)()7 no less than

5,000 bales were exported.
The cotton grown in Uganda consists of 1 'phind varieties,

and the better grades are worth _'</. per lb. o\er '

middling
'

American lint.

The following is quoted from the Ainiii'il lirjini

referred to :
—

Unfortunately there has been tio expert to supeiintend

and advi.se on the work, and a large iiro;iortion of the

Uganda cotton is mosf inferior. Several varieties of .seed

have been given out indiscriminately, with the residt that the

cotton is much nii.\ed. A great deal of tiie lint is also badly

stained, which is probably (lue to careless cultivation.

In this connexion it should be noted that it is extremely
difficult to find agricidtural experts with the necessary
scientific training, and sufficieiit knowledge of cotton to ilirect

and control tiie establishment of the ipdustry in a new

country. The Council of the Assiu'iation have strongly urged
the Government to inaugurate Agricultural Scholarships, to

enable young men who have ha(| a practicid :uul sclentilic

ANTIGUA SUGAR AND COTTON
LIVERPOOL.

IN

Reports on the samples of sugar and cotton fr^'Ui

Antigua that were sent to the late Coloui.il Products

Exhibition ai. Liverpool were published in the West
India Committee Circutar of December 22 last.

Messrs. Bushby, fSon & Beazley, of Liverpool, to whom
the Antigua sugar exbibius were subiniti<d, uiote ;i.s

follows —
The sugars are excellent in ipiality and eminently .suit-

alile for manufacture, refining, or direct consum[)tion, accord-

ing to grade. Taking the .samples according to number, the

muscova<lo sug.u" from various estates range fr-oni dark to

light brown, evidently of good strength, and would be used

cliieriy liy retniers, who would more |)articularly nionojiolize

the darker shades, the light colour qDalities finding their

wny to the Baltic, where there is often a ready sale for

moderate quantities Samples Xos. 9 to 1-5, good, brown,

refining centrifugals, ranging through several shades, and

from various factories, are carefully made, and would find

a ready market in any quantity, and at all times with our

refiners Sam|iles l(i to 18 are grey-white crystals, which in

their pro.sent state might be expected to go directly into con-

sumption through the grocers : and the same remarks apply
in a .still greater degree to Nos. !9, "Ml, and ".'1, .since .sugars

of such liright complexion meet with a very ready market

and good prices from groc rs here. The samples of molasses

are of good quality, and useful foi- feeding and distilling

|)urposes.

Messrs. Wolsieuholiue Xl Holland, of Liverpool,

report on the Aiiiigua cotton as fnllow.s;—
We have carefiUly examined sam|>les of Antigua exhibit.

No. iJG—seed— is .sfiund, and worth £6 15,s. to £,' per ton.

Samples -'iL', .5:1, and -54—ginned cotton—are all rather soft

an<l slightly stained, value I3(/ to 13i(/., .sample 53 being
the best, and worth the latter price. No. 5.3 —seed-cotton—
is rather stained, but fair staiile, value about V-Sd. when

uinned .\ll these cottons are rather too .soft in stajile, and

not equal lo previou.s crops from Antigua. We should

reconiuiend planting a seed from another island, prodi'.cing

a more robust fibre, for there is no doubt that the .Antigua

crop has sutl'ered either from bad weather or insect pests

during last season, and we are ratlau' afraid that the seecl,

though ipiite honnd from a crushing point of view, may have

sutferi'd with the lint.
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WEST APRIOAN RAMS.
The accom|iaiiying picturi .s of three of the four

West African rams imported from Lag. s by the

Imperial Commissioner (if Agriculture in September
1907, will give an idea of the size and character of

these animals.

The rams in (iue.stioii are of a type which recelveJ high
coiuineiulatioii at an Agricultural Show ht'hl at L igos early
in 1907, and the iutroductiou of sul-Ii animals into the West

Indies appeared to be the best means of improving the breed

of woolle.ss sheep, also probably of African origin, which are

so common in these colonies.

The ram 'Alaki
'

(Kig. 5) has lately been sold to a.stock

owner at .Barbados, while ' Yourba '

(Fig. 6) was early in

lyOS purchased fur breeding purpo.ses at St Vincent.

Fig. 6. Yokuba.

As already mentioned in the Ai/riciiltnnil A'ews

(Vol. VII, pp. 73 and 408), the lambs resulting from a cro-s.*

between these rams and the woolless sheep of the West
Indies show superior characteristics, and the male lamb.'*

have been in frecpient demand by stock raisers in several of
the islands.

Fic. 4. White Chief.

Of the four ranis, two still remain the property of the

Imperial Dejiartment of Agriculture, and two have been sold

to e.statc owners. The two retained by thj Department are
' White Chief

'

(Fig. 4), and '

Egba/ White Chief is sta-

tioned at the Lunatic Asylum Farm, Barbados, while Egba

Fig. 5. Alaki.

has been sent to the Stock Farm at the Agricultural School,
St. Lucia. The fee for service in the case of each animal is

2s. It may be mentioneid that Egba weighs about 140 lb.,

and stands 3.3 inches hiirh at the shoulder.

MILK ADULTERATION IN TRINIDAD.
Milk adulteration has been on the increase of late

iu Trinidad, and the Board of Health of the colony
recently appointed a Committee of its members to

consider what further steps could be taken to secure to

the public a purer supply of milk.

Milk vendors in Trinidad have to take out a licence, and
also to wear a distinctive badge. The fact that the.se licences,

have sometimes been taken away from retailers who have beer»

convicted on several occasions of watering their milk, has

apparently not been successful in stojiping adulteration, .since

the dishonest vendor is usually able to induce someone else

to take out a licence for him in another name, and thus the

law is evaded. This point is one of the chief matters to be
discussed by the Committee.

The present system of surveillance, and the punishment
meted out to otfendors do not appear to be sufficiently

stringent, and stronger measures are advocated by the-

I'url-of-Sj'ain Gazette. It is suggested that there should be

gradually instituted a system of requiring all milk not sold

at fi.xed shops or stands to be subjected to examination of

some kind before being offered for public sale, and further,

that the penalty for milk adulteration (v\'hich is now 2s. per

part of added water for the first offence, and double that for

the second) should be increased to a minimum of 5.s. for the

first offence, and £10 for the second, with peremiitory

imprisonment for further infringement of the law.
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EDITORIAL NOTICES.

Letters and matter for publication, as well as all

specimens for naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,

Barbados.

All applications for Copies of the
'

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

the Department.

Local Agents: Messrs. Bow en & Sons, Bridge-

town, Barbados. London Agents : Messrs. Dulau &
Co., 37, Soho Square, W., and The West India Com-

mittee, 15, Seething Lane, E.C. A complete list ot

Agents will be found on page 3 of the cover.

The Agricultural News: Price Id. per number,

post free 2d. Annual subscription payable to Agents,

2s. 2d. Post free, 4.>*. id.
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NOTES AND COMMENTS.
Contents of Present Issue.

The general conditions associated with the breed-

intr and rearing of live stock in the West Indies,

together with the possibilities of imp.-ovement in this

direction, are discussed in the editorial.

Notes on experiments with seedling aixl other

canes, as well as manurial experiments, eanied out at

Barbados in the sea.soii 190(i-.S, will be fouutl on page
19.

Rice in British Honduras.
Rice is grown on small areas in British Hon-

iluias, and the Superintendent of the Botanic Station

makes one or two lefeicnces to this crop in his latest

Animal Rcjiort Ahout. 1 acre of rice was grown at

the new Station in 1907, the seed being dibbled into

the ground in rows in the ni'Mith of ,Jutie. A fairly good

crop w'as produced. An area ni 30 acres was also

planted with the cereal at Boltons Batik estate, and
made excellent growth. 'I"he vari^ty grown is a large

fiiU-graineil kind, and if produced in gr>-.iter cpiantity
should find a good market. A sinall rice- hulling
machine un>< introduced into the culony for the first

time ill 1907, by a private firm at Belize, and a fairly

large quantity of rice was prepared by its means during
the year. In view of the large areas of suitable land

that exi.st, the enterprising rice grower would find

abundant scope in British Honduras.

Interesting investigations on the chemical changes
which go on during the ripening of some tid[iical fruits

have lately been made in Java. The results are

summarized on ])age 20.

Expert reports on samples of sugar and cotton

from Antigua that wc^re recently exhibited in Liver-

pool are given on page 22. Photographs and notes

on West African rams in the West Indies appear on

the following page.

The <iuestion of mechanical tillage and inijjinvid

sugar-cane iiiac:hinery is attracting increased atteiitidii

in British (iuiana. (page ^(i.)

The reports, for the year 1907-.S, nn the Botanic

Stations at Antigua and in British Honduras are

reviewed on page 27.

Investigations carried out in Kiiijland have shown

that the cost of preparing the well-known Bordeaux

mixture may be reduced by three-fifths, without

diminishing its effectiveness (page 29).

Woodlands and Rainfall.

'i'he growing scarcity and increasing price of the

best kinds of timber are now frequently urged as

strong reasons for preserving, and. wherever possiblp,

extending wooded areas. Another reason for tree

planting which should comtnend itself to agricidturists
in countries that not iiifrequenti}' suffer from drought,
is the beneficial influence of woodlands upon rainfall

and the How of springs. This cpiestion is discussed at

considerable length in the Indian Fnreftcr (190.S,

No. •2), and from the data brought forward the con-

clusion is drawn that the moisture content and the

ch mces of rainfall are much greater in districts where
forests or plantations of considerable area exist th.-m

over bare lands. Observations made in ditfeient

localities, it is stated, have shown that woodlands
iiii-rease the rainfall from S to 1.5 per cent, above the

normal. Their neighbourhood also exerts a beneficial

infiuence in maintaining a more uniform flow of springs.

Poot-and-Mouth Disease.

Foot-and-mouth disease is an excessively contagi-
ous malady, chiefly affecting cattle, sheep, goats, and
swine. Horses, dogs. cats, and even poultry have also

been victims of int'ectioii, the last three classes being

particularly dangerous as carriers of infection. The
death rate from this disease is low, but since, in

practically all cases of attack, it runs through the whole

herd, numbers of animals are seriously dam;iged.
Cattle are the chief sufferers. Tiie disease is chai;icter-

ized by the eruption cjf blisters about the mouth aiul

feet, this being accompanied by constitulional distuib-

atice. The appetite is lost, and, in the case of cows,

the milk tiow stops.
In a li'tter on tliis subject from the Biiie:iu of

Animal Industry, U. S. Department ot Atjricultiire, to

the Cidid lii'i-icw, attention is drawn tn the tact that

foot-and-mouth riisease has been known to occur •t>

tropical countries, having caused the loss of 10,400

cattle in Madras Province in 1S94-.5. Subtropical
lands have also sufi'ered severelv at different times.
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Prench Colonial School.

Further ilrt:iils relating to the French colonial

school at Ha\ii-. i icLiit.ly uieiitioned in tliis journal (see

Agrlridtaral A'etrfi .4 Dec 2G last, p. 402), have

lately come to h.ind, from which' it appears that its

establishmenr. (bv the French Cotton -growing^ Associa-

tion) is one of the results of the efforts now being
made to develop cotton growing in Fieiich colonies,
the main object of the school l)eing to give a practi-
cal trainine to young men seekitig employment on
colonial cwLidii plantatrions.

The institution has been equipped wiijh modern

machinery sutRcient to ensure adequate instruction in

cotton ginning and baling, and oil-crushing methods.
It has been arrattged that pupils shall go through
a ten-months' course of study, which will include
instruction in the meihods of cultivating and handling
cotton arid other colonial products, and the preparation
of ihe.'-e articlp.s for export.

The establishment of this school is, at the least, an

intere.-iing ex[)eriment, and may have far-reaching
results on the development of cotton growing in French
colonies.

Agricultural Banks in Western Australia.

Among the many systems of agricultural banks
which have of late years been established in various

countiies, none appear to be more beneficial to the
:Bmall settler than the system lately adopted in Western
Australia. The Agricultural Banks of that colony are

Government institutions, but are self-supporting, and
have been in existence but a few years. Advances are
made on the security of the land for clearing, fencing,

•draining, and stock breeding, and that these institutions

are for small cultivators only is indicated by the fact

that loans to any one person must not exceed a certain

stim. The tertns on which money is loaned are

extremely reasonable : iluring the first five years, interest
at 5 per cent, per annum is charged, and after that the

principal is repayable by instalments over a period of

twenty-five years, with interest on the portion still

owing. These banks are already recognized as one
of the greatest factors in the agricultural develop-
ment of Western Australia.

Organization in the Cacao Industry.
The very considerable tiucttiations that have

taken yilace in the price of cacao in the past few years
have led to a desire among producers to form ati organi-
zation for the purpose of controlling the price of the

product, and .so arranging the supply that its market
value shall not fall to an unduly low figure.

The United States Consul at Rio de Janeiro states
that steps have already been taken in Ecuador, San
Thome, San Domingo, and Trinidad to form such an

organization as that suggested, and the success of the
movement must depend ultimately upon the line

adopted in Brazil, which is the largest cacao-producing
•country in the world. A large proportion of the

Brazilian cacao growers, however, are producers on

only a small scale, somewhat similar to those of

Grenada, and could not afford, without outside assistance,
to hold their crops for any length of time, as may be

requited by the organization.
The promoters of this organization claitn that

their purpose is not one of speculation, but that their

object is to resist the efforts of the .speculators, who,
they assert, have been responsible for the late violent
fluctuations in the price of cacao.

It may be tnentioned that while the total world's

production of cacao is placed at about .340,000,000 th.

per annum, Brazil is at present responsible for an out-

put of about .54,000,000 lb, per year.

Tobacco Growing in British Guiana.

The proposal was brought forward at the late

annual meeting of the British (iuiana Board of Agri-
culture that an effort shoidd be made to develop
tobacco growing in siiaable districts, in the hope that
it might later form one of the minor industries of the

colony. Certain small areas on the West Coast of

Berbice jiave, in the past, been devoted to this culture,

and, it is stated, that leaves of a very satisfactory quality
have been produced. It was mentioned at the meeting
that Virginian tobacco grevv very luxuriantly in the

colony, but was subject to attack from a large number of

insects. The matter was referred to a committee for

consideration.

Tobacco could no doubt be grown satisfictorily in

British Guiana, as in many of the West India islands,,

but the experience of the p.ist in Trinidad, St. Kitt's

and St. Vincent shows th.it unless an expert is imported,
a good deal of investigation work as to methods of

curing and fermentation is necessary before an article

can be produced on a commercial scale, which will yield
a remunerative return.

Hedges at Antigua.

Considerable pains have been taken to develop
serviceable hedges arounil thi,' Experiment Station

at Skerrett's, Antigua, and the efforts mafle have met
with such success that the he<lges now established are

an object-lesson to est;ite owners in the island, where,

as a matter of fact, very few hedges are in existence.

The bread-and-cheese jilant (Plthpcololy'tuin

Unijuis-Cafi) makes a very ornamental fence. It ha.s

been found at Antigua that the easiest way to establish

a bread-and-cheese hedge is b} sowing seeds in ^ita.

The Barbados cherry (MalpU/liia ijlahra) is a fast

grower and makes a serviceable hedge. It is mention-

ed that a fence of cherry plants is best established by

sowing seed in a nursery, and transplanting the seed-

lings when S inches to 1 foot high.

The logwood (HueiiiaUixiiUni campeclilanum) is

the most impenetrable of all the hedges, and thus the-

most serviceable. Like the bread-and-cheese fence,

this is best established by sowing seed at the place
where the hedge is to be grown.
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INSECT NOTES.

Combating Mites and Lice on Poultry.

The accompanying notes, dealing with lice and

mites on poultry and in poultry-houses, supplement
the information given on this subject in a recent

number of the AgriciUtural A'eivs (November 14 last,

p. 362). These "notes, with others, have lately been

issued in leaflet form by the United States Department
of Agriculture :

—
There are several varieties of lice that atlark ]ioultr_v.

They subsist mainly on the feathers, and perhaps on the

epidermal scales. They are found largely on the head and

neck, tinder the wings and about the vent, and when present

in large numbers they cause the fowls nuich discomfort.

Pyrethrum, or Persian insect powder, powdered sulphur, and

some of the various preparations on the market, su(,di as the

louse powders, are good in combating these pests. The hens

can be dusted with one of these powders after they have gone
to roo.st. Have the powder in a bo.x with a perforated cover,

grasp the fowl l\v the leg.s, and shake the powder w'ell

among the feathers. Dust at least three times, at intervals

of about a week, in order to catch the lice which hatch out

after the first dusting. The mites subsist on the blood of

the fowls, and are not usually found on the bodies of the

bird, except when at roost or on the nest. During the day

they inhabit cracks and crevices of the walls, roost.s, and

nests. Sitting hens arc often .so aiuioyed that they are

compelled to leave the nest in order to relieve themselves of

these parasites. The free use of kerosene about the nests

and perches is useful in fighting the mites. The walls of

the house may be sprayed with kerosene, the operation being

reiieated every three or four days for tw^o weeks. Insect

pri\\-dcrs are of little avail.

The following method has |iroved excellent in ridding

houses of mites and lice when the weather conditions are

such as to permit the birds being kept outside the house for

five or si.x hours ; Close all the doors and window.s, and see

that there are no cracks or other openings to admit air. Get

an iron vessel and set it on gravel or sand near the centre of

the house
; place a handful of shavings in tlie vessel,

.saturate this with kero.sene oil, and then spiinkle on the to[>

of the .shavings a quantity of sulphur, estimated at the

rate of 1 Ifc. to every 90 or 100 si|uare feet of floor

siiace. Instead of using the shavings and kerosene, the

sidlihur can be saturated with wood alcohol. When every-

thing else is in readiness, liglit the material and hastily

leave the house. Tliere is very little ilanger of fire wlu-n

projier |)recautions have been taken to have plenty of soil

beneath the vessel. Allow the house to remain closed for

three or four hour.s, at the end of which time one can safely

conclude that there are no living beings inside. Now throw

all the doors and windows wide open, so as to drive out the

•sulphur fumes thoroughly, and then the fowls may be allowed

to enter. Let them in one by one, and as each enters catch

it and dust it well with insect powder, which will destroy the

pests on the birds.

Tobacco ilnst is also good to use instead of insect powder.

The birds and house will have been freed from vernun

for a time, but the eggs of the insects have not been

destroyed, and in a week another swarm will be hatched out.

Therefore, it will be necessary to repeat the operation once or

twice before the pests are exterminated. After this, care

should be taken to .see t&at no strange fowl be admitted to-

the hou.se or yard without having been thoroughly rid of lice,,

as one affected hen will contaminate all the rest.

MBJOHANICAL TILLAGE AND SUGAR-
CANE MACHINERY IN BRITISH

GUIANA.
Owing to the prevailing scarcity of labour, the

question of the economical introduction of mechanical

tillage has naturally attracted more attention in British

Guiana' than in ishmds such as Barb.ados, where an

abuinlant labour sujiply is available. In the course of

its summary of agi icultural conditions in the colony

during 1908, the Bi'incrura Argoriij of January 2 last,.

refers to this subject, and mentions the chief difficul-

ties in the way of a more extended adoption of

mechanical implements ami up-to-date machinery for

dealing with the sugar-cane crop. The following is-

quoted from the article in question :
—

Some further extension of mechanical tillage has taken

place in connexion with cane growing, but in view of ntnner-

ous failures attending efforts in this direction during past

years, planters are chary of incurring large expenditure ori

implements, mules, and motors, until thorough experiment
demonstrates the adaptability of improved methods of

mechanical tillage to the conditions prevailing in this colony.

The heavy rainfall ex|ierienced and the stitf nature of much
of the soil under cultivation render the tillage 'problem

a difficult one, especially in view of the open system of drain-

age that has to be adopted. It may be said, however, that

the lisihter and more porous .soils can be efficiently tilled by
means of light implements, similar to those in use in Louisi-

ana. The greatest demand for labour occurs during the

reaping seasons, more particularly in connexion with cane

cutting, and it is improbable that a machine will be designed

callable of reaping canes. A large number of labourers havo

to be found employment when reaping is not in progress,

that is during about thirty-six weeks each year, so that they

may be on the spot ready to assist with harvest operations.

In Louisiana the harvest hands recjuired are drawn from tJie

neighbouring cotton States and given employment during
about three inouths of the year. The reaping of the cotton

croii is tinished before the Louisiana cane harvest begins.

It is fully recognized that cane unloaders for feeding
canes to mills are of considerable value as labour-saving'

appliances, and although their installation is costly, every
owner of a large plantation has their erection in view a*

suitable opportunity offers. Cru.shers to prepare canes for

mills, now that large quantities of seedling canes have to be-

milled, are a necessary adjunct to a crushing plant, and they
are being largely adopted. The majmity of the crushing

plants in this colony can be improved upon. The possibility

that the Naudet process might prove successful and render

it lumece.ssary to inqirove and add to the cru.shing power of

mills, had .some effect in delaying outlay in this direction. It

does not seem likely however, that the Naudet process will

ever supersede heavy crushing plants. As regards boilers,

evaporators, etc., the majority of the factories in this colony
are fairly well equipped.
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ANTIGUA : BOTANIC STATWX, EXPERIMEXT
PLOTS, AXD AdRWULTURAL EDUCATIOX, I'.jnrS.

During the year 1907-8 the totiU cxiieuditure on tlie

Antigua fjotanic Station and Experiment Plots amounted to

.£•514 14s. 9(Z. while a sum of £106 Is. 7i'/. was realized

from the services of animals, sale of plants, seeds, etc.

The increase in the numWer of economic plants distri-

Ijuted from the Station has been very marked. While in

1906-7 only •i,^80 plants were sent out, the numlier

advanced to 14,.")2--' in 1907-8. These include 8,800 lime

plants.
Trial cultivations of fodder and other crops were made

on the experiment ]ilots attached to the Station. Tlie

results of experiments in the distillation of essential oils

from lemon grass and citronella are included in the report.

Useful experimental work with different crops have been

continued at Skerrett's and Scott's Hill. This work includes

trials of different varieties of cassava, sweet potatos, yams,
-onions, ground nuts, citrus fruits, etc., as well as some

important experiments with cotton. Increasing attention has

been given to the growth of green dressing crojjs. As the

result of t|ie continuous care given to the hedges around

;Skerrett's Station, they have now developed into very strong
And ornamental fences.

The rainfall at the Botanic Station for the year under

review was 509.T inches. This is 7w9 inches less than the

fall experienced in 1906-7, but 3'21 inches in excess of the

average of the past five years.
The cotton area of Antigua in 1907-8 was 2,.j08 acres,

'being an increase of 683 acres on the area planted in 1906-7.

Attacks from insect pests were unusually prevalent during the

year, and, in many cases, occasioned serious los.s to cotton

planters. Erom the above area, a total of 1 S9,318 It), of cotton

was shipped up to March 31, 1908.

As in past years, the work of the Agricultural and
f?cienc3 Master comprised a course of instruction in chemistry,

.agriculture, and animal physiology at the Girls' High School,
and lectures to students at the Female Training College.

The work in the school garden continues to be generally

satisfactory. The nnnil>er of boys receiving instructiop ha.s

been seventeen, including seven agricultural scholars.

BRITISH H0XDUI:AS : REPORT OX HOTAXIC
BTATIOX, liior. By E. J F. Campbell, F.R.H.S., Super-
intendent.

As menticined in last j-ear's report, a new Botanic Station

for British Honduras, covering an area of abo'it 20 acres,

is being prepared on a suitable site near Belize. During
1907, the work of clearing the land, providing for drainage,

preparing roads, and getting the soil into condition for

cultivation, has naturally demanded first attention from the

staff. This work has been pushed forward as far as possible,
but a good deal yet remains to be done.

A considerable nunilier of useful crops, including potato.s,

jams, ca.ssava, beans, peas, rice, corn, cotton, jilantains, pine-

apple.?, etc., have been grown on the area already cleared, to

test the nature and cajiucity of the soil. Practically all these

crops gave very good returns. Small plantings of fruit trees,

e.g., mango, mangosteen, loquat plum, and of Para rubber

plants have also been made.
About 4 acres of the cleared land have been laid out as

an ornamental and recreation ground attached to the

Station. A number of Ijeds were prepared, in which have
been .set out about 1,400 ornamental plants, including
crotons, bougainvillaeas, ixoras, hibiscus, lagerstroemias',
etc. All these plants are reported to liave grown well.

Practically all the shrubs, plants, and nur.sery stock

have now been removed from the Belize Garden—which
was formerly the chief Botanic Station of the colony —to the

new Station.

Subsidiary nurseries exist at Stann Creek and Corosal.

Para ruljber, cacao, nutmegs, and vanilla have all done well

at the former Station in the year under review. Congo
coffee trees {diffta rolmxttt) also gave an excellent crop.
The plants at C'orosal suffered much from drought.

It is mentioned that there is but a small demand for

economic plants in the colony. Planters give their chief atten-

tion to liananas, sugar-cane, and maize. The total numlier of

plants distributed in 1907 was 8J)61. Of these, no less than

7,600 were logwood plants.

The receipts for the year were '?192'14.

METHOD OP TAPPING ASSAM
RUBBER.

The Ex'pcriment Station Record (No. 11, 1908)
furnishes the following account of an improved method
of tapping Assam rubber (Flciis elastira), together
with the results of smne tapjiing experiments carried

out in India, in which this method was used :
—•

The tapping instrument consists of an ordinary carpen-
ter's chisel from i-ineh to |-inch wide. This is driven into tlie

bark vertically in a series of cuts, each the width of the

chisel, across the direction of the trunk or branch being tap-

ped, and with at least A-inch space between each incision.

The rows nf incisions are made about 6 inches apart on the

stems and branches of the tree. Thin strips of lead are

secured to the stem underneath each row, by which the latex

is conducted into cups. By this method of taj)inng about

two-thirds of the latex is said to find its way into the cups,
while one-third coagulates on the cuts.

In 190-5, eight trees planted in liS82, were tappeil in

this manner, and gave an average return of 6 ft), of rubber

per tree. The same trees were again tapped in 1906, and
the yield for individual trees varied from 2i ft. to 1 ft. Foui

trees, planted in 1889 and 1890, were tapped in a similar

manner during the same years. In 1905-6 the estimateil

j'ield per tree was a'lout i ft. of rubber, and in 1906-7 the

j-ield [ler individual tree varied from 1] lb. to Z\ ft. With this

method of taiijiing, the cuts made in the previous year

appeared to heal \vell and to be hardly noticeable, and it is

thought probable that the Assam rubber trees may be tapped
more frequently than by the older methods of tapping in

which the bark is seriously injured.
I'he latex coagulating on the cuts is said to re(jnire

no further treatment. That gathered from the cups is

mixed vi'ith a 2-per cent, solution of formalin, ])0ured into

clean bamboo troughs and covered from the direct rays of

the .sun. The coagulation is said to be complete within

a day's time. After the stri[is of rubber have drieil they are

rolled into balls.
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GLEANINGS.

Coftee growers and iiierclumt.s in I'orto Rico have

combined to reque.st the United States Oovernmeiit to impose
an import duty of 6c. per It), on foreign coH'ee.

The sugar exports from Demerara in 1908 amounted to

110,6-57 tons, as against 99.L'07 tons in 1907. Rum was

shipped last j'ear to the extent of 2, 188, 3;:)6 gallons, com-

pared with 2.107,129 gallons in 1907.

Increasing areas of Cniwn lands in Trinidad and Tobago
were taken up in 1907-8. While in 190(1-7. the total grants
isjued were 991, amounting to 8,004 acres : in the following

year, grants to the nundwr of 1,157 were made, the total

area taken up being 9,494 acres, (Annunl Ri-ptirt.)

It will be seen frcmi the advertisement which ajipears r)n

the last page of the cover c)f this i.ssue, tliat the English

thorough-bred stallion
' Bean II,' now stationed at St. A'incent,

is differed for sale. The price (if the aniin;d is £80, or next

best otter.

The Jamaica Agi-icultuial Society have come to the

conclusion that the results obtained in cotton growing in

that island have not yet justified the appointment of an

expert as Instructor, but they recommend that experiments be

carried out under the supervision of the present Instructors.

From the latest An dim/ Rijiort on P>arbados, it is seen

that in the year 1907-8, the total exports from the island to

t'anada increased by 31 percent., compared with the previous

year, while the exports to the United States decreased by
()().', percent, in the .same period.

The Secretary of the P.ritish Guiana lioard of Agri-

culture is inviting orders for the i)urchase of 2.5,000 Para

rubber ])lants (lltve<i /uvui/irnxis) at present in the nursery
of the Botanic Clardens. The plants will be n;ady for deliv-

ery from Fiibruary 1 next. {Dinu rdra Ari/<ixi/.)

Ca.s.sava i.s mentioned by the Superintendent nf the

British Honduras Botanic Station as a crop which might

profitably be cultivated on a fairly large scale in the colony.

The tuber forms the chief food of the Caribs in the Stan

Creek districts, while cassava starch is sold at from 12c. to

1.5c. per (juart in Belize.

Iteports from Jamaica state that cane reaping com-

menced in the earliest districts towards the end of November,
iind in the beginning of December. The sugar industry

api)ears to be in a very satisfactory condition at present ;

a good crop is anticipated on all hands, and in the past year
a good deal of money has been spent on imiirovements,

especially in the purchase of better machinery.

In the last five years the importation of molasses into

Great Britain has increased by 164 per cent., reaching 84,000
tons in 1908. The greater portion of this quantity is used
for distillation, but the demand for molasses as a cattle food

in England has also shown a large increase in recent years.

Banana and ])lantain flours appear to be increasingly
utilized in the preparation of various food-stutt's in England.
It may lie mentioned that Messrs. Huntley A Palmer, the well-

known bi.scuit makers of Reading, are now including
' banana

biscuits
'

(pirepared from dried and powdered bananas) in

their list of products.

Bee keeping is very generally carried on in the country
districts of Cuba, although the hiving and other arrangements
are of a very primitive character. The Italian bees thrive

especially well in the island. In 1906, there were exported
from Cuba no less than 6,712,533 ft), of honey, together with

1,383.464 ft), of bee'.s-wax. Of this, about 50 per cent, was

.ship]ied to (iermany. {Louisiana Flaiifer.)

The Permanent E.xhibition Committee of Dominica is

continuing its efforts to popularize West Indian limes in

England. Every mail a crate of the fruit is sent to the

Secretary of the West India Committee for free distribution,

and many hundreds of boxes have been given away, together
with suitable literature. The awards that have regularly been

made to Dominica limes at the Colonial Fruit Shows should

also go far to make the merits of the friut known in (ireat

Britain.

The rubber industry attracted a good deal of attention

in Madagascar a few years ago, l)Ut owing to the late fall in

price.s, little or no planting is now being done, according to

the latest British Cunsii/ar Ri-purt. In 1906, the export of

rul>ljer fmni Madagascar was valued at £301,518, but in

1907 it fell to £209,705. Plantations of from 700,000 to

800,000 trees in the northern part of the island have practi-

cally been abandoned.

An experiment in the culture of maize was started at

the Antigua Botanic Station in 1907-8, with the object of

improving the grade of corn grown in the island. A return

of 112 B). of unshelled corn was obtained from a plot

yI; acre in area. From this, seed selection, on the

lines laid down by the U. S. Dejjartment of Agricidture, will

be carried on, and it is hoped a higher grade of corn will be

evolved.

The varieties of cotton grown last year at the Botanic

Station, British Hondura.s, comprised Sea Island, King's

Improved, Ru.ssell Big Boll, and Peterkin. Owing to

lack of labour, it was found difficult to give full attention Ut

the cultivation, and the Curator mentions that of the four

varieties. Sea Island cotton sutferetl most from want of

attention. King's Improved and Russell Big Boll appeared
to be UKire hanly, and yielded a good crop.

White ant.s arc proving such a pest in the Federated

Malay States, that the States Government and the Malay
Planters' Association have jointd to ort'er a reward of £5,000
to any per.son who can devise 'a simple method of extermina-

tion.
'

It has also been arranged that the Government

Entomologist shall give special attention for .several yean-r

to till' question of white ants and various methods for their

destruction.
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STUDENTS' CORNER.

Seasonal Notes.

JANUARY.
1st FoKTXKiHT.

Planters will now be replacing cuttings that have failed

i;o grow in the fields of young canes, with, so far as possible,

top plants. Note the ditierence in growth of top plants and

pieces of cane at this period, as compared with the time

when first planted. Planters will be putting finisliing touches

to fielrls in which young canes are growing. In the' heavier

fields drains will be made to allow the water to run ofi' when

the rains come. The later made farmyard manure will also

be applied.
As fast as the cotton ripens it will have to be picked,

•care being taken to keep the various qualities separate, and

anv cotton that is at all damp should be sunned and suffi-

ciently dried before being sent to the factory. Damp cotton,

ginned in that condition, usually causes what is known in

the trade as '

gin-cut cotton.'

The bulk of the lime crop has now been harvested, and

attention nuist be paid to the condition of the soil. Now
is the time to airily \ten manure so as to strengthen the trees

for the flowering ])eriod.

Observe methods of gatliering cacao. What are the

reasons for burying cacao shells '! Study changes which take

place during fermentation of beans, and note difterence be-

tween cacao fermented for several days, and tliat washed and

dried at once, the latter being the practice adopted by the

peasantry.
2nli Fortnight.

On sugar-cane estates, sindlar work to that carried out

in the first fortnight of the month will still be in ]irogress.

Early cane manure will be appplied towards the end of the

month. AVhere }ilanters have field trash to spare, they will,

in many instances, use it to mulch thinner jjortions of the

fields.

Branches of cotton plants that have been attacked by
the red maggot should be cut off and destroyed. Those

planters who have already gathered their first picking of

cotton will i>rune oft" any dead wood on the plants.

In the case of lime trees, note date of appearance rif first

blossoms. Observe the time taken from opening of flower to

falling of fruit. Commence to remove dead wood.

Students on cacao estates should make themselves

thoroughly acquainted with the construction and working of

artificial driers, both ' hot houses,' and the Gordon cacao

drier.

Questions for Candidates.

I'RELi:\IINARY OIKSTIONS.

(1) What are the principal elements of plant food, and

how does the plant obtain them ?

(2) What are the principal troublesome weeds in the

field.s in your neighbourhood '( Hfiw do weeds injure crops I

(3) Have you observed anj- connexion between the kinds

of soil, and the kinds of weeds which grow on them > Give

some facts.

INTERMEDIATE QUESTION'S.

(1) Descrilie the principal manures useful as providing

potash.

(2) What manures are used for plant canes and ratoon

canes respectively ? How are they applied ?

(3) Describe the curing of cacao, and discuss the value

of fermentation in producing a well-cured sample.

BORDEAUX MIXTURE.

The eighth report on th(,> work of the Wobum
Experiment Fruit Farm, England, deals entirely with

insecticides and fungicides, their preparation and uses.

Among the investigations carried out at the Station,

the results of enquiry into the chemistry of the well-

known fungicide Bordeaux mixture has shown how the

cost of that substance may be reduced by three-fifths

without in any way diminishing its effectiveness. The

following is an extract from the rejiort dealing with

this subject :
—

The investigation into the nature of the coinpound.5
formed by the action of lime on copper sulphate has shov.'u

that as many as six ditt'iMent substances may bo present in

Bordeaux mixture. The substance which is present when
the mixture is made in the ordinary way, by adding excess

of lime in the form of milk to copper sulphate, is a double

basic sulphate of copper and calcium. The carbonic acid of

the air acts on this, forming carbonates and sulphates of the

metals, and it is 0A\ing to the gradual re-formation of sulphate
of copper HI this way that the mixture possesses fungicidal

properties. But the basic sulphate of calcium present is

first decomposed before the basic sulphate of copper i.s

attacked, so that a certain time always elapses before the

mixture b&gins to behave as a fungicide. This is a great

disadvantage, but can be obviated by using only just suiii-

cient lime to precipitate all the copper in the first instance,

for, in that case, a precipitate is formed which contains none

of the basic calcium sul])hate. There is, further, a great

advantage in thus reducing the lime used, for the basic

copper sulphate precipitated is a less basic compound thaiA

tliat in ordinary Bordeaux mixture, and it liberates two and

a half times as much copper suljihate by the subsequent
action of the air ; so that a mixture as efficient as the ordi-

nary one may be obtained, ^s'ith the use of only two-fifths of

the quantity of copjier sulphate.
To make this mixture, clear lime-water instead of milk

of lime, must be used ; 61b. 6i oz. of copper sulphate are

dissolved in water in a wooden pail, and into another large

tub of water 2 or 3 tt). of fresh lime are put. After being
stii'red several times, and allowed to settle, 86 gallons of the

clear lime-water are tapjied off, and mixed with the copper

suli>hate, the whole being made up to 100 gallons by the

addition of soft water.

The mixture must always be tested to ma,ko sure

that all the copper has been precipitated, and if this i.s

not so, a little more lime-water must be addeif, and the

te.siing repeated. If the liquid gives no red colour with

potassium ferrocyanide it is in a jiroper conditiim for use.

The stain jiroduced on a steel knife is often recommended as

a test for unprecipitated copper, but it is neither delicate nor

safe. Any excess of lime added above the minimum required
for the complete precipitation of the copper weakens the

mixture, and represents a direct loss of money. The scorch-

ing of foliage sometimes noticed after the application of Bor-

deaux mixture may be caused by the same substance (the

copper sulphate liberated) as that which gives it its fungicidal

properties, and if so, such scorching is inevitable ; it is

certainly a fallacy to suppose that it can be avoided by

u.sing exce.ss of lime : indeed, it is very probable that the

scorching often observed is due to the large excess of lime
' used. I

' 'The mixture made with lime-water as above does not

scorch foliage any more than the ordinary mixture, probably

less, and has been in constant use in Italy for many year.s.
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RICE CROP IN BRITISH GUIANA.
The fortnightly report, dated January 9, of

Messrs. Sandbach, Parker i: Co., of Georgotown, on the

present conditions of the rice industry in British

(luiana, contains the following notes :
—

The weather for the past fortnight has been drier, but

we have had several good showers, which should benefit the

young crop. Milling has been pretty general, and- cleaned

rice has come to hand in larger quantities.

Prices continue firm, and some millers are holding tor

hitrhei' prices. Shipments to the AVest India islands, and Ut

French and Dutch (Uiiana during the past fortnight amount

to onlv 512 bai;s.

RUM MANUFACTURE IN BRITISH
GUIANA.

Tlie latest Excise Rcinni of the Comptroller of

Customs of British Guiana indicates that there has

recently been a considerable decline in the amount of

ruin manufactured in the colony. There has also been

a falling off in the number of distilleries at work.

The total number of licensed distilleries in British

Guiana during 1907-8 was t'orty-two, while forty-eight were

in existence in 1006-7. The districts in which the reductions

liave taken place are South Essequibo (2), Essequibo Kiver

(2), Georgetown (1), West Coast, Berbice (1).

The quantity of rum manufactured at the distilleries

last year amounted altogether to 1,99G,02.3 Inilk gallons and

2,966, -101 proof gallons, this being .j59,723 bulk gallons and

b09,821 proof gallons le.ss than the quantity made in 1906-7.

As compared with the average quantity manufactured in

the preceding four years, last year's figures are less by
457,978 bulk gallons and 6.")6,.303 proof gallon.s.

The decrease in the outi>ut of rum lias been spread over

all the twelve Fiscal Districts, with the exception of North

Essequibo, which alone showed an advance in the quantity
manufactured.

During the four years from 1903-4 to 1906-7 inclusive,

the largest quantity of rum was manufactured in the East

Coast of Demerara, where 697,823 proof gallons were turned

out in 1906-7. In 1907-8, however, the output in the East

<:loast District fell to 491,542 proof gallons, and the West
(.'oast District of Demerara took the leading [)lace, with

a total of 574,872 proof gallons. The smallest amount of

rum is made in the Esse(piibo iliver District.

The relative outputs of rum in the three counties of the

colony in the past two j-ears have been as follows : Demerara,

2,538,473 proof gallons in 190()-7, and 1,987,646 jji-oof

gallons in 1907-8 ; Berbice, 87.'!, 130 jiroof gallons in 19(J6-7,

iind 649,463 proof gallons in 1907-1^: Es.se(|uibo, 364,618

in-oot gallons in 1906-7, and 329,292 prof>f gallons in 1907-8.

There has also naturally been a decline in the quantity
of rum exported from British (Juiana in the past few years.
While the amount .shipped abroad in 1905-6 was 3,556,7^4

proof gallons, valued at 6584, 3U0, the export in 1907-8 had
fallen to 2,640,988 proof gallons, worth !?464,928. Compared
with the average of the previous four years,, the rum exports
of 1907-8 show a decrease of 734,299 proof gallons in

quantity, and of !r8,859 in value.

POULTHY NOTES.

British Egg-laying Competition.
An egg-laying competition, organized b\' the

Utility Poultry' Club, on somewhat similar lines to the

one carried out in Australia in 1907-8, the results of

which were reported in the A(jricultural Ifcws of

November 14 last (page 362) was lately completed in

England. It must be said, however, that, taking the

average returns, the Australian birds far surpassed in lay-

ing power those taking part in the British competition.
The awards were made, not on the basis of results from

individual birds, but on the value of the eggs laid by pens of

six young birds of the same breed. Each pen had a .separate

house, together with an area of grass land on which they
could take necessary exercise.

In feeding the birds, no attempt was made to obtain

high egg averages by forcing, and only such food was given
as every poultiy keeper is able to obtain. By conducting the

competition in this way, its value is increased, since the

ordinary jioultry-keeper is furnished with an object-lesson as

to the laying capacity of the difl:erent breeds under conditions

such as he can arrange on his own holding. The competition
extended over a year, and it may be mentioned that two
meals only were given during the summer weather. The

morning food consisted of biscuit meal, granulated meat,

barley meal, and pea and bean meal. It will be seen that

this is a very nutritious, but not too fattening a ration. In

the evening wheat or oats were fed. But little maize wa,«i

given, and this only in cold weather. On account of its

fattening jiroperties maize, if given in any but small quantity,
tends to diminish the yield of eggs. Flint grit and oyster
shell were always available.

As already mentioned, the prizes were awarded on the

basis of the value of eggs laid. By this means only was it

possililr to ensure that the most profitable, and therefore tlie

most useful pen would win. Eggs under 2 oz. in weight
were lreate<l as second grade produce, and their value

reduced by 10 per cent.

In the results, the AVhite AVyamlotte breed easily

distanceil all other competing breeds, pens of this variety

gaining the first live places, together with the eighth, tenth

and eleventh. The winning pen laid 994 eggs in the year,

valued at £A 19.<. 9(^, while the second i>en was ver)- little

behind, with 991 egg.s, worth £1 18.v. 47. In pen No.
3',

94(! eggs were laid, value £4 ll.v. b/., and the fourth set

of birds hiid 922 eggs, also worth £4 ll.<. Id.

Other breeds which gave good evidence of their laying

power in this competition were Plymouth Bocks and
White lA'ghorns.

If a laying; competition similar to the above were

organized by the Agricultural Societies of the several

islands, interesting and useful results as to the egg-

laying capacities of the different breeds under West
Indian conditions would probably be elicited. It should

throw some light, too, on the infiuence of West Indian

feeding stuffs on the rate of egg production.
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WEST INDIAN PRODUCTS.

Drugs and Spices on the London Market.

Mr. J. R. Jackson, A.L.S., ha.s forwarded th«

following rcj)ort on the London drn^^ and S[iiee market

during the month of November:—

The depression in trade that has been so general

throughout the year shows little or no sign of improve-

metit, but, on the contrary, with the seriously falling

revenue, the close of the year seems to have become

chronically gloomy. Lithe early weeks of December,

the provision markets are mostly somewhat niore l)usy

thar. usual and the spice markets are naturally affected.

In the following notes it will be seen that the dealings

in West Lidian produce were nothing more than

normal, though the supplies were, in most eases, good.

GINGER.

At tlie first spice auction on the 4tli of the montli, the

offerings of .Jamaica amounted to 21 4 bags, but 7 only

were sold at 53.<. 6'/. for good connnon. Over 400 packages

of Cochin and Calicut were brought forward, anil bought in

at the following rates : .52s. to .53s. lor small and medium

native cut
;
iOs. for good brown Calicut ; and 35s. tor;3;6;.v

f°''

fair washed Cochin. On the 11th, the demand continued very

slow. There was no .Jamaica offered, and the bulk of the Cochin

and Calicut offered, amounting to about 580 packages, was

bought in at similar rates to those of the previous week.

On the LSth of the montli, there was still no demand, though

.Jamaica was offered to the extent of some 80 packages.

The whole was bought in at 52s. to 54s. for good common,

and 46s. for ordinary common. There was no Cochin or

Calicut offered. At 'the last auction on the 25th, though

some 400 packages of Cochin and Calicut were offered, only

very small sales were effected, the bulk being bought in at

the following prices : Bold selected cut, 80s. to 85s., and

washed rough Cochin, 36s.

NUTMEGS, MACE .\ND ' FlilENTO.

The market in nutmegs has been a steady one through-

. out the month, without change in price, ilace has also

been in slow demand. At the spice auction on the 1 1th of

the month, a few cases of Java wer.e sold, realizing Is. 9r/.

for thin pale curly. About 30 cases of Penang were

bought in at from Is. Gd. to Is. Sd. per B). On the 18th,

•63 packages of West Indian were offered, and for the

most part disposed <if at Is. 8rf. for fair pale ;
Is. 5rf. to

!.<.. 6rf. .for palish ;
Is. id. for fair red, and Is. \d. for

broken. Of Pimento, at the first sale on the 4th, fair <|ual-

ity was disposed of at 2yi;(?.,
a few bags only being sold out

of 90 offered. A week later, 186 bags were brouglit

forward, and bought in at
2-|(7.

(Jn the 18th, 510 bags
were offered, and bought in at 2|rf. to 2J'/. ; and at the last

auction on the 25th, 260 bags were offered and again bought
in at •2^d.

.\RR0WE00T.

There have been good supplies during the month of this

article, but c<jmparatively little demand. At the first auction

on the 4th, 140 barrels of St. Vincent were offered, the

whole of which was bought in at from 2ld. to
-2l<l. per It),

for fair manufacturing. On the ]8tli, at auction, 20

bags of Natal were ofiered and sold at 3^'/. per Bi. No sales

of St. Vincent were etteeted at auction, but it was re]jorted

that several hundred barrels had changed hands privately at

2d. per D). At the last sale on the 25th, all the ofl'ering.s,

consisting of 196 barrels of St. Vincent, were bought in at

the followng prices : for good to fine manufacturing, 2|(/. to

3|c7.; and for fair, '2^d. per lb.

SARSAPA1:ILH.

At the first drug auction on November 5, the offerings
consisted of 19 bales of Li ma-Jamaica, and 16 bales

of native Jamaica, all if which were disposed of—the

first at from Is. Id. to Is. 3'/. per Bb. for mixed, partly

chulnpy, and coarse to fair rolls
;
the latter at from Ik. to

l.«. 1'/. for dull to fair red. At the second auction on the

,19th, a dearer tone prevailed ; only 12 bales of Lima were

bi'ought forward, and all sold at Is. 3^/. per B). Three bales

of Honduras character realized Is. 3(/. per lb., and Is. per lb.

was paid for 1 bale of i)ale red native .Jamaica.

KOLA, LIME .JUICE, AND OIL OF LI.Mi;.

At the first sale of the month, 26 packages of West
Indian kola were ottered and disjjosed of at from l-i;/.

to 1|(/. per B). for medium to bold dried, part bright. On
the 19th, some packages of fair dried West Indian were sold

without reserve at Id. per tti., and 3 other jiackages of

dried West Indian realized from Id. to \hd. per K). A week

later, at the spice sales, 7 bags of dried West Indian

fetched from lirf. to l|rf. per lb. At the first spice sale on

the ith, 2 pipes and 4 casks of raw St. Lucia lime

juice were sold, fair palish brown realizing Is. per gallon.
The arrivals were said to include 269 packages from Dominica.

A consignment of some 52 packages of oil of limes was

announced from Donuni<'a in the middle of the month, Is. M.
to 2s. per lb. according to (luality being the prices quoted.

PRICKLY PEAR AS A FORAGE CROP.
A number of species of prickly pear (Opuntia) are

undoubtedly worthy of consideration as possible forage

crops in districts of deficient rainfall. Bulletin I'-i.

of the Bureau of Plant Industry, U. S. Department of

Agriculture, gives an account of experiments in the

cultivation of this crop in dry districts of Texas, where
the average annual rainfall for the past eighteen years
has been but 28'4 inches.

As the result of these experiments it is estimated that

the prickly pear under cultivation will produce 23 tons of

rough fodder per acre. The increased yield given in response
to cultivation was very good, eight times as much prickly

pear having been produced on cultivated, as compared with

uncultivated land. L'^nder the conditions, cultivated prickly

pear yielded, six times as much rough fodder as sorghum.
At least twenty spineless varieties are under cultivation,

of which Opuntia LiniUui^iwn is mentioned as one of the

best.

It is believed that the cijst of establishing a jjlantation of

spineless prickly pear would not be more than !?6-00 or 67 '00

per acre, and an area once planted furnishes a supply of

fodder for an indefinite period. In the experiments the plants

grew well from single-joint cuttings placed 2 feet from each

other, in rows 6 feet apart, and slightly covered with earth.

' Frequent
' shallov/ cultivation is needed to prevent weed

growth, and excessive baking of the soil. A fir.st harve.st of

forage can be taken about twenty months after setting out

the plants.
The albuminoid ratio, i.e., the ratio of nitrogenous

constituents to carbohydrates is very low, and the addition

of .sihall quantities of such a food as bean, or cotton-seed

meal, is therefijre necessary when the fodder is given to

stock. Such ;i mixture increases the digestibility as well as the

feeding value of the prickly pear.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,—January .5, 1909, The West Ixr.iA Com-

mittee CiRCULAE
;
Messrs. Keakton Piper ct Co.,

January 5, 1909 : Mfs.srs. E. A. ue Pa^s it Co.,

December 24, 1908.

Akrowkoot—No (juotatinns.
Baxata—Sheet, 2/1 to 2/4 ; Mnck, w (|U.>tHtinns.

Bees'-wax—No sales reiiiirteil.

Cacao—Trinidad, 57/'- to 70/'- jier cwt. ; Grenada, 5U/- to

59/'- per cwt.

Coffee—Santos, 26s. 7i</.per cwt. ; Jamaica, no imitations.

Copra—West Indian, ilH ll>s. per ton.

Cotton—St. Kitt's, 14rf. ; BarbaJcjs, noi|Uo(ati.>ns; t'ar.ilina

Sea Islands, extra tine, i'ihd.

Fruit—
B.^N.iNAti—Jamaica, 4,(> to 6/- per lunich.

LvMES—Not wanted.

Pine-apples—St. Michael, 2/0 to 5;t;.

Grape Fki'IT—5/- to 8/- per box.

Granges—J;uaaica, 4/- to 7/- per box.

FU.STIC—£3 to i'4 per ton.

Ginger—No ipiotations.

Honey—No ((notations.

Isinglass—^\ est India hnn|>, 1/H) to 2 - per lb.

Lime Juice—Raw, 11(/. to 1 2 per gallon; concentrated,

£16 10s. per cask of 1(18 gallons; distilled oil, 1 '.ttol/l(»

peril).; hand-pres.sed, 5/(1 to .5/9 per lb. J
Logwood—£3 to £4 5s. per ton ; roots, no ((notations.

Mace—Steady.
NUTJIEGS—Slow.

Pimento—Quiet.
Rubber—Para, tine hard, 5.<. 2(/. per lb., on the spot.

KuM—Jamaica, no ((notations; Demerara. 1 (i to 1/S, javiof.

SuG-^R—Crj'stals, no ((notations; INFnseovado, no ((nota-

tions ; Syrup, 14 b
; Mola.s.ses, no ((notations.

Hew York,—January
Bros, it Co.

^, 1909.—Messrs. Gillespie,

Cacao— (^.'aracas, I24C. to 21c.
; Grenada, 1 IJc. to 12c.

;

Trinidad, 12jc. to 13j'c. ; Jamaica, il.lc. to ll.tc. per tli.

CocoA-NUT.s—Jaiuaica, select, $22-(l(l to .^23-()(» ; culls, Sii3-(l(l

to S;l5-00 ; Trinidad, $2l-()() to .S22-()ll ; culls, $13-()()io

$15-00 per M.
Coffee—.lamaica, ordinary, 7,'c. to .Sjc.; good ordinary,

9ic.; washed, 10.|c. to lie. (icr lb.

Ginge'r—itc. to 12ic. per lb.

Goat Skins—Jamaica, .5.3c.
; Antigua and l!arbad(js, from

49c. to 50c. ; St. Thomas, St. Croix, St. Kitt's, 46c.

to 48c. ))er lb., dry Hint.

Grape Fruit—Fhuida, SI .50 to .?3-00 per box.

(jiME.s—No ((notations. ISIarket overstocked.

Mace—28c. to 32c. ])er lb.

Nutmegs— UO'.s, lOgc. to ]0,'c. per lb.

Oranges—Jamaica, .^3-OU to t<.3-.50 per barrel; ^IdO to

•?1"50 per l)ox.

Pimento—3ic. jier lb.

Sugar Centrifugals, !)(i°, .'i'()7c. ; Muscovados, 89°, 3'17e.;

Molasses, 89', 2'.t2c. per lb., duty paid.

Barbados,—Me.ssrs. Le-^cock ifc Co., January LS, 1909:
ilessrs. T. S. Gaeeaway & Co., .January IS, 1909.

Arrowroot—St. Vincent, S4()0 to .S4-50 per 100 ft.

Cacao—Dominica and St. Lucia, .SIO'OO per KJO ft.

Coco.\-NUTs—.^13(XJ for unhusked nuts.

Coffee—Jamaica and ordinarv Rio, S8'50 to 811'50 per
100 ft.

Hay—.?l-20 to 81 25 per 100 lb.

Manures—Nitrate of s(Khi, .S62-00 to §65-00; OhlendorfTs.
dissolved guano, 8.55 (10

; Cotton manure, 842"00; C'acMio

manure, 842MI0 to .'*4S-00 ; Sul]jhate of aunnonia, 872-0O'
to 875-00; Snlijhate of pi.tash, 8t)7-00 [ler ton.

Molasses—No ((notations.
( )NioNS—Strings, .S2-00 ; hio.se, 81-20 per 100 fti.

PoT.vTos—Nova Scotia, 81-30 to 81 (iO per 160 ft.

Peas—SiJit, 86-40 jjer bag (.f 210 ft.; Canada, 83-40-

per bag of 120 ft.

Rice—Ballam, 85 30 (180 ft..); Patna, 83 80 : Rangoon^
§3-00 per 1(»0 ft.

SuG.^R—No i( notations.

British Guiana,—Me.ssrs. Wif.tixg it Riciiter, January 9,
1 '.Hilt

; Mes.srs. Sandbach, Paekee & Co., January 9,
1909.

Arrowroot—St. Vincent, .8!l-0() per 20011..

Balata—Venezuela block, 32c. ; Demerara .slieet, 48c. per ft.

Cacao—Native, 16c. to 18c. per ft.

C.'VSSA^.v—(iOc.

Cassava .Starch—85-00 to 86-00 per barrel of I'.MJ ft.

Cocoa-nuts—812-00 to 81600 per M.
Coffee—Creole, 12c. to 13c. ; Jamaica, lie. to 12c. perft.^

slow.

Dhal—$4-75 per bag of 168 ft.

Elmos—.81-.56 per barrel.

Moi.asses— No ((nutations
< )NloNs— Madeira, 3c. pet- ft'.

Plantains—8c. to 24c. per bunch, jilentiful.
Potatds—Nova Scotia, 82-5(J per 100 ft.

PoTATos—Sweet, Barbados, 81'68 per bag.
Rice—Ballam, 85 80

; Ci-e(.le, 84-(;0to 84-75 ; Seeta, .86-00,

Split Peas—86-25 to 86-40 per bag (210 lb.); Marseilles,
84-25 to .84-50.

Tannias—81-92 jjer bag.
Yam.s—White, 81-92; Buck, 82-16 per l)ag.

Su(;ar—Dark crystals, 82 20; Yellow, 82-(i0 to 83-10;
White, 83-6(1 to 83-SO ; Molas.ses, 82-(J0 to 82-10 per
100 ft. (retail.)

Timber—(ireenheart, 32c. to 55c. per cubic foot.

Wallama SHiNiiLE.s—$375 to $5-75 per M.
• CoRiiwooii—82-40 t(( $2-64 per ton.

Trinidad, —January
it Co.

9, 1909.—Messrs. Gordon, Grant

Cacao Venemulan, 812-25 t(. 812-50 per fanega ; Trinidad,,

$11 -.50 to 812-00.

t/'oi-oA-xiTs—N(. ((notations.
Cocoa-nut Oil tile, per Imperial galh.n, cask included.

CoKFKE Venezuelan, 8]c. to .S^'c. (ler ft.

Copra—S3-(M) to .83-10 per loO.ft.

Dual 84 50 to 84 -(Wl per 2-lmshel bag.
Oxioxs—82-00 to 82-25 per 100 ft. (retailV

Pin-ATOs—Englisli, '.K)c. t(. 8110 j.er 100 ft.

ItlcE Yellow, 85-40 1(. 85-6(1 ; Wliite, 84 .50 to 84 80 per bag.
Split Peas—85-75 to 8(i-00 (ler bag.
Sugar- Amei-ican crushed, 85-0(1 to 85-10 per 100 ft.
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THE BEST MANURES FOR COLONIAL USE
-A.K.E

OhlendorfF's Dissolved Peruvian Guano—For sugar-cane and general use

OhlendorS''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, Basic Slag and all other high-class Fertilizers.

APPL\ TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

IMPERIAL DEPARTIEKT JE^ AGRICULTURE.

notioeT
The Ejiglish THOROUfiH-BllED STALLION

' I'.EAU II
' miw stationeil ;i.t tlic Stock Furm, Agricultuivil

Suliciiil, St. Vii\t'ent is offered for sale.

P>e;ui II
'

is a dark bay with black ])oiiits, standiiiy

KJ bunds, and rising 10 yearsohl. Isa docile animal, .sound,

.and .a sure foal-getter, and considered one of the Ijest iutrro-

ductions of recent years. He is by Orville out of Flirt,

through Ormonde, Tra])|)ist, Hend'or, Hermit, etc.

Price, £8(Jf.o.b. St. Vincent, or ne.xt best offer. Address

•all couiunniic.ations to W. N. Sands, .\gricult\n'al Superin-

tendent,.St. N'incent. uij.tii
Fcl iruary J.^i ne.xt.

JUST ISSUED

WEST INDIAN BULLETIN
(Vol. IX, No. 3).

Ciintaining pajiers read at the ^ycst Indian Agrieullu-
ral Conference, l'.HJ8, on tlie Cotton, Rubber, and Jvicc-

Industries of the We.st Indies .and British Guiana, and t>\\

(iencral subjects, viz:—Cotton Cultivation at Barbados, in

the Leeward Islands, at St. Vincent, and in British Guiana ;

Iiu|irovenient of Cotton 1)y Seed Selection ; Treatment of

Cotti>n Pests
;
B.arbados Cotton Factoiy ; Rice Experiments

at liritish (jui.ana
;
Rubber at Trinidad and British Guiana ;

Notes on Essential Oils
; Vcgetalile lv<jry ; (jeologie.al

Forination of Barbados, etc.

To he obtained of all Agents for the sale of the Department's

publications.
Price 6'/. each number

; post free, 8'/.

THE

WEST INDIA COMMITTEE CIRCULAR

(Published fortnightly).

THE OFFICIAL ORGAN
OF

THE WEST m\h COfi^MITTEE.
(Estab : circa 1700. Incorporated by Royal Charter

Aug. 4, 1904.)

Edited by ALGERNON E. ASPINALL.

SELECTED COTTON SEED
Seed specially selected from Cotton grown at 'Stirliii'.;

Plantati<in' to be obtained from

THE BARBADOS CO OPERATIVE COTTON FACTORY
LIMITEJ].

Price 1 2 cents per pound.
Book your orders early as the quantity

is Umited.
Tlie following extl'arl is t.aken from Messrs. Wolsteii-

holuie it Holland's Report on the cotton :

"We have formed a very high opinion of this lot, as it

is the most serviceable class of cotton we liave .seen produced
in the West Indies."

Printed at Office of Agricultural Reporter, 4, High Street, B^idgeto^^ll, Burbadcs.
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Paris Green ! Paris G-reen !

WarraLbed and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure ami effective insecticide and destroyer of the cotton worm, caterpillars, and other pests.

Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the llritish West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WORKS :

Newark, N.J., U.S.A.

[178.]

POTASH FOR CITRUS FRUITS.

TREE WELL CULTIVATED

AND FERTILIZED.

TREE PARTLY CULTIVATED

AND NOT FERTILIZED.

An o.auge grove niu^t be fertilized and cultivated, no matter where it is located. Wild trees may produce without

jiotash, but a juicy fine flavoured fruit of good shipping cjuality cannot be iiroduced without a liberal application of

tins man-ne. An average formula for manure for beaiing trees is ;V^ Nitrogen, (r^ riionphosic Acid and 10 I'otash.

Vi r free literature and sjiecial information on trojiical agriculture apply to

CKK.MAN KAj.l WiiKKS

i'O
Kiiipi-ilr

15.1X l,i«>7, Hiivan.'i, Cubi
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^feiidelism

PAR'I' I.

O' ^^ [?Si^'
^^ qtiestion of lireeding plants ;uk1 animals

q; W^ jr W so as to improve the t\pe, and perma-

#% nently to fix desirable characteristics has

P^always been a matter of great interest to agriculturists,
^ yet practically nothing was known as to the principles

whirh iiiiilcilie and determine the restilts of hybiidiza-

tioii iti any ^iven case until (iregor ^[endei, an Austrian

monk, c-irried utit his work about fifty years ago. This

work firsD plaei'd the subject of inheritance on a definite

basis.

jrendel gave his child' .tltentioii to the hybriiliza-

tion (if varieties of peas, and froiri th(^ residts id' his

ob.^ervations as to the maimer in which certain definite

characteristics were transmitted to sticceeding genera-

tions, he w.is al)le to enunciate a theory of heredity
which—alt.liougli neglected Un a nutnber of years

—has-

lately lucn applied with eiicouragiiig success to the

building itp of improved varieties of agricidtural plants.

Tlie trtiih id' .Mendel's theoiy has al.so l)cen repeatedly

demonstrated in coiine.xion with the breeding of poultry,,

rabbits, etc.

An idea as to the tiatnre of the knowledge gainedi

frotn Mendel's observations may l)est be given by

instancing two illtistrative examples relaiiiig to the

inheritance of simple chaiacteristics. There are two

strains of the ordinary garden pea grown in England

(Plsum sativuvb), one ot which possesses coloured

fiowers, and the other white fiowers. When these two-

kinds are crossed, the restdting hybrids all have

coloured flowers similar to those of the parent with

coloured blooms. On Itrecding those hybrids together,

plants are jirodticed in the ne.\t generation, some of

which bear colotired blcssoms, while others possess

white Howcrs only : the two kinds of plants are pres-

ent in the [jroportion of three with coloured l)looms to

one with white. Those pea plants with whiter Mowers

henceforward breed true when self-fertilized, no coloured

fiowers appearing in the next generation produced
from them. The plants with coloured blooms may be

shown, however, to be of two kinds :(1) those which, in
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the next generation, give plants with coloured Howers

only, and (2) those which, on breeding among them-

selves, behave like the original hybrids, and produce

plants, some of which have coloured dowers and others

white, the two kinds being present at the rate of three

of the former to one of the latter.

Now to turn for a moment to the second case, which

is somewhat similar, but relates to animals instead

of plants. Rose-combeil bantam fowls are of two

kinds, black and white. On crossing a pure-bred
black bird with a pure white, the offspring are all

black, similar to the black parent. In the second

generation, bred from these hybrids, both black and

white birds are present, the former being three times

as numerous as the latter. The case here is exactly
similar to that of the peas already mentioned. The
white birds breed true, while the blacks are of two

classes : (1) those which breed true, and (2) those which

resemble the original hybrids, in that, when mated

together, they give blacks and whites in the ratio of

three to one.

(|)ualities which have been shown by experiment
to be transmissible in the manner described, as colour

and whiteness in the Howers of the pea, and blackness

and whiteness of plumage in the case of rose-combed

bantams, are known as Mendelian characters. That

quality or characteristic which alone is apparent in the

first generation produced from crossing the original

parents, e.g., colour in the pea flowers, and blackness

in the plumage of the bantams, is known as the ' domi-

nant
'

character, while the alternative characteristic,

which disappears in the first generation, but again

reappears in a stable form in a definite proportion of

the individuals comprising the second generation,

i.e., whiteness of the pea Howers, or whiteness of

plunjage in the bantams, is referred to as the
'

recessive
'

ciualily

The .-ibtive facts having been observed, the ne.xt

step is to Hud a theory which shall satisfactorily account

for them and for similar j)henomena. Mendel was able

to put forward a simple explanation, which has since

been proved many times over. The formation of a new
individual (animal or plant) is the result of the union

of two germ-cells, the spermatazoon or pollen grain in

the case of the male, and the ovum or egg-cell from the

female. In these single cells are necessarily contained

the characteristics contributed to the offspring by the

male and female parents, respectively. Now in the

examples already given, we are dealing with the

iidieritance of alternative characters, i.e., colour or

whiteness in the pea flower, .-uid ])lackness or whiteness

of plumage in the bantam fowls. The central idea of the

Mendelian theor^is that any given germ-cell can contain

only one of theslt-alternative characteristics, or '

unit
characters

'

as thfey are termed. To return to the case of
the garden peas :, a germ-cell contributed by a plant of

pure strain with coloured flowers will contain the
character of

'

colour
'

only, while germ-cells from
a similarly pure plant with white blooms will contain

the quality of whiteness
'

only. When in the process of

crossing a '

coloured
'

germ meets a '

coloured
'

germ,
the result is a coloured flower. Similarly, when two
'

white
'

germs meet, a white-flowered plant necessarily
results.

If now a '

coloured
'

germ meets a ' white
'

germ, as
in the hybridization experiments referred to, the

resulting plant bears coloured flowers, because colour is

dominant to whiteness in this case. .Such a plant

possesses both alternative characters, but cannot trans-

mit them in a blended form, and in the germ cells

formed by this plant the '

unit characters
'

separate
out. Half the germ cells of each se.x will possess the

quality of colour, and the remaining halves, that of

whiteness. When the resulting hybrids are bred among
themselves, therefore, the two sets of germ-cells come

together, and, according to a simple mathematical law,
this can only lead to the production of a number of

])lants, one quarter of which result from the union of

two 'coloured
'

cells, one quarter from two ' white 'cells,

and two quarters by the union of a 'coloured' and
a '

white.' The first and second classes are in each

case pure bred plants, breeding true to type, and yield-

ing respectively coloured and white flowers only. But
the remaining two quarters are similar to the hybrid

j)lants, possessing the qualities of both colour and

whiteness, but appearing with coloured flowers because

'colour' is dominant to whiu-ness. These will

necessarily breed in an ex.nctly similar manner to the

j)arent hybrids.

Such is Mendel's explanation of the manner in

which simple
'

unit characters
'

are said to be inherit-

ed. During tlie past few years this has been
demonstrated to be true for such varied morphological
and physiological characters as structure, size, shape,
cdIoui'. and Icrtility among plants, as well as for

a luimber of (jualities in animals. For examj)le, it has

been shown that tallness and dwarfness are JMendelian

ch.-iracters in sweet peas, the former being dominant
;

ami that in horses, bay or brown colour is dominant

to chestnut.

(A concliulinL,'- articlo dealing with the .same .-^ubjoLt will
fiiriii tlu' eilitnriiil in the next issue.)
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SUGAR INDUSTRY.

Supfar Industry at Barbados.

Although the- cane crop rt-aptd at Barbado.s in

1908 was but a small one (yielding 29,410 tons of

-sugar, and .50,112 puncheons of molasses), largely owing
to the irregular rainfall, yet it is api)arent that estate

owners and others in the island have decided confi-

dence in the prospects of the sugar industry in the

near future. This is evidenced by the ready sale at

good prices of a number of estates that came into the

market during the past year, and by the expenditure that

is being made on many estates in improving machinery,
etc. The Barbados Agricultu ral Reportt-r lately referred

to these points, and after enumerating the estates

that have changed hands in the past year, it gives the

following particulars as to improvements on various

plantations :
—

IVrhaps a stronger evidence of revived confidence in the

sugar industry of Barbados than the purchase of estates

is the active steps taken daring the year to improve
machinery. A tive-rollcr mill was added to the fine

plant at Bulkeley, in time for the crop of the year.

At Carrington the
'

tiiple
'

was used for the first time,
fxtensive improvements having been made at the begin-

ning of the year. Immediately after the close of the crop,

jirrangements were made at Ivendal for remodelling the boil-

ing house and for Liying down a new Stilling boiler. The
work is now being pushed so that the alteiations may be

ready for the eundng crop. Stirling boileis have been put in

at the Pine, Biigliton, A|)plewhaite-i, and Easy Hall. The

advantages obtained by the use of the centrifugal process
are so evident, that in several i>laces wheie the windmill is

still used for crushing, oil engines are being set up this season

for operating centrifugals. Mount Gay and FLsher Pond are

estates where this improvement is being made.

The trend of oiiinion seems to have set more towards

centralization in the manufacture of sugar than at any former

period. At Foursquai-e, Piulkeley, Carrington, and Bruce \&]e,
a very considerable amount of work was done on the central

system. Applewhaites also purchased canes from the small

growers around. A Committee of the Legislature has been

appointed to consider the question of establishing a Central

Factory on cooperative principles ; but its jaoceedings are not

yet available to the public.

Tillage Experiments in Sugar-cane Cultivation.

In the report, recently issued by the Imperial

Department of Agriculture, dealing with the work of

.the Agricultural and Botanical Departments of Barba-
dos since 189!S, there appears a note containing par-
ticulars of some tillage experiments carried out in the

cultivation of sugar-cane on Hampton plantation.

In these experiments a ver}' level field, 61 acres in area

was first cut out into ten large strips. Five different pro-
cesses of tillage were practised on the fii>t five strips, and
these were repeated on the second series ot five strips.

Plots Nos. 1 and 6 were first subsoiled close. They

were lined at distances of 6 feet by 6 feet, and cane holes

dug. These two strips were cultivated in the usual estate

manner, and gave a return at the rate of 1.5'75 tons of cane

per acre, which was the highe^t yield obtained in the exjieri-

ments.

The strips Nos. 2 and 7 gave the second highest return,

viz., 1.5'.59 tons of cane per acre. These two plots were

ploughed flat with a disc plough, turning under farmyard
manure 8 inches deep. Cane holes were dug, and the land

cultivated by ordinary estate methods.

Strips Nos. 3 and 8 were first sub.soifed clo.se. Furrows
were then opened with a mould-board plough 6 feet apart.
Manure was si>read on the banks, and canes planted in the

furrows 6 feet apart. The average return was at the rate of

14'94 tons of cane per acre.

t)n strips Nos. .5 and 10, subsoiling was first opened in

one direction. Between the cane hole.s, however, the land

was left forked. Cultivation was carried on in the usual

estate manner. The crop of canes obtained was at the rate

of l-f'2 tons per acre.

The smallest return (at the rate of 13 '2 tons of cane per
acre) was obtained on strips 4 and 9. These plots were
first ridged with the disc plough, pen manure being turned
under 8 inches deep. The canes were then planted in rows
at the bottom of the furrow. The land was cultivated with
the Diamond cultivator, and trashed as usual.

It will be observed that an e.xtreme difference of 2' tons

of canes per acre occurred between the most favourable and
the most unfavourable plots.

Sugar Industry in Trinidad.

As a result of the excellent rains experienced ia

December, and the frequent showers that fell in the

early part of January, fields of young cane in Trinidad
have lately presented a much more promising appear-
ance than was the case previous to the lainfall..

Planteis are now bn.'sy apjilying pen manure and
artitici.als to the crop. Cane re.iping is now in progress
on a few estates, the Usine St. Madeleine in Naparima
having started crushing about the third week in

January.
.'\n interesting meeting of planters and cane farmers wa.s.

held at Prince's Town on Januaiy 12 last, under the presi-

dency of the Warden of Savanna Grande, in order to discuss-

the prices which should be paid by estate ov>'ners for farmer-

grown canes in the conung season. One of the chief speakers
on the subject was Mr. H. E. Murray, attorney to the estates

of the New Colonial Company. Mr. Murray stated that

when sugar fetched 3|c. per lb. in New York, factory owners
received only 5P9.5 per 100 lb., so that at this figure they
could only give 8.v. Qd. per ton for farmers" canes. After

di.scussion, the following scale of payment, based on the price
of sugar on the New York market, was adopted :

—
Price of sugar Price of Farmers'

per If). cane per ton.

3|c. or under 8s. Qd.

3|ijc. to 4c. 9.S. Orf.

4-fLc. to
4^c. 9s. 3-/.

4^c. to 4-pyC. 9s. 6f?.

4ic. to 4|^c. 10s. Qd.

4|c. to 4ifc. IDs. ()(/.

.5c. and over 1 Is. Qd.

On behalf of the farmers present, the Secretary of the

Cane Farmers' Association expressed satisfaction with the

terms of this scale.
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WEST
1^
INDIAN FRUIT.

PACKING OF CITRUS FRUIT.
In reporting to the Permanent Exhibition Com-

mittee of Dominica on the e.xhibits of produce .«ent

from lh;it if;l;inrl to the Colonial Fi-nit Show held in

London at the end of November Inst, i\lr. A. E. A.'^pinall,

Secret'irv of the West India Committee, makes the

following reference to tlie packing of the citrus iVtut

sent over:—
The fruit was very well packed, lait there is still room

for iini);-ovcinciit in the style of packages adopted, which

lack(!d lunl'oi-niity. Tims, oranges should hu shipped in

staiidanl Florida boxes, uioasming 2 feet
.'^^ inches, by 12^,

inches
l:>y

12 inches, instead of in the slatted crates now used.

On this point the fruit trade is quite inianimous. With regard
to limes, there is no question that the cases measuring 1 euliic

foot, and containing from 200 to 220 fruits are the most

inark(:tabl(>, while, as I have so often pointed out, those limes

wrajiped in stout brown paper last far longer than those

protected by thin tissue jjaper only.

THE DATE PALM.
Although the dale |)aliu {I'lidriiir (hirU/Ufi'rd) is not

a native of tlio West Indies, its natural home being in the

dry, hot regions of Northern Africa, and the attempts so far

made to cultivate it in these islands have been chiefly of an

experimental character, yet it has been shown that the tree

can be successfully grown in suitable situations, and at the

Botrtnic Stations of .lamaica, Trinidad and Dominicrt, fruit

of good (piality has been produced of recent years. Since

the t.ree is of a handsome cliaracter, it is well-suited for

I)lai\ting for ortianiental purposes. It Houri.shos Ijcst in a very
hot climate with little rainfall, hut must be grown only in

situations where its roots are in contact with a good supply
of water.

A late inunber of the Ken' /iiil/ilui. (So. 7, 190S) con-

tains an article of .some interest on the cultivation of the

date ]jalm in Me.sopotainia, where it is grown on a very large

scale. It. is pointed out th;vt though the tree can be raised

from seed, it is preferable to plant
'

otfshoots,
' which are

•suckers usually borne at the base of palms of from six to

sixteen years of age. Since the date palm is
'

di(ecious,
'

i.e.,

having the male and female flowers on ditferent trees, male

trees constitute about i")0 per cent, of the young jilants

raised from seed. But one male tree will usually sullice for

the pollination of about lOd females, so that only a very small

proportion of the former are required. The sexes cannot he

distinguished until the trees Hower, which does not usually

occur until they are about six years of age, so that if

a plantation is rai.sed from seed, an undue proportion of the

area v>\\\ be occupied by useless trees. The advantage of

growing from suckers is therefore apparent, as not onlj' can

the sex be assured, but the quality of the fruit is generally

superior to that from .seedling palms.

Larger offshoots are regarded with more favour than

smaller ones. They should usually be removed from the

jiarent tree when from tine," to six years of age. A\ hen cut

fnr t ran.splanting they appear as rootle.ss stumj)s from which

the larger leaves have been removed. They .should be

planted in holes about 3 feet deep, and of the .same diameter,
the holes being afterwards filled with loo.sc earth mixed with

lieu manure. The shoe's arc (ilanted from 10 to 1.5 feet

apart. Date palms love abinidance of sunshine, and grow
slowly in shady situations. If the .soil is not natin'ally

provided with a good supply of water the ycnitig shoots need

watering daily for at least six months.

It is mentioned that in Mesopotamia, under suitable

conditions, the date palms develop rapidly, and bear fruit

within four or five years from the date of i)lanting. One

variety of date, the Khadramec, the fruit of which is largely

exjwrted to Europe and America, frequently bears fruit at

the end of three years. Two other kinds, Hsdhiwee and

Sayer, the former of which is mentioned as the best kind

grown at Basra, begin to bear in four or five years. \Vhere

water is scarce and the ground hard, from seven to eight

years elapse before any fruit is produced.
The male date palm is bigger and stouter than the

female tree. The flowers on lioth the male and the female

trees are enclosed in .sheaths or spatlies. In Mesopotamia
the female flower opens about the end of March : at the same
time a blossom from a male tree is .secured, the sheatli

surrotniding it artificially opened, and .some pollen shaken on

to the female flowers. If the process of fertilization is not

carried out by hand, pollen from the male flowers is naturally

distributed by the wind, but it is aflirmed that the resulting

fruit is never so good as that which is produced from arti-

ficial ijollination.

The date frnitls form about one month after pollination,

but are not ripe and ready to gather till four montlis later.

The clusters are then cut down carefully.

A large number of dift'erent varieties of dates arc men-

tioned as being grown in ^Mesopotamia. In addition to the

kinds already referred to, the fruits of the ' Zahdee ' and
'

1 )creo
'

varieties are exported in quantity. Arrack is also

distilled from the ' Zahdee '

dates, which are considered to be

especially suitable for this purjiose. The fruit of the many
other varieties grown is consumed at home.
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DR. FRANCIS WATTS, O.MG., AND
HIS WORK IN THE LEEWARD

ISLANDS.
The departure of Dr. Francis Watts, C.M.G., t'roia

Antigua, in order to take up tlie* work of. Imperial
Commissioner of Agriculture for the West Indies, has

been the occasion of a number of resolutions of a

complimentary nature from Agricultural bodies in the

Leeward Islands.

At a meeting of the Antigua Agricultural and Commer-
cial Society, held on January 15 last, it wa.s resolved by the

members present
' That this Society tenders to Br. Watts its

heartiest congratulations on his well deserved promotion to

the important and responsible post of Imperial Comnussioiier.'

The resolution went on to express the regret of the Society
at the departure of Dr. Watts from the colony in wluch he

Lad worked for the [last twenty years with great benefit to the

community at large, as well as its satisfaction that in his new

position the Commissioner would still be able to give to

Antigua, in common with other West Indian Islands, the

benefit of his experience and advice in agricultural matters.

This resolution was proposed by Mr. A. P. Cowley and

seconded by Mr. A. Spooner, both of whom referred in the

higbest terms to the value of Dr. Watts' services to the

Leeward Islands during the past t'\\-enty years.

After Mr. J. D. Harper and the Hon. D. .McDonald had

spoken in supiiort of the resfilution, his E.xcellency Sir

Bickham Sweet-Escott, K.C.M.G., Governor of the Leeward

Islands, who presided at the meeting, made a brief speech.
He wished to express his entire agreement with all that had

been said bj' the preceding speakers. The services which

Dr. Watts had given to Antigua had been of the highest
value. They all regretted his departure, but hoped that the

new Comnrissioner would be able to make frequent visits to

Antigua, where his old friends would always be glad to see

him. Tlie resolution was then carried unanimously.
In reply, Dr. Watts thanked the members present for all

the good things they had said about him, and he then refer-

red to the work which he had been able to do at Antigua.
His labours in the Leeward Islands had been attended with

.success, but he could not lay claim tn more than a partial

.share in that success, inasmuch as it had been .so largely

brought about by the co-operation and assistance given by

planters and others. He had realized that in order to

advance agriculture it was necessary for him to associate

with the planters, and to work with them. He trusted his

successor would do the same.

Dr. Watts referred to the advances that had been made
in the Leeward Islands during recent years. In addition to

.sugar
— which was still the special proiluct

—
they now had

another important crop in cotton. Proper attention must be

given to this crop and every effort made, by eni|iloying all up-
to-date methods, to reduce the cost of i)roduction. In this

way ])rosperity would be made more [lermanent.
On Thursday evening, .lanuary 21, the menil)ers of the

Agricultural and Commercial Society gave a dinner to

Dr. Watts at the Globe Hotel, St. .John's, prior to his depart-
ure. About sixty members were present, his Excellencj'
Sir Bickham Sweet-Escott, K.C.M.G., his Honour the Chief

Justice (J. S. Udal, Esq.), and the Hon. E. St. John

Branch, Colonial Secretary of the Leeward Islands, being

among the guests.
In this connexion, reference may also be made to an article

which appeared in the Antigua S>i» of January 21 last, which

placed on record the chief points in the work to which

Dr. Watts has given his attention sinee he first came to the

West Indies. Exactly twenty years ago, i.e., in January 1889,
Dr. Watts was first appointed Chemist to the Government of

Antigua. After serving nine years in this position, he was ap-
pointed Analyst and .Agricultural Chemist to the Government
of Jamaica, but returned one year later (in 1899) to take up the

post of Analytical and Agricultural Chemist in the Leeward
Islands under the then newly appointed Imperial Department
f)f Agriculture. Four years later the duties of Superin-
tendent of Agriculture for the Leeward Islands were added
to this post.

The work connected with experiments with sugar-canes,

begun in Antigua in 1891, and later greatly extended under
the auspices of the Imperial Department of Agriculture, has-

occupied a considerable part of the time of Dr. Watts and
his colleagues, and has been productive of very useful results.

The conclusions arrived at from this work showed the-

benefit that would be likely to accrue through the introduction

of the Central Factory system, and it was largely due to
this that it was made possible to establish the Antigua
Central Factory in 1903.

Among other important matters whicli have claimed
attention may be mentioned tlie cotton industry in Antigua,
Montserrat, St. Kitt's- Nevis, and the Virgin Islands; the lime
and cacao industries at Dominica and Montserrat, together
with much work relating to minor industries.

Dr. Watts has always been closely associated with
educational matters : first in Antigua and later in the-

Leeward Islands generally. He has done much to promote
science teaching in connexion with secondary education, and
to develop the .systematic teaching of agriculture on broad lines,

A large number of papers dealing chiefly with the lines

of work referred to, have been contributed in recent years to-

the !(>.«/ Indian Bidhtin l>y Dr. Watts.

AGRICULTURAL EXPORTS FROM
BRITISH GUIANA.

The volume of agricultural produce exported from-

British Cluiaiia in 1908 indicates that the year was
a prosperous one for the colony. Sugar, rum, balata,
and rice form the chief agricultural exports, and all

these show increases in the tpiantities shipped abroad
last year.

The total quantity of sugar exported was 110,6.57 tons.

Of thi.s, Canada took no less than 68,752 ton.s, or consider-

ably more than half
; 2.3,921 tons were shipped to the United-

Kingdom, and nearly 18,000 tons to the United States.

Hum distilleries in British Guiana were very active in

1908, and the exports .show an increase of 75,000 gallons as

compared with the previous year. Probably this accounts for

the fact that the shipments of another sugar prockict—
molascuit—declined from 10,378 tons in 1907 to 7,932 tons

in 1908.

The yield of balata collected in the colony during 1908,

viz., 1,124,955 lb., was also a record quantity. In 1907-8,
the output was 973,269 %., valued at ^368,538, and

634,2-12 Iti., valued at $240,510, in 1906-7.

The progress of the rice industry of British Guiana is

so frequently referred to in this journal that it is scarcely

necessary to state that the exports of this product again
showed a large increase in 1908. In 1907-8 the shi|)nients

were 6,977,877 lb., but for the year ending December 31,

1908, they reached 9,573,585 &. This, too, is in s[]ite of

the fact tliat the yield of rice per acre ^vas somewhat belo-w

the average.
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WEST INDIAN COTTON.
Messrs. Wolstenholme & HuIIuikK oI Livri pool,

write as follows, under date of January IS, wiih ri fer-

•ence to the sales of West Indian Sea Island eoiton :
—

Since our last report about 100 bales of We.st Lidian

Sea Islands have been sold, consisting of about 50 Barbado.s

at lUd. to lid., 20 St. Kitt's at l:5.',</., and 2-5 St. Vincent

-at lild. to lod.

Holders of American Sea Islands have been reducing
their prices and selling very freely of late, fearing competi-
tion with the West Indian, and a consideraMe number of

<:rop lots have been sold at \2id. to 13hd. In consequence,
buyers are basing their offers on these purclmses, and having
supplied their innnediate wants for some time, it has i)laced
them in a very independent position. We are of the opinion,

however, that prices will not go any lower, and it will be

A wise policy for West Indian holders not to force sales.

COTTON IN THE SEA ISLANDS.
The market )>rices for cotton from the Sea Islands

still remain very low as ooni|]ared with those whit-h

prevailed a year ago. The demand, however, is stated

to be good, and it is possible that prices may imjjrove
somewhat. In their Sea Island cotron

re[)ort, dated

January 9 last, Messrs. Heiny W. Fiost & Co., of

Charleston write :
—

There was an active demand throughout the week,

TBSulting in the sale of a total of 1,900 bales of cotton from

Charleston, and 3,14i bales from Savannah. [These .sales of

course include cotton of coarser grade from Florida and

Georgia, as well as the finer quality lint from Carolina.]
The prevailing prices for Islands cotton are as follows :

-* extra fine
'

quality, 13f/. per lb.;
'

fully fine,' 12|rt'. to 12i(/.;

'fine', ll\d . tinged cotton, OJr?.; and stains, 7\d. tn't^'d.

per lb. The Vmying was general for England, France, and the

Northern milks. As the entire stock of odd bags has been

sold, we are now dependent on future rceeiiits for graded
«otton. No sales of '

planters crops
'

cotton have been made,
ance factors are unwilling to accept current jirices.

The total amount of .\nierican Sea Island cotton ginned
up to .January 1 of the present year has been 86,016 bales,
AS compared with 73,42-5 bales ginned to same date last year.
The jiresent year's crop (American) is estimated at 100,000
bales.

On January 1(3, Messrs. Frost write:—
There has again been an active demand throughout the

veek for all the offerings of odd bags of all grades, and also

for all the crop lots of '

fully fine
"

quality, which could be

purchased up to 13d, leaving the market swejit of all offer-

ings e-vcepting crop lots held at 13J,(/. an 1 upwards. In view
of reduced stock, factors are now disposed to hold these with
m )re confidence, as the receipts from now on are e.\[)ected to
be small.

COTTON INDUSTRY IN THE VIRGIN
ISLANDS.

Cotton cultivation has proved an excellent source
of prosperity in the Virgin l.sland.s, and its development
since 1906, despite the low priced obtained for the lint,
has been innalkable.

In 190.'3-i the exports of cotton from those islands
were va.ued at no more than £.'!.5. Two years later they
were worth A 26."). For the )ear 1906-7, the shipments
amounted 10,177 lb. of lint, valued at £620; while for the

year ended March 31. 1906, they reached no le.ss than
32,-500 It), of '.int, worth about £1,800.

Cotton seed ha§ been distributed free of charge by the

Imperial Department of Agriculture, the amount given out
in 1907 being 2..300 ttj. Small holders of land form the
main class in the Virgin Island.s, and it is chiefly by these

people that cotton is grown The seed-cotton is also purchased
an 1 dealt with by the Dep.irtnunit of .\griculture, and notinw
the amount of the shipments in 1907-8 (32,.")00 tt).), it will be
seen that 13 lb. of lint were received at the factory connected
with the Experiment Station, Tortola, for every 1 lb. of cotton
seed distributed.

The advances made to small growers under the '

Cotton
Loans Act

'

have been of great assistance, and have undoubt-

edly proved one of the chief means of developing the industry.
In 1907-8, loans w6re made to twenty--se\en growers, the
total amount advanced being £102 12.<. 0'/ The whole of
this was re|)aid at the end of the .season. Leaf blister-mite

has, so far, proved the most serious [jest of cotton in the

Virgin Islands: the cotton worm has been responsible for

comparatively little damage, but cotton stainers have been
troulilesome in some_ cases.

In his report for the months of November and Decem-
ber last, Mr. W. C. Fishhxk, Agricultural Instructor for the

Virgin Islands, refers to the position of the cotton industry
in the islands under his charge during the j)re.sent season

(1908-9). It is satisfactory to note that the [irogress of jiast

years has been continuous, and there is no sign of falling off in

the development of the indu.stry. The increase again shown in

the exports is remarkably good. From the beginning of the
cott<m picking sea.son up to December 31, 1908, there was
I)urcha.sed at the Experiment Station, Tortola, 74,989 lb. of

cotton, valued at £777 ll.<. S(/., as against 16.738 It), of

cotton, worth £241 12.s-. 2(1., which was purchased to the
same date in 1907. In other words, the amount of cotton
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purchased has increased four-fold, and the money paid out in

1908 showed a three-fold increase as compared with the

figures for the correspunding period of 1907.

The Agi-icultural Instructor, writing on .January 5,

reported that there was cotton equal to about 94 bales (each

of 200 ttx) still in store at the Station, about 2.5 bales having
been ginned up to that time. The indications at present are

that the total crop for the season will amount to 300 bales

<60,000 tt).).

Cotton is purchased from the growers each week-end

(Fridays and Saturdays). A good deal of labour is occasioned

at the Station in consecpience of the small quantities in whicli

the cotton is usually sent in. It is mentioned that on the

four days December 11-12 and lS-19, no less than 1,-147

separate parcels of cotton were received, weighed, and the

purchaser money paid out.

THE TALIPOT PALM.
The accorup.inying illn.stnitioii (Fig. 7) represents

t\vii sppciiiieiis of t,he Talipot paini (CorypJia umhrn-

vutifcnt) whicii are gmwing at the Doniiuiei ButrMhic

Station.

This palm is a native of Ceylon, where its leaves are

commonly u.sed by the natives as umbr'llas, and also for

thatching. Specimens of the Tali[iot have been introduced

Fi(i. 7. T.\Lii'oT Palm at J-Iu.mimi a iiiiTAXic Station.

into various parts of the trojiical world, and trees exist in

several of the West Indian Islands, as well as in British

Ouiana.

The Talipot )ialm fruits but once during its life, and

this' fruiting process terminates its existence. A note appearetl
in tha Af/ricu/f lint/ Xeirs, Vol. II, p. 44, on the flowering

and fruiting of one of these trees in Georgetown, British

Guiana. At the time, the palm was about twent^'-eight years
old, it possessed a stem from oO to 60 feet high, and was
crowned with a panicle 10 to 12 feet long, bearing an

enormous crop of fruit.

A Talipot palm at the Dominica Botanic Station flow-

ered in the early pai-t of 1904 being then about thirty years
old. It has since died.

These palms, when they fruit, bear a very large number
of seeds, which have been utilized for the manufacture of

buttons. As the seeds are very hard, the buttons in their

prepared state resemble vegetable i^ory.

STERILIZATION OF DRINKING WATERS.
The re.sults of experiments in the use of smalt

quantities of calcium hypochlorite (an inexpensive
chemical costiiior fr(jni 2il. to 2i'7. per Iti.) for sterilizing^

drinking waters which contain pathogenic bacteria-

were recently described by a writer in the Lancet.

To the water under test, the organisms Bncillus typhosus
and B. coli (the cau.sative agents of typhoid fever and of

certain disorders of the alimentary tract respectively) were

added. It was found that exceedingly minute quantities of

the chemical sufficed for sterilization, in most cases 3 parts of

hypochlorite per 1,000,000 of water being sufficient. The-

action takes place in a very few minutes, and the chlorine

remaining can be removed by the addition of a little sodium

bisulphite, as the result of which the palatability of the water

remains unimpaire<l.
The 30 lb. of hypochlorite recjuired for treatment of

1,000,000 gallons would cost about 5.s-. Id
,
or at the rate of

1(/. per 15,000 gallons of water. So far, it is stated, the inve.s-

stiga tors have not met with a natural water which required

more than 6 parts of hypochlorite [)er 1,000,000 to effect steri-

lization. The amount of chemical- added is .so .small that it

does not affect in any way the character of the water, and

the chlorine and hardness are only increa.sed by a minute

fraction of a grain per gallon.

DEPARTMENT NEWS.
Dr. Francis Watts, C.M.Ci., the newly appointed

Imperial Commissioner of Agriculture, having assumed

the duties of the office at Antigua on Januar}- 6,

proceeded to Barbados by the R.M.S.
'

Esk,
'

which left

Anticrna on January 23, and arrived at Barbados

on January 2(1.

Mr. F. A. Stockdale, B.A., F.L.S., who has held

the post of Mycologist and Lecturer in Agricultural
Sciei'ice on the staff of the Imperial Department of^

Agriculture since August 1905, left for British

Ouiana by the R.M.S. 'Esk' on February 2 last, in

order to take up the duties of his appointment as

Assi.tant Director of Agriculture and Governmenfc

Bot.mist in the latter colony. Mr. Stockdale cakes

with him the best wishes of his colleagues, and many
other friends in the West Indip.s.

'^' if''- K- D. Anstead, B.A., Agricultural Superin-
tendent of (irenada, has been appointed to a po.st in

the Indian Agricultural Service, ai;d will shortly be-

leaving the AVest Indies.
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EDITORIAL NOTICES.

Letters and matter for yjublication, as well as all

specimens for naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,
Barbados.

All applications for Copies of the '

Agricultural
News '

should be addressed to the Agents, and not to

the Department.

Local Agents: Messrs. Bowen & Sons, Bridge-
town, Barbados. London Agents : Messrs. Dulau &
Co., 37, Soho Square, W., and The West India Com-
mittee, 15, Seething Lane, E.G. A complete list of

Agents will be found on page 3 of the cover.

The Agricultural News: Price \d. per number,

post free 2d. Annual subscription payable to Agents,
2s. -Id. Post free, 4*i. 4fZ.
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NOTES AND COMMENTS.
Contents of Present Issue.

An account of Mendel's theory of heredity is

given in the editorial. A further article on the sub-

ject will appear in the ne.Kt issue.

The general condition of the sugar industry at

Barbados is satisfactory. A sliding scale of payment
for farmers, cane, based on the price of susrar in New-

York, has been adopted at Trinidad (page 3.5).

A brief article on the cultivation of the date palm
-will be found on page 3().

Some account of the work of Dr. Francis Watts,
C.M.G, while Government Chemist and Superintend-
ent of Agriculture in the Leeward Islands appears on

j.age 37.

Cotton Notes (page 38) include reports on markft

-prices, together with a short article dealing with the
remarkable developments of the cotton industry in the

Yirgin Islands.

Interesting reports on the quality and value of

Dominica lime juice have lately been received (page
41). Valuable experimmts with 'green dressings'
<;rops were carried out at Antigua last season (page 43).

Manures for Sugar-cane at Jamaica.
The great \alue of pericjdicrd sniall dressings of

lime on many nf the sugar lands of Janwviea is one of
the chief points brought out a< the result of the
manurial trials cai'rled out at the Sugar Experiment
Station of the island. The af)pliealion of about .V-ton

of lime per acre has frequently given snr)»risingly good
results both with plant canes and ratoons. In the

tropics, it is pointed out, lime should be applied on the

principle of a little and often, rather than in larger

dressings at irregular intervals. Heavy applications of

lime, too, bring about a temporary paralysis of the
activities of the soil bacteria. The experiments also
show that nitrogen is the most generally profitable
manurial constituent for application to canes in Jamaica,
while potash and jihosphorie acid are only occasionally
required. Basic slag has proved itself the most suitable

phosphatie manure, especially on the heavy clay soils

of Trelawney.
—^^•-^^

Ration for Dairy Cows.

In connexion with the question of feeding live

stock, to which reference was made in the editorial of
the last issue, it may be worth while to note the kind
of ration which has b^en most serviceable for milking
cows at the Trinidad Govennnent Farm. These animals,
in addiiion to being grazed on the pasture area of the
Farm, are given mixed rations of artificial foods, of
which the following is a good example: 1 lb. cotton
seed meal, •?. tti. cocoa-nut meal, 2 lb. pollard, 1 lb.

crushed Indian corn,. and 1 lb. dried ale grains. The
tor.al cost of this daily feed amounts to no more than
8 75c. This is a very nutritious mixture and one lich
in nitrogenous constituents. When fed in conjunction
with a good proportion of pastin-e grass, or other bulky
fo'lder, consisting largely of carliohydrates, fibre, etc.,

the whole forms a diet well suited for sustaining a good
How of milk. The cows were also given 1 tb. of molasses

per head [)er day, and 1 oz. of salt was added to the
daily ration of each animal.

Attention is drawn to the articles entitled
' Some

Beneficial Insects
'

and '

Fermentation of Pen Manure,'
•which appear respectively on' pp. 42 and 47.

Prize Awards at Asfricultural Schools.
On another jiage of this issue will be found the

reports on the usual half-yearly examinations of the

Agricultural Schools at St. Vincent, Dominica, ,-ind

St. Lucia.

It will be remembered that prizes of books are
awarded each half-year on the result of these examina-
tions. Only one senior prize is ortV'red, and this isawartled
to the boy who gets x\w highe^t number of marks in

the senior classes of all the three schools. 'J'hree junior

prizes are given
—one to the boy who does best in the

junior class at each of the three schools.

.As the result of the December examinations, the
senior prize was a.varded to J. Samuel of St. Vincent.
It may be mentioned that this is the fourth time in

succession that the senior prize has been won by
a pupil of the St. Vincent Agricultural School. The
junior prizes were awarded respectively to L. Wallace
of St. Vincent, L C. Douglas of Dominica, and
11. Auguste of St, Lucia.
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Honey Production in England.

Comparatively few persons appear to realize the

.possibiiitie.s of bee-keeping as a minor agricultural

industry, and yet, under s\iiDable conditions, the pursuit
is one which affords returns of a \ery satisfactory

nature, while making but small demands in the way of

iiime and attention.

Recent agricultural reports from England mention
iihat increased attention is being given to honey

production in many parts of that country. This

movement was started in Cornwall, which was the hrst

eounty to engage the services of an expert on the

subject for the purpose of giving advice and instruc-

tion to bee-keepers. The year 1908 is reported as

having been a record one as regards the yield of

honey, and many small holders are stated to be making
as much as £100 per year from their bees. It is

evident that a minor industry of considerable value

has been built up in a comparatively short time.

Botanic Stations in Mauritius.

Three Botanic Stations exist in Mauritius, and
inasmuch as they are all situated at different altitudes,

-they each have a special value. These Stations,

besides being centres of acclimatization of large
numbers of plants, also contain nurseries of valuable

kinds of forest trees.

The Royal Botanic Gardens at Pamplemousses
form the chief Botanic Station. In conne.xion with it

a system of free exchange of plants with foreign

correspondents has resulted in many valuable aecpiisi-
tions to the colony. Altogether. 82.'-),470 plants were
sent out from the Station last year.

The Curepipe Nursery Gardens are 5(35 acres in

extent, and are situated at an altitude of 1,800 feet.

These are chiefly used for forest nurseries. At the

R^duit Gardens, valuable old timber trees exist which

-supply seeds of camphor, .sandal- wood, eucalyptus, etc.

for other nurseries.

A system of training gardening apprentices is in

operation in connexion with these Botanic Stations.

Profitable Cotton Growing.
The officers at the Tuskegee Experiment Station.

Alabama, have devoted attention to the best methods
of cultivation for cotton, so as to secure the most
remunerative results. Although the varieties of cotton

dealt with did not include Sea Island, the system of

Soil preparation recommended is likely to give good
results in the West Indies. The best returns were
obtained from a plot ploughed to a depth of 9 inches,
and thoroughly pulverized by repeated ploughing and

harrowing until the soil is fine and mellow to that

depth. 'J'he cotton plants grown on land so treated

showed splendid root development, and bore an
excellent crop.

The advantages consequent upon the maintenance
of a dust mtdch by shallow surface cultivation through-
out the growing period of the plants were also demon-
strated. Cultivation to a depth of 2 inches showed
much better results than when the soil was stirred to

-a. depth of 4, .5, or 6 inches.

Oil Grasses at Antigua.
Several experiments in the distillation of essential

oils, especially that of the West Indian lemon grass

{Ci/mhnpii(j()ii cifrafu.s), were carried out at the

Antigua Botanic Station in 1907-8. A few trials wer«
also made with Cochin lemon grass (C. //e.ruo.su.s) and
citronella grass (C. nardus).

A total of 4,.589 lb. of West Indian lemon grass
was distilled ; this gave 184-4 fluid ounces of oil, or at

the rate of 4 oz. of oil per 100 ffi. of grass. It is estima-

ted that the yield of oil would be about 2.5 lb. per acre,

affording at present prices (which are low) a monetary
return of from £4 lO-s. to £5 per acre per year.

Experiment appeared to indicate that the grass should
be distilled immediately on cutting in order to obtain

t-he maximum yield of oil. 'i'he Cochin lemon grass

(C. jle.rwisux) afipears somewhat more promising than

West Indian grass, inasmuch as it is completely soluble

in alcohol, and shows a higher citral content than

C. cdtivtus. If the prices of the essential oils

improve, the cultivation of these gi'asses may be worthy
of more attention in the We^t Indies.

Lemon grass oil is chiefly valued for the citral

which it contains, this being used as the starting

point in the manufacture of the essential constituent

of artificial violet perfume.

Dominica Lime Juice.

Samples of Dominica lime juice were lately intro-

duced, through the medium of the British-cotton

Growing A.ssociation, to the notice of manufacturers at

Manchester, who hitherto have been in the habit of

purchasing Sicilian lemon juice for trade purposes.
The reports received on the samples of juice (two of

which were raw and one concentrated) are interesting.
The best time for selling the raw juice, for which

there is a considerable demand in the preparation of

cordials and essences, is in the spring or early summer.
The samples sent were valued at from lOd. to Ls. per

gallon.
The manufacturers were naturally most interested

in the specimen of concentrated juice, which they

report on as being practically identical in quality with

the material imported from Messina. Messina lemon

juice (concentrated) usually contains about 64 oz. of

citric acid per gallon, and at current |)rices, is worth

about £21 per pipe of 108 gallons without export duty.
The average quality of West Indian concentrated lime

juice imported into England, estimated on the basis of

t)4 oz. of citric acid per gallon, is worth .-ibout £3 per

pipe less than the Messina product.
As already mentioned, the specimen of concentra-

ted lime juice referred to was equal in quality to

Messina juice, and at a strength of 113i oz. per gallon,

was worth £37 -is. 'Id. per pipe of 108 gallons, estimat-

ing it on the basis of Sicilian prices.

It may here be remarked that under the new law

lately established in Italy, a duty equivalent to £5 per

pipe of 108 gallons will in future be levied upon lime

juice exported from the country, so that the price will

be £26 per pipe, in place of £21 as in the past.
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INSECT NOTES.

Some Beneficial Insects.

Beneficial insects may be classoil under three

headings : (a) those which tbrm products usefid to man,
of which the honey bee (Apis mcUifira) and the silk

worm (Bomht/.r mori) are the best-known examples :

(J>) insects which play such an important {lart in the cross

pollination of plants, as the bees and the hawk moths;
and (() those which, wp.ile thnmselves harmless, destroy
other insects that are harmful to cultivated crops. It

is this last class of insecis to which these notes refer.

They live in a variet}' of different ways : some are

pred.itory, either, like the l;idy-birds (Coccinellidae),

feeding in all stages on other insects, or, like the

predatory wasps, sturiig their nests with larvae and

spiders, to furnish a supply of food for their own larvae :

otiiers are parasitic, iHving their eggs in or on some
other insect, -.xnd the ri'sultiiig larvae from these eggs
pass through their whole met.-imorphosis at the e.xpense
of this insect host.

The most important of these parasites are found in the

two orders Hymenoptera or the wasp-like insects, and the

Diptera or true Hies. There are afso some among the Coleop-
tera or beetles.

In the Hymenoptera the following parasitic families are

found : the Pmetoti-ypidaf, Chalcidae, Ichneumonidae, and
Braconidae. These are the four mo.st important families,

though there are other smaller ones with parasitic habits.

Among the Diptera, the chief oarasites are the Tachinid
flies.

The Proctotrypidae are completely parasitic in the eggs
of other insects or si)iders. They are very small and include
what is thought to be the smallest e.xisting insect, viz.,

Alaptns e.a-isiis, Westwood, the length of which is given as

^ mm., or about ^l^, inch. Sometimes half a dozen of these
minute insecfs will lind snlHcient fnnd for their development
in a single egg.

'fhe Chalcidae are also very small
; nearly .'),000

species are known, and there are doubtless still a great
nundjer of unknown species. They attack scale insects,

plant lice, bees, and Lcpidopterous in.sec'ts.

The Ichneumonidae contal'ii larger forms of insect life
;

there are upwards of 6,000 s|)ecies known, most nf wliiih

Vwv ill Lei)idopterous larvae.

'file Hraconidae are another large family, and are

parasitic on IjCpidopterous larvae.

The I)i[itera include many families which eimtain

among thcni a few parasitic forms but, as stated ali.ive. the

Tachinidao are the most important.
The Tachinidae are medium to large flics, but tiiey vary

a great ileal in size and details of stnu'ture. They are much
like the common house fly in general aiipearance. They are

parasitic on insects belonging to the Orthoptera, Hymenop-
tera, Coleoptera, and Lepidoptera, particularly on the last

mentioned.

In the order Coleoptera, the Stylopidae are im]ioitanI

parasites on Hymenoptera, and on Hcmiptera or bugs.
An attai-ked catcrpillai- continues to live and feed even

though it is being gradually devoured by the invading
* Tlie Insect Nntes on tins i>age have lieen ccintribiUed l>y

Mr. ('. \V. Jenniiett, lately appninteil (idveiimient I'Jntnninlii-

.uist ti) S.aithern Nigeria, ami wIki has for tlieiiast few iimntlis
J een ennnected with the luiiicrial Dei>artnient of .Vgricidtiire.

parasite. This is because the latter leaves the vital organs
of its so-called

' host
'

untouched until it is ready to pupate.
If the larva dies toQ,soon, the parasites must neces.sarily die also.

The important part which these several parasitic families-

play in keeping in check the many pests of our crops caa
scarcely be overe.stimated. .-^ny unusually severe attack of
a pest is invariably followed by a corresponding increase in,

its particular parasite, owing to the abundance of the food

supi)ly of the latter
; and the planter or whoever the person,

interested may be, is surprised to find that the pest disap-
pears as quickly and as suddenly as it had arrived, often not

realizing to what he owes its disappearance. An e.xaniple in

point is instanced in Dr. Howard's ' Insect Book '

where the-
author mentions that in a certain year, in the cotton fields of
Northern Florida, 9.5 per cent, of the eggs tVotn which w^ould
have hatched the voracious cotton caterpillar were killed by
the minute Chalcid parasite Trivho<jraiiniKt jiretiosd. It is-

only in cases where a pest has long been established in
a country that the influence of these parasites is noticed.
Each siiecies of parasite has its own particular host species,
or at most only a few. In consequence, it freipiently happens-
that where a pest has been recently introrluced into a country
a parasite which preyed upon it in the country from whieh "it

came is not introduced at the same time, and so the jiest

multiplies for a while, unchecked by its natural enemy, until
either the parasite is introduced, or .some indigenous species-
alters its habits and becomes parasitic upon it. It is owing.
to the recognition of these facts that, in the United States and
elsewhere when .some imported pest has become established, .so-

much trouble is taken to discover, if po.ssible, its original home
in order that its natural parasites may be looked for, and if

feasible, may be introduced. Unfortunately, the effects of
this .satisfactory state of things are modified by the existence-
of other members of the fa:nilie.s, which themselves prey,
not on the pests, but on the parasites of the pests. Thus we-
have what are known as primary, secondary, and even,

tertiary parasites. For instance, we may have a bad attack
of a particular pest on .some crop. As it becomes more-
abundant, so does its primary parasite increa.se, and at last

gaining the upper hand, practically demolishes the pest.
Next season there are numbers of the parasite but there are-
few of the pest. Then the secondary parasite has its turn,
and finding its prey (the primary parasite) i)resent in lar<re-

number.s, increa.ses and destroys it, thus giving the orii'inal

pest another chance of a.sserting itself, and as stated above,
in some cases there may be a tertiary parasite w-hich destroys-
the secondary parasite, thus giving the primary parasite ai'aiu
the upper hand.

In the West Indies, where the .scale in-^ects—Coccidae
are .so abundant, one may frctpiently notice many of the-
scales with a large hole in them. It is through this lu,]^
that the jjarasite, having killed the scale insect and com-
pleted its own development, lias escaped.

Nearly all Lcpidopterous larvae also are preyed upon by
parasites. In the cotton field one can often find dead cotton
wnrm pupae with a small round liarrel-shaped cocoon Ivinw
in or on it. This is either a Tachinid or Sarcophagid cocoon
as the case may be, and on emerging, the fly hastens away to-

lay its eggs on other larvae, and thus ipiitc a number are
destroyed.

Ml l'.all..u mentions in the WeM Indian Bulletin,
\<il \ 11, No. I, that Kvnnin lacviijnia, Orphion bltinmtttm,
Vliiik-is (ininil(tfifs, and Triclioiirnmma prefiosa—the last of
which was referred to earlier in these notes— are all of

frequent occurrence in the West Indies Theie are doubtless-

many others present, the life-histories of which will .scciner
or later be worked out.
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•GREEN DRESSING CROPS AT ANT.GUA.
The value of green dressing crops, more especially

those belotiiging to the leguminous family, such as cow -

peas and woolly pyrol, grown in connexion with sugar-
cane cultivation, is being more recognized every year
in the West Indies. Increased attention has been given
in recent years to such crops at Antigua, and the

latest report on the Botanic Station in, that island

gives an account of a numbei' of experiments carried

-out at Skerrett's in the past year.

The total nmiiber of crops under exiieriineut as green

-dre.ssings were fourteen, ir.chiding four varieties of cowjieas.

The time of planting of these crops was generally in March,
.and the period from planting to reaping varied from two

months in the case of white mustard (llrassica alba) and

the Soy bean {G/i/cine hi-yddit.), to nearly eight months in the

-case of the ' Barbuda
'

bean. The cowpeas, however, required
aio more than three months tn come to maturity.

The weiglit of produce yielded per acre was extremely

satisfactory in the case of a inniiber of these crops. The

leading place was taken by the Barbuda liean, which yielded

20,000 It), of green bu.sh per acre. Woolly pyrnl gave a return

•of 1 4,8-50 lb. of green bu.sh, and bonavist 3,200 lb. The

four varieties of cowpeas growri were the
'

White,' the ' Black

Eye,' the
'

Clay,' and the ' Red.
'

These gave returns

in the order named : the ' White
'

cowpca yielded 10,570 tf).

•of green bush, the ' Black Eye' 9,440 tb., the 'Clay' 8,440 lb.,

^and the ' Red '

cowpea 8,250 lb.

Some distance be'low these from the point of view of

return come the Pigeon pea (Cnjun/is iiidiciis) (4,950 R. j)er

.acre), buckwheat (4,922 lb.), the Babricou bean (Canavah'a

.sp.) (3,520 tt).),
and the white mustard (3,000 It), per acre).

The three I'emaining crops
—the Soy liean, the Sand vetch

.and Japan clover gave poor returns and the yield was not

weighed in either case. The Barbuda bean proved a most

pronii.sing green dressing. This plant is a rapid grower, and

;SOon covers the land with vegetation, so that weediTig

•operations are greatly ndnimised. The plot remained perfect-

ly free from insect attacks, and it is mentioned in the report
that this bean can be reconnnended with confidenoe for

green dressing purposes at Antigua. Woolly pyrol has been

more largely grown in such islands as Barbados than at

Antigua. The report on the experiments, however, states

that it is a crop which can distinctly be recommended,

although it is somewhat liable to attack by caterpillars and
red spider. If woolly jjyrol is grown for the i)uri>ose of

obtaining a crop of seed, it .should be planted during the

period from October to February.
The bonavist bean gave a satisfactory return, and it

would certainly seem that this plant is worthy of trial on

a large scale as a green dressing. This bean, too, was quite
free from attack by caterpillars. Cowpeas have been fairly

extensively grown in Antigua of recent years, with the object
of supplying humus to the soil. They grow quickly and

•cover the ground, but it is mentioned that the great draw-

back to this cro[i is its susceptibility to caterpillar attack.

Further, when insecticides have been applied in the hope of

-controlling this pest, the foliage of the plant is very readily

•damaged.

Pigeon peas, though less liable to attack from insects

"-than cowpeas do not cover the ground su well, nor give the

same amount of produce per acre. The greater number of

lilants mentioned are inemlaers of the Leguminosae and

therefore of special value in increasing the amount of intro-

gen in the soil. Buckwheat, however, belongs to tlie

Polygoiiaceae, and therefore does not possess this special

advantage. A small plot of this was grown ;
the product*

was particularly free from in.sect attack, but the weight of

green bush per acre was not great.

The Babricou bean shows itself a very hardy plant. It

was cut about four months after planting at a time when
it had not yet reached maturity. This bean can be recom-

mended for planting on laud that is to remain fallow some

time before the permanent crop is planted.
The results given by the mustard were not sufficiently

good to warrant the experimenters in recommending that it

should be ^rown on estates for green dressing purposes.

SOIL CAPILLARITY.
Water in the soil is drawn to the surface by what

is known as capillary act.ion. An example of the

working of this capillary force can be observed wlien

open tubes, having a very small bore, are placed in

a vessel of water or other liquid. It will be seen that

the level of the liquid in the tube has risen higher
than the general surface in the vessel. Similarly, if

a piece of loaf sugar is placed in a saucer containing
a small quantity of water, so that oni}' a fraction of

the sugar is immersed, the liquid will be observed to

mount rapidly through the substance of the sugar,
until the whole piece is saturated. This ascent of the

water is also due to the working of capillary force, and

water in the soil rises to the surface in the same way.
The following notes are extracted from an aiticle om

this subject, wdiich is one of great importance to the

practical cultivator, that lately appeared in the Ameri-

can Journal of Agrictdfure :
—

Water deep down in the soil is attracted and drawn to

the surface of the soil grains there, the .soil pjirticles above

them attract and draw the water to their suifaces, so in turn

the different layers of soil particles draw the water to them-

selves and up till it reaches the surface. Once at the surface,

the air claims the water and it is taken awaj' from the soil

by evaporation.
Soil particles not only have the power of drawing water

to themselves, but of holding it as well. By a simple mathe-

matical law, the smaller the particle the greater proportional
surface it has, hence the finer the jiarticles are, the more water

a given soil is capable of holding. Also, the olo.ser together
the soil grains are, the more retentive is the soil of moisture.

For this last reason deep ploughing for breaking up large

ma.sses into fine grains, and heavy packing to bring these

grains into close contact, are employed in dry-farming opeui-

tions, and may be adopted in any region, in dry times, to laake

deep soil hold large amounts of w.iter.

The prastical application of the principles of soil capil-

larity consists in first loosening the soil to as great depths as

jjo.ssible for creating large surfaces for exposiu'e, allowing the

soil to catch and indjibe as much water as po.ssible, if it be

not already saturated, and then stirring the surface fretjuently

to break capillary action at the surface to prevent loss

from above. The farmer who understands fully the laws of

capillary action and so handles his soil as to receive and

retain large amounts of moisture has mastered one of the

greatest points of successful fanning.
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GLEANINGS.

It is rfported frnm Jamaica tluit the IJellf Isle

Estates Company are erecting a central sugar facturv in that

island at a cost of £30,000.

At a late meeting of the Trinidad ISoard of Agriculture,
it was decided to appoint Mr. F. \V. Urieli as Entomologist,
for a term of two years, at a salary of £400 jier annum.

])r. W. A. Muriill, .\ssistant l)irector of the New York
Botanical Garden, accompanied hy Mrs. Murrill, is now on

a visit to Jamaica, for the purpose of collecting and studying

specimens of the fungus flora of that island.

In a late report of the Trinidad Government Stock

Farm, the manager speaks very highly of cocoa-nut meal as

a nutritious food for all kinds of animals e.xcept young calves.

In regartl to cotton-seed meal as a food for mature stock,

it is recommended that it be fed in connexion with molasses.

As an instance of increasing interest in the utilization

of economic plants in >rauritius, it is mentioned in the latest

Annua/ Bcjiarf (1907-8) on the colony, that some beautiful

fibres prepared from the 'Traveller's Palm '

[Rnvcmihi madn-

r/nsrririentiis) were shown at the last Horticultural Exhibition

iicld in the island.

The stf)ck on service at the Agricultural School, I'nion,

St. Lucia, include the .\yrshire bull
'

(ii[)sy Star of Beilevue,
'

fee 2t<. : the African woolless ram shee|i
'

Egba,' fee \s. (or

less to peasant proprietors at the discretion of the Agri-
cultural Superintendent ) ;

and the Berkshire boar ' Home-
stead Hero, fee for .service Is.

As in past years, an experimental plot of onions was

grown at the .\ntigua Botanic Station in 1907-8. The .seeds

were first sown in a nur.sery and then transplanted to the beds.

Planting took place on October S, and the last of the crop
was gathered in on Fel)ruary 17. The yield of onions

obtained was at the rate of 1,400 lb. per acre.

Two .'\gricultural Inspectors are being appointed under
the Board of Agriculture for Trinidad. The chief work of

these officers, who are to lie men with practical exjierience in

cacao cultivation, will be to inspect estates, repoi-t on plant

diseases, etc., together with any other duties which th<' Hoard

may direct.

A lecture on the subject of
' Ticks

' was given at the Jamaica

Institute, Kingston, on January 13 last, by Professor New
stead of the Liverpool School of Tropical Medicine, who is

ilt present on a visit to Jamaica for the purpose of investiga-

ting; the disease-bearing insects of the colony. {.Iiniinii-ii

Tehyrapli.)

Exports of preserved pine-apples from the Bahamas show
a considerable decline from 190G-7 to 1907-8. In the former

year, they were 117, 196 cases, valued at £19,090, but in

1907-8 they fell to 68, .349 cases of value £1.3,-579. This
decrea,se is attributed to drought, and it is stated that later

l>rospects are more encouraging. {Annua/ Report, 1907-8.)

In a recent letter to the Times, My. A. I). Hull, M.A.^
1 )irector of the Kothamsted Experiment Station, England,
]>oints out that experiments, cai-ried out at the Station, in-

the inoculation of the soil with nitrogen-fixing bacteria,

preparatory to the cultivation of leguminous crops, have
so far not proved satisfactory. They have, however, only
been in progress for two years.

There are a few vacant scholarships for [lupils at the-

St. Lucia Agricultural School. Camlidates must Ije healthy,
strong, and intelligent boys of about sixteen years of age. The
boys selected will receive free board, lodging, and an agri-
cultural training for three years. Further paiticulars may-
be obtained frojn ^fr. J. C. iloore. Agricultural Superintend-
ent, St. Lucia.

The output of cane sugar in t^)ueensland has made-
con.siderable advances in recent years. In 1903 4, the total

yield was 9L8i;8 tons, but in 1904-jit increased to 147,688
tons, and to 15l',722 tons in 19U.")-6. For the season 1906-7
the output was 184,377 ton.s, and in 1907-8 it had reached

188,307 tons. The yield of sugar (94° test) has been, on.

the average, 10-09 per cent, of the weight of the cane.

Cowpeas are largely grown for green dressing pnrposes-
at Antigua, but a great disad\-antage connected with this-

crop is the susceptibility of the plants to attack by cater-

pillars. Experiments have been carried out in dusting the
affected plants with Paris green and lime, the proportions-

varying from 10 to 35 parts of lime to one of Paris green :;

but in all cases the leaves of the cowpeas were scorched by
the application of the insecticide.

It is seen from the latest Annual Rejxiit on Trinidad'
and Tobago that the total value of the exports from the

colony during 1907 8 amounted to £3,907,503, as com-

pared with £2,872,325 in the previous year. The chief

items responsible for this advance of trade are Trinidad

cacao, which shows an increase of £984,300 ; Venezuelan
cacao, an increase of £157,800; and sugar, an increase of

£90,900.

At a recent meeting of the Trinidad Board of Agri-
culture, it was announced that samples of cacao ])ods

damaged by thi-ips, together with specimens of the insects in

(piestion, had lately been received from Tobago. This is

believed to be the first time that an attack of cacao by
thrips has been reported from that island. An article

'

Thrips-
on Cacao,' by Mr. H. A. Ballon, M.Sc, which contains
information as to methods of treatment, appeared in the
We^t Iw/imi lUd/eiin, Vol. VIII, p. 143.

A note in the Jniirmi/ of the .lamaica .Vgricultural

Society mentions that the rubber trees planted in Jamaica are

chiefly grown on big cacao and lianana plantations, and with
the hojie that the rubber trees will form a suitalile shade for

the cacao. The .foiirno/ advises small Inilders not to plant
rubber trees on their land. Their cacao and cotl'oe are already,
as a general rule, more than sutHciently shaded, and, grown,
on a small scale, rubber is not likely to be a profitable
cultivation.
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STUDENTS' CORNER.

Seasonal Notes.

FEBKUAltV.

1st FdBTNliiHT.

Take note of the young canes now growing from

the planted
'

tops.
'

Compare the
'

top,' aucl -its buds
with the seed and its embryo. Xote how the young
roots arise, and the course they take. See if the root

tips in any case are attacked by root disease

Examine the young cane shoots for
' dead hearts

'

and see how these are
'

caused by boring caterpillars.

Study the life-history of this moth borer.

In cacao-growing localities lead uj) the facts

relating to grafting cacao : understand what is aimed

at, and what has been done. Blake experiments in

grafting.
Make notes as to the best lots of seed to save

from cotton fields for next year's planting. Examine

carefully and systematically any samples of cotton

passing through 3'our hands.

In many places the cotton plants will be shedding
their leaves. Learn what changes take jilace in a leaf

as it ripens and prej)ares to fall.

Questions for Candidates.

PREHJIINAKV (,)rESTl(lN'.S.

(1) What gases in tho atmosphere play a part in

plant life ? In -what manner are they taken in by the plant ?

(2) Describe, with sketches, the jierniination (if a cacao

seed.

(.3) Describe a plough, and its action on the soil. What
constitutes good ploughing ?

IXTERMEIUATE QUESTIONS.

(1) What causes the so-called 'dead hearts
'

in young
bane sprouts, and what steps should be taken in conne.xion

with them 1

(ti) What are the advantages of grafting fruit trees,

cacao, etc., as against raising from seed '.

(3) AA'^hat ijrecautions are necessary in jiicking cotton ?

RICE IN BRITISH GUIANA.
Weather conditions continui> favourable for rice

growers in British Guiana. A good deal of produce is

now being placed on the market, and prices are steady.
Messrs. Sandbach, Parker & Co., of Georgetown, report
as follows on January 22 last:—

The weather for the past fortnight 'lias been favourable,

only two rainy days being e.xperienced, which did not

seriously interfere with milling opeiations, and fairly large

quantities of rice are now being reccixed in town.

The market keeps firm, and in fact prices have advanced

slightly, small offerings being eagerly bought for local

consumption. Two sales for export have been reported, but
we do not think that there will be much, offered in the West
India islands, except at an increase on previous sales.

Shipments to the West India isl.inds during the fort-

night amount to about 1,800 bags.
The piice of good export rice, f.o.b. Demerara, is, at

date of writing, 19s. M. to Ids. Gd. per bag of 180 ft. gross.

ST. VINCENT AGRICULTURAL AND
COMMERCIAL SOCIETY.

An interesting meeting of the above Society was
held at the Court House, St. Vincent, on January 13
last, under the presidency of Mr. Alexander Smith.

A resolution of thanks to the British Cotton-growing
Association for the kindnes.s shown to the delegates from
St. Alncent to the Cotton Conference held in England in

August last, was carried unanimou.sly, as -was also a second
vote of thanks to the Royal ilail Company for carrying the

'

delegates at reduced rates.

The cjuestion of mechanical tillage at St. Vincent was
then brought up for discussion by ilr. (J. 1!. Corea.
]\Ir. Corea mentioned that he thought the time had come
when it was necessary for planters to go into this matter, in
view of the serious shortage of labour at present existing on
estates. He understood that at Antigua certain implements
had been imported from the Southern States of America, and
were reported on very favourably. They were, it ap[jeared,

eminently suited for Cii'ie and cotton cultivation. He had
also heard that the cost of production of cro[)s was reduced,
better work was done, and a good deal of labour saved. He
suggested that the S oiety should go into the matter with.

a view to obtaining full information as to whether such,

implements were liki !y to be of service in this island. He
v.'ould give his supp trt in every way possible, and suggested
that the question be laid before Dr. Francis Watts, C.M.G.

Mr. Sands gave a general idea of what had been done at

Antigua. He pointed out that there was a good area, probably
half of the aralale land of St. Mncent which could be worked by
machinery, but that in the first place skilled instruction was

necessary. The implements imported from Louisiana into

Antigua were well suited for cotton and cane cultivation and
all the different cultural operations could be carried out by
them.

Other speakers referred to the shortage of labour on

many estates, and since the introduction of inqilements might
help towards production at a minimtnn figure, it was
decided to obtain more information on the subject. Since
mechanical tillage had been tried at Antigua, the Secretary
was instructed to write to Dr. Francis Watts, Imper-
ial Connnissioner of Agriculture, asking for his views
on the subject, together with fidl data as to the cost of imple-
ments, the cost of working, and the amount of saving ett'ected

per acre in the production of .sugar-cane and cotton. If the

adoption of inqilemental tillage was likely to be suitable on
St. Vincent land.s, and to reduce the cost of production,

every effort should be made to introduce it into the island.

The question was next rai.sed by the Hon. C. .T. Sinnnons
as to wliether there Avas, at present, a sufficient sujjply of

labour in the island, or whether owners would not be advised
to co-operate for the introductfou of indentured labour.

While it was generally agreed that the pre.seut deficiency
of reliable labourers increa.sed the ditficulty of remunerative
cotton production, some of the members present believed

that the introduction of indentured labour would prove too

expensive just now. Furthrr discussimi on the matter was
deferred.

The last item of business on the agenda was a i-i:sr)hUioii

expressing regret at the retirement of Sir Daniel .Morris,

K.C.M.O., from the office of Imperial Commissioner of

Agriculture for the AVest Imlies, together with appreciation
of the services rendered to the West Indies by the ex-Com-
missioner. This resolution \\as carried unanimously.
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AGRICULTURAL SCHOOLS.

The usual half-yearly examinations of the agri-

cultural schools at St. Vincent, Dominica, and St. Lucia

were held in December last. Below are given those

portions of the reports of the examiner, Mr. F. A.

Stockdale, B.A., F.L.S., which are of general interest:—
ST. VINCENT.

Fifteen boys sat for the examination. Three took the

papers set for the senior class, ten those for the junior class,

-and two were new boys. The average percentages of marks

-obtained by the three classes were as follows : Seniors, 75-5 ;

juniors, ()fi-0 ; and new boys, 61-0. These percentages show

<:onsidcrable improvement over those obtained in the last

t'xamination, and indicate that the examination results of the

school have gveatly improved.

Agriculture has shown improvement, and many of the

papers were highly satisfactory. Marked progi-ess has been

made in t'hemistry. It is hoped that continued attention

will be given to this latter subject in order that the improve-
ment may be maintained.

Aiithmetic was the weakest of the more important

.subjects, and should receive attention before the next

examination. In fact, it might be advised that extra time

he allotted to this .subject during the coming half-year,

jis it was inclined to be weak at the examination conducted

.last June. Geography has improved and the t'omjiosition

papers may be considered to be fairly satisfactory.

(Considering the papers as a whole, this examination

indicates that the ptipils at this school have been receiving

-very careful attention, and that they have a creditable

elementary knowledge of the scientific principles underlying

agriciiltuial practice. With good practical grounding, these

pu|)ils should not fail to be of value to the agriculture of the

colony.
DOMINICA.

Seventeen boys sent in papers for exaniiiiation. Two
took the i)apers set for the senior class, thirteen those for

the juniors, and there were two new boys. The average

"[)ercentages of marks obtained were as follows : Seniors,

72'.'V; juniors, 57'1 ;
and the new boys 62'5. There is

a distinct falling off amongst the junior class, ]>articularly

when it is con.sidercd that Arithmetic produeeil a large

proportion of marks.

The pa))ers sent in by the two .senicjr b(J3S were, on the

whole, satisfactory, with the exception of Agriculture
—

a subject that should receive further careful attention.

The work i>f the junior class is still very poor. The
science .subjects have made practically no progress during the

the past half-year, and as they were unfavourably reported

upon at the last examination, it is necessary that every etfort

should be made to give this class particularly close attention.

Out of thirty nine papers on .science subjects submitted by
this class for cxaminiition, only fourteen obtained more than

half marks. Not a single paper in Agriculture was worthy
of over half marks.

Tlie general school sulijects have again shown some

improvement, .\rithmetic was very .satisfactory anil some

further inipioM nieiit has been made in Geography, but

attention shouhl still be given to the latter subject.

The new boys sent in fair papers. Their .\rilhmctic

was very gooil. Tiic Geography marks of tlu'se ]iupils have

been witlilield, pending an investigation.

ST. I.l( lA.

Twenty-three pupils sent in papers for examination.

Eight took those set for the senior class, twelve those for the-

juniors, and there were three new boys. The average per-

centages cli-marks of the three classes were as follows : Seniors,
t)2.'$ : juniors, 440 ; and new boys, .53'7. The.se percent-

ages show imi)rovements since the last examination,

especially in the senior cla.ss.

The work of the senior class was, on the whole, fairly

satisfactory. Considerable improvement has been made in

Agriculture, and souie good answers were submitted in tbis-

subject. Chemistry and Botany have slightly improved but
the pupils should still receive careful attention in thes*

subjects.

The Arithmetic of this class has made but little progres.s.
.since the la.st examination, and nuist receive close attention.

Some improvement has been made in Geography, but the

pupils should be given further careful in.struction in this

subject.
The work of the junior class is not yet .satisfactory.

Only three boys obtained over .50 per cent, of the total'

marks. Two of these have only been admitted to the school

since the last examination and have niade • marked progress.
Some improvement has been made in the science subjects,

especially in Agriculture and Botany, but the pupils require-
further very careful instruction in these .subjects.

The Arithnietic has made practically no progress since
the last examination, and it is neces.sary that extra time
should be given to this subject during the next half-year, in

order that improvement may be shown at the next exami-
natio)i. Geography and Composition should also receive-

attention.

BROOM CORN CULTIVATION AT
ANTIGUA.

The Curator of the Antigua Botanic Station in hia~

latest report gives particulars of experiments carried
out with broom corn at Skerrett's in the past season.
Two plots, each one-tenth of an acre in area, were
planted with the crop. The following details are taken
from the repoit :

—
One of the plots of broom corn was planted on June 21,,

1907, the seeds being sown .3 feet apart on 4-feet finished

banks. Reaping conunenced on October 1 and fini.shed oit

October 31. The weight from this jilot was 74 lb. of dried
broom corn.

The second \>\ot was planted on June 28 ; reaping
conunenced on September 2 and finished on October 4. The
seed was sown 6 inches apart, on rows 18 inches ajiart. The
weight from this plot was 77.', lb. of dried broom corn.

The ditlerence in the results from these two methods of

planting was .3,', lb. in favour of the 1^ inch x (! inch planting.
This is not great, but the corn produced on the more closely

l>lanted plot was .souLewhat finer than that on the other plot.
This is a point of some importance, as it has been reported
that broom corn grown in Antigua is somewhat too long and
coarse. Later ex|)eriments point to larger yields than above
recordeil from close i)lanting.

Broom corn experiments have b ;en carried on in Antigua
for a number of years, the object being to obtain a renutnora-

tive cro|) which may prove u.scful in a rotation of crop.s, and
for whiih a fair and large market is oiien. The want of

I brooMi corn cleaner has liandicapped the growing of this

crop in the past, but as a cleaning machine has been im[)orted

during the year, this difficulty will not be felt in the futurci
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FERMENTATION OF PEN MANURE.
An article already referred to in the Aijri-

cidtaral News (see Vol. VII, p. 169) lately appear-
ed in the Journal of the British, Board of Agri-
culture and Fisheries (Vol. XV, N.j. 1), which dealt in

an exhaustive way with the composition and storage of

farmyard manure, the fermentation and aecomp.inying
changes in composition undergon© by the manure

during storage and after application to the land, the

loss of nitrogen (in the form of ammonia gas) from the

manure, that readily takes place if the greatest care is

hot e-xercised to prevent it, and also the chief methods
of preventing this escape of ammonia.

The proportion of nitrogen that i.s lost under average
conditions of storage would by most persons be regarded as

Kurprisiiigly large. From e.xperiments referred to, which
were carried out in Germany about ten years ago, it is seen

that even with the most careful management, 13 per cent,

of the nitrogen was lost from the dung. , This loss increases

very rapidly if conditions be less favourable, and if the

manure is merely allowed to accunudate in a loose heap, as

much as 30 or 40 per cent, of the nitrogen may escape. The
uiininmm loss takes place if the manure is trampled under
tlie animals in a deep bed or pit.

The account that is given of the bacterial and
other changes occurring in farmyard manure should be
of interest to planters, since, in the main, they apply
also to the pen manure of the West Indies. Some of

the facts conveyed should also be of value, as they may
indicate points in which the preparation and methods
of application of pen manure on estates may be niodi-

iied with a resulting .saving in nitrogen. The following
notes form a summary of portions of the article

mentioned :
—

Pen manure, which is originally a mixture of solid

e.xcremeut, urine, and litter, soon undergoes changes in com-

position that in the main are brought about by bacteria.

One of the most important of these chiinges is the conver-

sion of the urea of the urine into carbonate of ammonia.
This conversion into ammonium carljonate is exceedingly
rapid; in the liquid draining from a \;ud or a manure heap,
little or no urea can be detected, so complete has been the

change to ammonia. If loss of nitrogen is to be prevented,
~the liquid containing the carbonate of ammonia must be

protected from evaporation. Otherwise, the higher the

temperature, and the more extensive the surface exposed to

the air, the greater will be the loss of ammonia passing off

in a gaseous condition. This volatilization of ammonia causes
most of the loss of nitrogen that takes place in making
pen manure. In addition, however, there are always present
various bacteria which oxidize the ammonia of annnonium
<;arbonate to free nitrogen gas and water. Loss of nitrogen
in this way is always increased when the manure heap is in

a loose condition.

The so-called '

putrefactive
'

bacteria are also abundant
in fresh manure, and their function is to convert the in.solu-

ble nitrogenous bodies (proteids) of the straw into soluble

bodies, ammonia being the final substance formed. It may
be mentioned, too, that the reverse action to this is also in

progress at the .same time
; the multiplying bacteria seize

upon the soluble forms of nitrogen, and convert them into

insoluble proteins in their body tissue. Owing to this fact,

-in long-stored manure, most of the annnonia lias returned to

a proteid form.

The most characteiistic change that takes place in pen

inanure is the destruction of the trash, and its conversion
into ' humus. '

Trash and other carbonaceous matter, when
spread out thin and ex[iosed to the air, are subject to attack
from a number of organisms, Avhich completely convert the
material into carbon dioxide, water, and inorganic ash. The
importance of keeping tlie manure heap compact and protec-
ted is therefore apparent from this fact alone. Anaerobic

bacteria, i.e., those capable of acting in the absence of oxygen,
and whose activities therefVire are not acconqianied by'
oxidation processes, are chiefly responsible for the conversion
of trash and other similar material into the indefinite brown,
acid substance known as

' humus. '

It will be seen that the changes occurring in the making
and storage of pen manure are very coraiJlex. In the early
stages bacterial action is most rapid, and it is concerned

chiefly with the soluble nitrogenous compounda like urea. As
soon as the first violent reactions are over, the rate of cliange
slows down considerably ; and it now consists mainly in the
attack of the anaerobic bacteria upon the carbohydrate
material of the trash. During this second change but little

loss is exi)erienced by the nitrogenous compounds if the
mass be kept tiglirtly pressed and moist, so as to exclude air ;

there will be no loss of fertilizing constituents, only a gradual
decline in weight as some ot the carbon compounds are

converted into gases.
One other change S(5iiiethnes takes place when the

manure is allowed to get loose and dry ; instead of bacteria,

fungi begin to develop \ eiy rapidly, and the whole mass
becomes permeated with the mycelium. It is generally

agreed that manure in this state is seriously deteriorated,
but no analyses of such material are available.

At the close of the article, the best methods of prevent-

ing the lo.ssof nitrogen are discussed. A well-known German
investigator found that the only practical means of reducing
the loss of ammonia was to place a layer of old well-rotted

manure as a basis for the new heap This had a distinctly
beneficial eft'ect, which was possibly owing lo the fact that

the carbonic acid, of whicli there is a constant evolution,
combined with the free ammonia, fixing it as carbonate of

ammonia, and so preventing its escape in the gaseous form.

PARA RUBBER SEEDS.
It shoidd be a matter of interest to those who

have planted, or contemplate planting. Para rubber
trees (Hevea hrasiliensis) to know that the seeds of

these trees, which are usually produced in abundance,
are liliely in the future, when available in sufficient

ipiantity, to prove of sorne value as a commercial

product. In reference to the extending rubber

industry of the British colonies, the latest report
of the Imperial Institute contains the following
note •—

In connexion with the present extensive planting of

Para rubber trees, the fact that the abundant seeds of thi.s

tree can be utilized as the source of a valuable oil may
become a matter of commercial importance in the near future,
when the seeds will be available in quantities far in excess

of those required for planting. The investigations conducted
at the Imperial Institute have proved that this oil, which
resembles linseed oil, will probably command about the .same

{jrice as the latter commodity, whilst the residue of the

seeds from which the oil has been expressed may prove to be
serviceable locally as a feeding stutt' for cattle. It is there-

fore possible that a valuable .subsidiary industry may arise iii

connexion with rubber planting.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

to

t.. 14.7.;

London,—-Januaiy 19, 1909, The West Ixdia Com-
MiTTEii Circular

;
Mes.srs. Keaetox Piper .fc Co.,

.January .5, 1909 : Messrs. E. A. de Pass & Co.,
December 24, 190S.

Akkowroot—Quiet; 2l(l. to 2|i'. for fair to y;(Kxl iiiaiiu-

facturing.
Balata—Sheet, 2 1 to 2 4

; block, no c|uotations.
Bebs'-wax—No sales reported.
Cacao—Trinidad, 5(1,- to 70;- per cwt. ; Grenada, 48/i

57,
-
per cwt.

Coi-'i'EE—Santos, 30 -
per cwt.; Jamaica, no qui>tations.

Copra—West Indian, £1!' per ton.

Cotton—St. Kitt's, V.'.y.; Barbados, Vikil.

St. Vincent, 14i'/. tn"l5./.

Fruit—
Baxanah—Jamaica, 4 6 to 6/- jjer Ijunch.

Limbs—Jfot wanted.
Pine-apples—St. Michael, 2;'() to .5/(5.

Grape Fruit—5/- to 8/- per box.

Or.\noes—.Jamaica, 4 - to 7/- per box.

Fustic—£:i to £4 per ton.

GiNOER—Quiet.
Honey—No (juotations.
LsiNGLASS—We.st India lump, 1/10 to 2 -

per
Lime Juice—Raw, 12 to 1;5 per gallon;

£18 per cask of 108 gallons ;
distilled oil, 2/9 per ft.;

hand-pressed, 7 - per IJi.

Logwood—£3 to £4 55. per ton ; roots, no (luotations.
Mace—Steady.
Nutmegs—Steady.
Pimento— '2il. ])er ft.; slow.

Rueiser— Para, fine hard, .m. 2d. per lb., on tlie .sjiot.

Rum—Jamaica, no ([uotations; Denierara, 1 G to 1/7, proof.
Sugar—Crystals, 14 (5 to 17 -

; Musco\ado, no quotations ;

Syrup, 12,- to 14 -
; Mola.sses, no quotations.

ft.

concentrated.

New York,—bmuaiy
Bros. & Co.

.'^, 1909.— Messrs. Gillespie,

Cacao—Caracas, 12jC. to 21c.
; Grenada, ll^c. to 12^-.

;

Trinidad, 12b. to l;?Jc. ; Jamaica, Oic. to lUc. per lb.

Cocoa-nuts- Janiaica, scU-ct, S22-00 toS2;V00: cubs, !:<l;',-(!()

to .$15-00 ; Trinidad, S21-00 to $22-00 ; culls, $\:'.-ni) to

§15 00 pcrM.
Coffee—Jamaica, ordinary, 7|c. to Sjc; good oidinary,

9Jc.; washed, lO^c. to'llc. per II..

Ginger—9c. to 12lc. per lb.

Goat Skins—Jamaica, .5;ic. ; Antigua and Barbados, from
49c. to 50c. ; St. Thomas, St. Croix, St. Kitt's, 4(jc,

to 48c. per Hi., dry tlinC.

Gr.\pe Fruit—Florida, $\')0 to $;i-(Ki per b...\.

Limes—No <|notations. RL-irket over.stocked.

Mace—28c. to .52c. ijer lb.

NuT.MEGS- 110'.s, lOgc. to JOjc. per lb.

Oranges- .bimaica, ^3-(lU to $;5-.")() pur bai-rel
; $l-tM to

$1-50 |)er box.

Pimento— :5ic. jier Hi.

JSugar— Centrifugals, 90', :;-G7c. ; INhiscovad.js, 89°, .'5-17c.;

Molasses, 89", 2 -920. per ft., duty paid.

Barbados,—Messrs. Leacock it Co., January 30, 1909;^,
Messr.s. T. S. Gaeraway i- Co., February I, 1909.

Arrowroot—St. Vincent, $4-00 per lOO ft.

Cacao—Dominica and St. Lucia, Sll-00 jier 100 ft.

Cocoa-nuts—.$13-00 for unhuskod nuts.
Coffee—Jamaica and ordinary Rio, .$8-.")0 to !*ll-.50 i>e»

100 ft.

"
'

H.VY-Sl-20perl00 1b.

Manures—Nitrate of soda, .^02-00 to sJ(i5-00; OhlendorfTs
dissolved guano, $55-00 ; Cotton manure, .S42-<K)

;
Cacao

manure, .S42-00 to -§48 -00; Sulphate of annuouia, .§72-00 •

to §75 00; Sulphate of potash, $67-00 per ton.
Mola.sses—No quotations.
Onions—Strings, $2-00 ; lo.;.se, $1-20 per KXift.
P0TAT0.S—Nova Scotia, $1.30 to Sl-(iO jierlOOft.
Pe.vs—SpHt, $0-25 per bag of 210 ft.; Canada, f3-30 •

per bag of 120 ft.

Rice—Ballam, $5-30 (180 ft.); Pntna, $3-80 ; Rangoon
$3-00 per KM) ft.

Sugar—No quotations.

British Guiana,—Messrs. Wieting it IhcnxER, Janu-
ary 23, 1909; Mes.sr.s. S.anubach, Parker & Co.,
January 23, 1909.

Arrowroot—St. Vincent, $9-00 per 200 ft.

Balata—Venezuela block, 32c. ; Demerara sheet, 48c. perft
Cacao—Native, 16c. to 18c. per ft.

Cassava—(iOc.

Cassava Starch—$5-00 to SC.OO per barrel of 19(5 ft.

Cocoa-nuts—$12-00 to $l()-00 per M.
Coffee—Creole, 12c. t.i l.'Sc ; J.unaica. lie. to 12c. perft.,,

sh Iw.

Dhal—$4-(50 to S4-75 per b.-ig of 168 ft.

Eddos—$1-44 per barrel.

Molasses—No <iuotations
Onions—Madena, 4c. per ft.

Plantains—12c. to 28c. per buneh. plentiful.
PoTATOS—Nova Scotia, $2-50 per 100 tti.

Potatos—Sweet, Barliados, $l-()8 per l)ag.
Rice—Ballam, .^6-00 to $()-25 ; Cre.ile, $4-()5 to $4-75-

Seeta, $6 (>().

Split Peas—$C) -00 to $6-25 i)er bag (210 |t>.); Marseilles,
$4-25 to.$4-.J0.

Tannias—$l-!t2 ])er liair.

Yams— Wliite, .^200; Buck, $2-00 per bag.
Sugar— D,-u-k ery.stals, $220; Yellow, $2-60 to $310;^

White, $:5(10to $380; Molasses, $2-10 to $220 per
100 ft. (ret.-iil.)

Timber—(ircenhcart, 32c. to 55c. per cubic foot.

Wallaba SiiiN(;les—S3-75 to $5-75 per M.
CoRiiwooi)—$2-40 to $2-64 per ton.

Trinidad,—Tanumy 23, 1909.— Mes.si-s. Gordon, Grant
it Co.

Cacao—ViMie/.u. Ian, $1225 to $1250 pir f.-mega; Trinidad,
$11-50 to $12-00.

Co(-oA-NUTs -$22-00 per Rl., f.o.b.. f..r .selected peeled in

bugs ,if KM I lb.

CocoA-Nft (In, -(i8c. per Inqieri.-il gallon, cask included.
Coffee—Venezuelan. S.'.e. to He. per ft.

Copra—$3-10 per 1(H) lb.

Dhal—$4 -.50 to.'?4 -(id per 2-bushel bag.
Onions—$2-(J0 t.. $2-25 pur Kto lb. (rel.-iil).

POTA1"OS- English, 90e. to $110 ])er 100 lb.

Rice -Yellow, .$5-40to.$5-(;(l; White, S4 -50 to $4 '90 per bag.
Split Peas—$5-75 to $6-00 per Ijag.

Sugar—Ameiitcan crushed, $5-t)0 to fo'lO per 100 ft.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.
Volume I. Xo. 1 out of print. Nos. 2, 3, and i, in original [lapsr covers as issued, price l.s. each. Post free, Is. 2d
Volumes II, III, IV, V and VI. Papers on subjects of general interest to West Indian agriculturists. Report of

Agricultural Conference, 1905, (Vols. V and VI). Price 6d. per number. Post free, 8(/.

Volume VII. Xos. 1, "2, 3 and 4. Papers on general .subjects : Citrate of Lime ; Improvement of the

Sugar-cane by Selection and Hyljridization ; etc., etc. Price 6<i. per number. Post free, 8d.

Volume VIII. Xos. 1, 2 ami •'!. West Indian Agricultural Conference, 1907; abstract of Proceedings and Reprint
of Pajiers. Xo. 4. Agricultural Conference, 1908 ;

Presidential Address and Abstract of Proceedings.
Price 6d. each number. Po.st free, Sd.

Volume IX. Xos. 1 and 2. Reprint of Papers read at Agricultural Conference, 1908, with summaries of disoussion.s

following. Price Gd. Post free, Sd.

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 t\\^ results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The following Est gives particulars
of all the pamphlets which are still available. The missing numbers are out of print and can no longer be supplied :

—
(3) Seedling and other Canes at Barbados, in 1900. Price 2(/. (3G) Manurial Experiments with Sugar-cane in tlie Leeward
^) General Treatment of Insect Pests, 2nd. Edition Revised. Islands, 1003-4. Price id.

Price ill. (.37) Cultivation of Oranges in Dominica. Prioe id.

(7) Scale Insects of the Lesser .Antilles, I'ait I. Price id. (38) Cultivation and Curing of Tobacco. Pi-ioe id.

(9) Bee Keeping in the West Indies. I'rice id. (39) Seedling and other Canes in the Leeward Islands, 1904-5.

<12) Seedling and other Canes in the Leeward Islands, 1900-1. Price id.

Price 2</. (40) Seedling Canes and Manurial Experiments at Barbados,
<13) Seedling and other Canes at Barbados, in 1901. Price id. 1903-5. Price 6(/.

(14) Screw Worm in Cattle at St. Lucia. Price 2d. (41) Tubago, Hints to Settlers. Price Od.

(15) Plain Talk to Small Owners. Price 2d.
(42) Manurial Experiments with Sugar-oane in the Leeward

a6) Hints on Onion Cultivation. Price 2d. Islands, 1904-5. Price id.

<17) General Treatment of Fungoid Pests. Price id. (43) The Use of Cotton Seed and Cotton-cake-meal as a FeediHg
(18) Recipes for cooking West Indian Yams. Price 2d. Stutf on West Indian Plantations. Price 21/.

(19) Seedling and other Canes at Barbados, in 1902. Price 4rf. (44) Seedling Canes and Manurial Experiments at Barbados,
<20) Seedling and other Canes in the Leeward Islands, 1901-2. 1904-6. Price iid.

Price 2d. (45) A. B. C. cf Cotton Planting. New and Enlarged Edition.

(22) Scale Insects of the Lesser Antilles, Part II. Price id. Price 6(/.

(25) Ground Nuts in the West Indies I'rice 2d. (40) Seedling and other Canes in the Leeward Islands, 1905-6.

(26) Seedling and other Canes at Barbados, in 1903. Price 4(<. Price 4i/.

(27) Seedling and other Canes in the Leeward Islands, 1902-3. (47) Slanurial Experiments with Sugar-cane in the Leeward
Price 2d. Islands, 1905-0. Price id.

(28) Barbados and Porto Rico Molasses. Price 3d. (49) Seedling Canes and Jlanurial Experiments at Barbados

{30) Manurial Experiments with Sugai-cane in the Leeward 1905-7. Price Gd.

Islands, 1902-3. Price id. (50) Seedling and other Canes in the Leeward Islands, 19i)6-7,

(31) A. B. C. of Cotton Planting. Price id. Price 4./.

(32) Seedling and other Canes at Barbados, in 1904. Price id. (51 Jlanurial Experiments with Sugar-cane in the Leeward

(33) Seedling and other Canes in the L.;eward I.slands, 1903-4. Islands, 1906-7. Price id.

Price id. (53) A. B. C. of Lime Cultivation. Price 4<.L

(34) Notes on Rabbit Keeping in the \\\!St Indies. Price 2d. (54) Fungus Diseases of Caca(.). Price id.

(35) Information in regard to Agricultural Banks. Price id. (55) Millions and Mosquitos. Price 31^

The above will be supplied [lost free for an additionai charge of hd. for the pamphlets marked 2d., Id. for those

marked id., and Ihd. for Xos. 40, 41, 14, 45, and 49.

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

Agricultural News '

contains extracts from official correspondence and from progress and

other reports; and, in fact, any iiiforn)ation indicating what is going on in each colony, and the progress made in

Agricultural matters throughouc the 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, is

2s. 2d. per half-year, or 4s. id. per annum. Owing to certain numbers being out of print, only Vols. IV and V can

be supplied complete, with title page and index as issued. Price 4s. Post free, 5s. Only a few copies available. All applica-

tions/or coj/its are to bt addresied to the- Agents, not to the Department.

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

—
London: Messrs. Dulau i Co., 37, Soho Square, W. City Agents: The West Indi.\. Co.mmittee, 15, Seething

Lane, London, E. C—Barbados : Messrs. Bowen k Sons, Bridgetown.— J«w<iitvi .- The Educa.tion-.\l Supply

CoMPAKY, 16, King St., Kingston.
— British Guiana: 'Daily Chronicle' Office, Georgetown.

— Tritiidad : Messrs. MaiE-

Maeshall <fc Co., Port-of-Spam.
— Tobago: Mr. C. L. Plagemann, Scarborough.

—Grenada: Messrs. F. Map.rast i Co.,

'The Stores,' St. George.— ^'t. Vincent: Mr. Stanley Todd, Agricultural School.—St. L^icia : Mr. E.Buck.mire, Botanic Station.

—Dominica: Messrs. C. F. Duverney & Co, Market St., Roseau.— /Intiywa .• Mr. S. D. Malone, St. John's.—
St. Kitt's: Thk Bible and Bock Supply Agency, Basseterre.—Nevis: Mr. S. D. Malone, Charlestown.
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THE BEST MANURES FOR COLONIAL USE
-A^I^E

Ohlendorff's Dissolved Peruvian Gnano—For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

OhlendorfF's Special Cocoa Manure

Ohlendorif's Special Cotton Manure

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

Potash Salts, Basic [lag and all other high-class Fertilizers.

APPL\ TO LOCAL AGENTS OE DIEECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

IMPERIAL BEPARTMENT OF A&PJCULTURE.

"notice.

The Eii-lish THoKurOH-BKEU STALLION
' BE;.\r II

'

11' >w statiuiK'il lit the Stock Farm, Agricultur.il

School, St. ^'incent is offeietl for sale.

'Beau II' is a dark hay with black points, stamliivj;

16 hands, and rising 10 years old. Is a docile aninml, sound,

and a. sure foal-getter, and considered one of tlie best intro-

ductions of recent years. He is by Orville out of Flirt,

through Oruioude, Trappist. Bend'or, Hermit, etc.

Price, £SOf.o.b. St. Vincent, or next best offer. Address

all communications to W. N. Sands, Agricultural Superin-

tendent, St. Vincent, up to February 15 next.

JUST ISSUED

WEST INDIAN BULLETIN
(Vol. IX, No. 3).

Containing j)aper.s read at the West Indi.m Agiicultu-
I'al Conference, 1908, on tlie Cotton, Rublier, and llice

Indu.stries of the We.st Indies and Briti.sh Ciui.-ma, and on
General subjects, vi/. :

—Cottou Cultivation at BarlKidos, in

the Leeward Islands, at St. N'incent, and in British Guiana ;

Ini])rovenient of Cottim by Seed Selection
; Trejvtment of

Cotton Pests
;
Barbados Cotton Factory ;

Rice E.xperiuients
at British Guiana ;

Rubber .-d Trinidad and British Gui.vn.a
;

Notes on Jissential Oils
; Vegebiblo Ivory ; Geological

Formation of Barbados, etc.

To be obtained of all Agents for the sale of tlie Department's

publication:.
Price 6'/. each number

; post free, 8-/.

THE

WEST INDIA COMMITTEE CIRCULAR

(Published forLnightly).

THE OFFICIAL ORGAN
OF

THE WEST INDIA COMMITTEE.
(Estab : circa 1760. Incorjiorated by Royal Charter

Aug. 4, 1904.)

Edited by ALGERNON K ASPINALL.

S l-: L I'X'T KD COTTON S E KD

Seed specially selected from Ci>tton grown at 'Stirling
Plantation' to be obl.ained from

THE BARBADOS CO-OPERATIVE COTTON FACTORY
LIMITED.

Price 12 cents per pound.
Book your orders early as the quantity

is limited.
The following extract is t.vken from Messi-s. Wolsten-

holme iS: Hollands Report on the cotton :

"We have fornu^U a very high oi)inion of this lot, .as it

is the most .scrvice.alihi chvss of cotton we have seen produced
in the West Indies."

Piinted at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados.
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R.M:S.P.
TH E R0YAL M /Vl L

STEAM PACKET COMPANY
(ROYAL CHARTER, dated 1839).

I^EGULAR SERVICES
WEEKLY to :

gRAZIL & THE
RIVER PLATE,

tvii Spain, Portugal,

and Madeira.

FORTNIGHTLY to :

-y^EST INDIES,

Guiana, Central

America, Pacific

Ports, & New York.

FORTNIGHTLY to:

A USTRALIA, NEW
ZEALAND and

TASMANIA,
: '1/ Gibraltar, Marseilles,

and Naples.

MONTHLY to:

QUBA and

MEXICO,
vi'i Bilbao, Coruiia,

and Vigo.

HE.\D OFFICF, :

IS MOORCATE ST.,

LONDON, E.C.

Touring Facilities to all Parts. niurtratcd

ParnpiUels sent on

.tpplii.^ticn.

Special

Yachting

Steamer
Dl'RIXG

WINTER SEASON.

UNRIVALLED
OPPORTUNITIES

FOR TOURS

MADEIRA,
21 Days for £21,

Circular

Inclusive
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the c jtton worm, caterpillars, and other pests.
Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British "West Indies, and sold

by all liigh-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see
that the packages bear the liame of the manufacturers :

—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.
WORKS :

Newark, N.J., U.S.A.
"176.

POFASH FOR CITRUS FRUITS.

TREE WELL CULTIVATED

AND FERTILIZED.

TREE PARTLY CULTIVATED

AND NOT FERTILIZED.

An iirange grove must be fertilized and cultivated, no matter where it is Imatcd. Wild trees may produce without

potash, but a juicy fine Mavoured fruit of good .shipping (]uality cannot be produced without a liberal application of

this manure. An average formula for niaiuue for bearing trees is 3% Nitrogen, 6% Phfjsphosic Acid and 10% Potash.

For free literature and special information on tropical agriculture apply tn

fiERAfAN KALI WdRKS

."'0 iMiipudraili
Box ],(W7, Havana, Cuba.
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have become fixed, and by picking out such plants the

new varieties may be established.

.
• The economic importance of the knowledge that

hks now been demonstrated as to the simple and

systematic manner in which unit qualities are inheriteil

is apparent to everyone, and its effects on the work of

improvement of agricultural crops will, undoubtedly^

be f;ir-reaching in the fiitarc. In the past this work

has had to be carried forwaid by the long-continued,

and frequently unsatisfactorj' method ol' .selection, but '

now, given a knowledge of the Mendelian oi- unit

characteis of the varieties of plant niirlor consid.ei'<1.-in

tion, crosses can be niarle with a complete fore-know-

iedfe of the results, and the whole subject of inheri-

tance has been placed on a definite basis. Having

selected, from all the varieties at hand, the qualities

needed, the breeder will be able to combine these quali-

ties according to his will, and by suitable crossing, to

build up a plant or animal possessing the desired

characteristics.

From this it will be seen that the first step

necessary is to determine what are the Jlendelian

characters of a given species of plant or animal. It is

here that the chief difficulties of the work lie, for the

complete analysis of the qualities of the individual lo

be dealt with is a very lengthy and teilious process.

Judicious and repeated crossing, with intelligent

interpretation of the results, is, of course, the only

method by which to approach the task, and this line of

investigation carried out for a few generations will

usually reveal some pairs of characteristics that are

transmitted in the way described.

Interesting work in the breeding of plants on

Mendelian lines, and which promises to lead to valuable

results, is in progress at the Agricultural Department
of the University of Cambridge under the direction of

Professor R. H. Biffen, .-ind among the economic plants

under trial, c-hief attention has been given to the

wheat plant. The numerous crossing tests th.-it have

been made have now at least laid the foiind.-itions of

an accurate knowledge of the various unit characters

that occur in wheat. Among the iiualities of this

crop which c.\[)(
riuient h.is shown to be transmissible

as pairs of Mendelian characters are red grain and

white grain, early and late ripening, heavy as opposed

to poor cropping capacity, glutenous grain and starchy

grain, and—probably most important of all—immunity
to rust disease and liability to this jiest. The

possibilities that may arise from the now ascertained

fact that resistance to rust is a Mendelian '

unit

character' will be evident when it is mentioned that the

average annual loss to the world's wheat crop, as the

result of rust -attack, has been placed at over

£100,000,000.

In Egypt, e.^periments of the same nature were

established some years ago with a number of native

varieties of cotton, and have now bee" continued for

several years. Probably the most valuable point that

has so fir been demonstrated in these trials is that

long lint and short lint form a pair of Mendelian
unit characters, the former being dominant. Other

pairs of qualities inherited in the same way are: lar^e

ISeed and small seed, fuzzy seeds and seeds with small

quantities of fuzz, yellow Hower and cream-white

flower, etc.

From the e.xamples that have been quoted, it will

be seen that a desirable characteristic which the

breeiler would wish to combine with other qualities of

similar economic value, and permanently fix in

an improved plant, may be either '

dominant
'

or
'

recessive.
'

In the majority of cases so far

instanced, the desirable characteristic has been the

'dominant' unit of the pair, but immunity to rust in

wheat is a '

recessive
'

character, to which liability to

the disease is the corresponding
'

dominant.' It may
be pointed out that the work of the investigator is

made easier when the quality it is desired to fix proves
to be a simple recessive. This is on account of the

fact that plants showing the recessive character breed

true from the moment of their first appearance in the

second generation from the original parent plants,
while only one-third of those individuals which in the

second generation show the ' dominant
'

quality wil{

breed ti iie, and a further generation has to be raised

before the pure dominants can be picked out.

The terms 'dominant' and '

recessive
'

as applied
to a pair of Jlendelian characters may at first appear
to imply that the latter is inferior to the former in

some way. Id should be borne in mind, however, that

this is not the case, and that the terms relate only to

till' first generatioii of hybrids produced from the origi-

nal parents, where the fact that one characteristic (as

whiteness in the pea flowers first referred to) disappear.s
for the time being, accounts for the term '

recessive,'

while the opposing (piality of colour, which is ajiparent
in all the individuals of this generation, is referred to

as the 'dominant
'

character. The quality of 'white-

ness,' however, as it appears in the flowers of a propor-
tion of the plants of the second generation, is pure,

fixed, and permanent, despite the fact that these plants
are the offspring of hybriil pe.i plants bearing
c;olour'jil ilowers.
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SUGAR INDUSTRY.

The Antigua Sugar Factory.

The development of the Antigua Sugar Factory
was Ibstered by the Government with the objeet of

obtaining reliable information concerning the working
of factories of moderate size, and as to the desirability

of substituting such factories for the muscovado

methods of raainifacture.

An account of the origin of the factory, the con-

stitution of the company, and the working arrange-

ments was given in a paper contributed to the ll'ts^

Indian BitUetin (Vol. VI. p. 60) : and an editorial article

containing information on this sidiject, together with

a summary of the report on the working for the 1907

season appeared in the AgrlvnltnrdL News for JIareh 21

last (Vol VII, p. 81).

The fourth Annual Report of the Directors (for

the season 1908) has now been issued, and the follow-

ing extracts should be of interest :
—

The weather during tlie past season was not unfavour-

able. The supply of canes, however, fell oif somewhat from

most of the estates, but the deficiency was more than made

up from the additional estates brought into connexicm with

the factory through the extensions i>f the r:iilway. The

figures were as follows :
—

Contracting planters: 26,912 tons again.st 28,046 tons in

1907.

Outside estates : 12,90-") tons against 8,6S9 tons in

1907.

Peasants : 3, 24.'> tons against -t.047 tons in 1907.

Total: 43,060 tons against 40,782 tons in 1907.

The various improvements and ad(ntions made to the

plant, with the careful control maintained at the factory,

have brought the yield of sugar up to 10-90 per. cent, of the

canes crushed, as against 10-37 per cent, in 1907, The total

production of sugar for the year has been 4,695 tons, as

against 4,230 tons last year. The sugar market has ruled,

at a higher level, the average price realized being £ 1 1 1 o.s. 9(/.

per ton as against £9 16-s. last year.

The extensions of the factory and railways, referred to

in the last report, have now been completed, and as they

represent solid and permanent additions, their cost has been

carried into tlie balance sheet as additional capital expendi-

ture, to be gradually written down by the action of the

.sinking and reserve funds.

After charging revenue as usual with £2,000 for sink-

ing fund, and £1,U00 for reserve fund, and crediting the

'contracting planters' with £7,081, lis. 3f/. (equal to an

addition of about ox. 2d. per ton to the payment on account

lor canes sui)plied by them), there remauis a sinnlar amount

to l)c credited to the 'A' Shareholders, making a total to

their credit of £10,483 17.s. 'rf. Out of this it is propo.sed

to declare a dividend of o.s. per share, amounting to

£3,12-5, carrying forward, fr.r the present, the balanrc of

£7,358 17.'<- 7(1.

The amount paid to the original contracting projirietors

for cane was 15s. ild. per ton, in addition to which there

71-6

i.s their proportionate iiiterest in the factory, of which

they become part-owners on the extinction of the debentures.

In addition to the facts mentioned in the above
extracts from the Directors' report, the following details,
in reference to the working of the factory will be of

interest :
—

Canes crushed, tons 43,060

Sugar made, tons 4,695
Tons of cane per ton of sugar 9-17

'Indicated
'

sucrose in mixed juice (tons) 5,284

liecovery on '

indicated
'

sugar 88-9 per cent.

Per cent, of water in megass 46-47

„ .sucrose „ „ 6-05

,, ,, ,, fibre
,, ,, 45-06

Normal juice lost in megass
per'lOO of tilirc

Average comiio,sition of first mill juice :
—

per cent. It), per gallon.

Total solids 20-60 2-22"8

Sucro,se 18-75 2-029

Purity 91-00

Oluease 064 -069

Clucose ratio 3-40

Average composition ot" total juice, including macera-

tion water :
—

per cent. D>. per gallon.
Total solids 17-04 1-816

Sucrose 14-74 1-571

Purity 86 -.50

Glucose 0-63 0-67

Gluco.se ratio 4-30

True juice, gallons 6,147,062

,, „ per ton canes 142-8

,, ,, ,,
100 lb. canes

(crushing)
Sucrose in cane 14-31 per cent.

Fibre in cane 15-24
,, ,,

Maceration (water per 100 juice) 20-90 ,, ,,

Molasses, gallons 228,555

„ per ton of sugar, gallons 48-68

Fuel u.sed, cords wood '

407-25

Coal for locomotives and workshop 175-1

While the expetises fni- repairs and maintenance, both

under factory charges and railway and transport expenses,
as shown in the profit and loss account in the Directors'

report, appear comparatively high, it may be pointed out that

these charges include extension work both in the factory and
the railway, and are not exclusively for repairs and main-

tenance.

The foregoing figure.^ bring out in a striking manner thi

value of the determination of the juice lost in the mega.ss per
100 of fibre (see West Indian JSuUetin, Vol. IX, p. 85).
From this it is seen that the work done by the mills is very

good, while a mere consideration of the percentage of juice

expressed from the canes might be misleading.
It is interesting to lUitc that these returns give an account

of the composition of the nu-gass -a most important point in

motlern factory work.

It is also to be noted that the average fibre and average
.sucrose content of the ciiii.e are also given. These very

important points are often absent from the reports of sugar
factories. It is now recognized that a knowledge of the fibre

content of a cane is practically as important as the knowledge
of ihe amount of .sugar [iresent. It will be observed that the

filire is extremely higli in the canes dealt with at Antigua.

68-85 B>.
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WEST INDIAN FRUIT.

BANANA PRODUCTION.
The banana industry of the West Indies is now of

such value that all literature on the subject is likelv' to

•create interest. Some iniormation on the conditions of

banana cultivation in these islands, and ihe factors

which control the profitable production of the crop are

•brought together iu two articles wiiich appear respect-

ively in the issues of Troincal Lift' for November, and
December last. The three factors upon wliieh banana

growing as a commercial industry dejiends are soil,

•climate, and transport.-itiun.

The ideal banana soil is one containing an abundance of

moisture, without being subject to [jeriodical droughts, and
a good supply of liunuis and plant food. The land must also

•be well drained. Bananas are largely giown in the Annatto

Bay and Port .\ntonio districts of .Jamaica on rather heavy

•clay .soil, but the most profitable plantations are on .soil of

a loamy consistency. If the land is allowed to deteriorate

in character, smaller bunches of bananas are produced, and
the size of the individual fruit also decreases.

A good .supply of water is undoubtedly essential to

•succefisful banana culture, and the trees succeed well luuler

irrigation. It is mentioned that, early in 19118, there weie

8,3)0 acres of bananas under irrigation in .Jamaica, for which

11,.'576 cubic yards of water per hour were licing used.

Strong winds are destructive to the leaves of the banana,
and as a result, vitality is lost and growth checked. The
nature of the leaf, being all in one piece, and soft and pleas-

ant to the t(rtich, indicates that the jilant will grow best in

fairly moist conditions, and where the aii- is still.

Bananas remove a great deal of ]ilant fnod IVoni the soil,

and if production is to be carri(>d out on a conunercial basi.s,

fertilizers nuist be judiciously applied. The quantity of

potash removed is remarkably liu'ge, and has been estimated

at 272 lb. per acre per yeai'. .Mthougli jjliosjilioric acid is

not utilized to anything like llu- same extent, yet experiment
has shown that a nuxed manure is necessary. Under favour-

able soil conditions in the \\\:st Indies, it is recommended that

a suitable mixed fertilizer for application is: 200 Ih. sul-

phate of potash, 2.50 lb. sulpliate of anuuonia, and I-jO lb.

superphosphate, per acre.

The physical condition of the soil must also receive

attention. As already mentioncil, drainage must be ensured,
lime must be applied if the land is sour, and deep cultivation

is also valuable. Banana plants are grown about 10 feet

apart eacli way, but to have a chance of developing to the

best advantage, their fee<Iing roots should extend thrfjughout

the whole area of soil. This cannot be the ca.'c unless the
soil is lightened by deep tillage.

The provision of hunuis is ensured by burying all dead
leaves and trash. Sometimes, too, as in parts of Cuba, it is

possible to grow a crop of cowpeas or the like, between the
rows of banana [ilants. These when dug into the soil are of

great value.

TROPICAL FRUIT PRODUCTION IN
QUEENSLAND.

The good progress that has been made in agri-
cultural industiies in ("Queensland is evident from the

particulars given in the report for the year 1907-8 of
the Department of Agriculture and Live Stock of that

colony. Owing to the enormous extent of Queensland,
the vegetable products naturally show great diversity,

ranging fiom such tropical crops as sugar-cane, cacao,
and banan.is in the north, to the crops of temperate
climates iu the extreme south. Uananas, pine-apples,
oranges, an<l m.-iugos are cultivated over increasing
areas.

In 190.5 tliure were 0,1 9S acres nnder bananas in Queens
land, but the occuirence of a cyclone in I90G caused great
havoc in the plantations. This has resulted in the temporary
reduction of the acreage, although the crop has increased
from 1,343,0.3.3 bunches in 1900^ to 1,.502,636 bunches in

1907. The average return for the whole State was 302
bunches per acre.

In the past nine years the pine-apple industry has under-

gone good development, the area under cultivation having
increased three-fold. The land planted with pine-apples iu

1907 w-as 2,230 acres, f'nun this area 6IS,473 dozen fruits

were produced. Pinc-a|)iiles now form an imiiortant item

among the fruit exports of (,^)ueensland, the value of th»;

fresh fruit shii)[>cd in 1907 being £33,881, while canned

pine-a))ples to the value of £16,090 were also exiiorted.
The total orange area of tlic colony amounted to 3,168

acres. Of this, however, only 2,019 acres are yet in bearing,
from' wliich .514,7.51 bushels of fruit were gathered in 1907,
as against 206,(iO0 bushels gathered from the bearing

acreage of 1906.

-Mangos have also been planted in Queensland over 38(5

acres, the crop from the area that lias reached the fruiting

stage (308 acres) being 201,741 bushels in 1907. Some
of the niiingos are consumed locally, or manufacture 1 into

jjreservc, while small quantities find a market in the

Southern States of .•Vnstralia.
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INDIAN GOATS.
^

As Indian (or Punjab) goa,t§ arfe reniarkalile fm-

their sizf^ and milking properties, an ajcempt. wns m.ple

in 1905 by the Imperial Departmerjjt
of Agiicnlmre

to obtain rams of this variety direct froih India,

for introduction into the West Indies, where it was

thought they would be likely to prove of much value

in improving the local breads of goats. Unfortunately
the first attempt failed, since two animals purcliasi-d

died on the voyage : but in June 1906, two other rams

of I h(- Punjab'breed were successfully landed at Barba-

dos and proved to be fine animals These are slmwii

in the accompanying illustration (Fig. 8).

The Indian goats are nuiet and gentle, and wlien at

Fic;. 8. Indian Goat.s at Kakbados.

services were in considerable cleniand Ijy

HINTS TO GOAT-KEEPERS.
The economic value of goat-keeping tit holders of

small areas of land is fairly generally recognized in the

West Indies, yet with furthe,r knowledge and care on

the part of the owners of tliese animals much more

nnirht be done than is at 'present the case. The
more genei-al distribution of superior varieties—such as

the Toggenburg the Anglo-Nubian, and the Punjab
—

which is being slowly effected, will be a great help-
towards the desired end.

In resfionse to request, an article dealing with the

svstem of brpcdincr. feeding, and management of goats
that should be adopted by small holders in Jamaica was

given in the October(l908) number of the /ouriKt^ of the

Jamaica Agricnltural Society.
This contains some useful advice.

Poor feeding i.s bad economy
with all animals, and with goats no

less than other kinds. If goat.s are

led well, they grow ([uickly, and

mature in about half the time than

if tied out on bush land or poor

pasture, and shifted only once or

twice a day.

The best feeding for goats is

a mixture of husli and grass, and
ill addition they will utilize profit-

alsly such waste products from the

kitchen as yam and potato peelings,

mango and banana skins, pea pods,
etc. Frequently these materials are

given to pigs, but the food necess-

ary for one pig will, it is affirmed,

suffice for several goats, and the

latter animals will be ready for the

iLiarket earlier than the pig. Goats

ii'i|uiie Httle water, but a supply
should always be within their

reach.

Barbados, their

goatdveepers. Numbers of their progeny can now lie seen

about the island, and are valuable additions to existing stork.

The kids of any ordinary Barliados goat are, in general,
worth from ICs. to £1, hut those resulting from a cross with

the Punjab rams have a higher value.

One of the rams died towards the end of I'.IOT, but the

second—'Rajah
' — is still the property "i the Department,

and is at present stationed at St. Kitt's.

Progeny of the.se Indian goats, more especially male

animals, have in .several cases been ship[ied from P>arbados to

the neighbouring islands.

A competitive examination for two ri'overnment Scholar-

.ships, tenable at the Dominica Granniiar School, will be held

at the School on April o and 6 next. The Scholarshi|is are

oiien to boys in the island under fourteen j-ears of age. One

.scliolar.ship will be reserved for candidntes whose parents live

at least -'S miles from Roseau, and will be of the annual

value of £16, together with books and stationery ;
in the

ca.se of boys residing in Roseau, the value of the second

scholarship will be £(>, together with books and stationery.

Intending competitors must send in names, dates of birth, etc.,

to the Head-master of the school before March 27 next.

Under ordinary circumstances it is of course necessary
that these animals should be tethered at pasture, but they
should be moved at least three times a day. Goats do not

like rain, and it is important that the}' are not exposed to

continuous wet weather for any time. In regions where

heavy rainfall is experienced, therefore, it is important that

a small shed of simple construction be erected, to which the

animals can retreat when necessary.

When a number of goats are kept, and bush or nther

such material is availalile, this may well be utilized for

bedding purposes in the pen or shed allotted to the animals

at night. By this means the liquid as well as the solid

excreta will be absorbed.

Goats not inirequently sufl'er from lice, moie especially
when kept in dirty pens at night. In this case they .shuukl

be washed with carbolic soap and water, the solution being-

well rubbed in by means of a stiff brush.

The need of care in breeding, as well as in feeding and

housing has already been referred to. It is mentioned that

one of the most frequent causes of deterioration among goats
is the early age at which these animals are frequently allowed

to breed. Nannies should not be mated till they are at least

eight months old, and only the best billies should be used for

breeding.
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WEST INDIAN COTTON.
Messrs. Wolsrenhnliije ijc Holland, of Liverpool,

write as follows on Feliniary 1, with reference to the

sales of West Indian Sea Island cotton :
—

Since our last rcjjort there has been rather more enquiry

for West Intlian Sea Islands, and about 300 bags have been

sold, including :Montserrat, ]-2hd. to \Ud.- St. Kitt's, ISld.;

Barbados, 13Arf. to 14(/.; Nevis, 12-Jd to 13hd., and a few bags
from St. Vincent at lohd. The sales also include about 60

bags of
' stains

' from various islands at 6|(/. to 7^d.
American Sea Island crop lots are still pressed for sale

at I'M. to Hd., which prevents any improvement in the

market.

COTTON MARKET IN THE SEA
ISLANDS.

There appears to he little change in the conditions

of the market for cotton from the Sea Islands.

A steady demand for odd bags at practically the same

prices as were reported a fortnight ago, is the chief

feature. Planters' crop lots, it is reported, are being
held for higher prices. For the fortnight ended

January 23, sales amounting to 750 bales were

reported from Charleston. In their fortnightly report,

dated January 30 last, Messrs. Henry W. Frost & Co.

v^'rite :
—

The receipts tor the |iast fortnight consisted largely of

portions of crop lots. Receipts of odd bags have been very

light, since cotton of this kind has nearly all been marketed.

There continues an active demand for the small daily receipts

of this kind, at prices of from 14c. jier Iti. for 'stains,
'

up to

23c. per lb. for
'

fully fine
'

quality. The stock in hand

<;nn.sists of ))lanters' crop lots, which are held for [)rices of

24c. and upwuids.

COTTON AT BARBADOS.
A mcmoran<lum has been received from the

Superintendent of Agriculture at Barbados (Mr. John K.

Bovell, I.S.O.) showing thi' area of Sea Island cotton

grown in the island during the year 190.S (January to

December). The total area planted with the crop was

5,7f)84 acres. Of this, .5,l(i2| acres was new cotton, i.e.,

cotton j>lant('d during the yeai', while (jKiJ, acres con-

sisted of ratoon cotton.

Some cotton \va.s grown in ail the i)ari.shes of the island,

St. Phili]) and Christ Church having the largest areas,

with 2,023i and 1,.")34 acres respectively. In St. Andrew's

jjarish only 26J acres were planted.
It will be observed tliat ratoon cotton was again thrown

to a fairly considerable extent at Barbados last year, appar-

ently with the object of supplementing the short yields of

the previous season. This sulyect has lieen discussed in past
numbers of the A;iricultiira/ Xci'-s, and taking into considera-

tion the quality of the lint produced, and its effect on the

price of the consignment in which it is included, planters
have been strongly urged not to ratoon their cotton.

!Mr. C. M. Wolstenholme, of Liverpool, in a letter written to

Sir Daniel Morris in 190-5, condemned the practice of ratoon-

ing cotton plants, and pointed out its bad effects on the

produce.

Samples of ratoon cotton lint were .some time ago
examined at this Department, and the truth r)f Mi-. Wolsten-

liolnie's .statements were very apparent, since the fibres were

poor in quality, and especially lacking in strength.
In the Aiiriridtvral Xews of September 9, 190.5

(Vol. IV, p. 278), Mr. Bovell suggested a .suitable

rotation of crops for land on which cotton was grown at

Barbados, by the adoption of which it was pointed out that

ratooning of the cotton crop would be avoided. This rotation

was as follows :
—

sugar-cane, sweet potatos, cotton, and Indian

corn, and then sugar-canes again connnencing the rotation

anew. The cotton planted after the sweet potatos have been

removed, should, it is jiointed out, remain in the ground until

about the end of M?.y, when the plants .should be pulled up
and Indian corn .sown. In this way, as has been so frequently

demonstrated, all cotton plants ati'ected with scale in.seets and
other pests would be destroyed before the planting season

again comes on, thus preventing any likelihood of the young
cotton becoming infected from the old crop.

SEASONABLE COTTON NOTES.
The wot Weather that was generally experienced

ill many of the West Indian islands during December
was not favourable to the first pickings of cotton, and
the lint proved to be more or less damaged in some
cases. Rain, however, «as badly needt-d, and the

supply of moisture thus afforded, followed by the fine

weather of January and February, has encouraged the

development of a good second crop, and the pickings
that have lately been made are stated to be very satis-

factory in character. From Jlontserrat the report
comes that, despite the cyclone experienced in October

last, which di(i considerable damage at the time to

trees and cultivated crops, the cotton yield for this

season is expected to prove a record (uie.

In view of the present low ])rice for eollon, planters
should .see that sperial care is exorcised in ginning and

grading operation.-^, ito that the lint may be placed on the

market in the most advantageous condition. Cotton that

i.s at all damp should be sunned and dried before V)eing .~ent
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to the factory. If it is ginned in a damp condition, the

fibres are in clanger of being broken, the resulting cotton

being known as
'

gin-cut cotton.' This is sometimes a promi-
nent source of loss to the cotton spinner, and diminishes

the retiu'ns obtained liy the grower.
Another kind of cotton which reduces the value of

a consignment, when included with the general croj), is that

obtained from bolls on old plants that have been pulled up,

or on the tops of plants which have been pruned off to

encourage secondary growth. The bolls frequently open soon

after removal of the plants, branches, etc;, but the lint con-

tained is of inferior quality, much of it being very week.

Dus-ting with Paris green and lime should still be

continued in all fields where the cotton worm is apparent so

long as any cotton yet remains to be gathered. During the

development of the bolls a large supply of food material is

being drawn to these parts, and if the leaves are removed,

the food sup[ily is likely to run .short, and the boll.s, with

their content.s, will not develop fully.

Now that the end of the crop season is in sight, plant-

ers should consider the advisability of clearing all old cotton

plants otf their e.states at least a month before )>laiiting

operations begin for the ne.xt .season's ,crop. In this way
a closed season for cotton would be.ensure<l, whicli, it

generally adopied, would undoubtedly l>e of great li'Mietit in

assisting to reduce tlie prevalence of insect pests aad lniig"id

diseases The wisdom <>i the step adM«'.i,ted is nunc ap[jaient

every ye ir.

'BUOO' HAND CULTIVATORS.
Some mDnlhs ago a saiiiple shipineiiti of

'

Biico
'

hand cultivators was lorwarded to the Imperial Depart-
ment of Agriculture for trial in the West Indies, Miiee

it was thought that this tool should prove especially
useful in cotton cultivation in these islands. A number
of cotton planters at Barbados were afforded an oppor-

tunity of testing the implement on their estates, and in

most cases were pleased with the results. Favourable

reports were also received from St. Vincent, Antigua,
and St. Kitt's, where specimen tools were sent for trial.

The ' Buco
'

cultivator has five tines of spring steel,

which can be adjusted to the width desired. One or more of

the tines can be removed, if necessary, for sjiecial work. They
can also be replaced by new tines when worn.

Mr. W. H. Patterson, Acting Agricultural Superinten-
dent of St. Vincent, at the time of writing (September 21) last),

reported that tlie tool proved well adapted for breaking U[>

the surface soil after heavy rain, in order to let in air, and to

form a surface mulch of loose earth. In addition, it coulil also

be utilized for stirring weeds that have lieen left on the surface,

and which readily root again during showery weather
;
and

for dnvgging from the soil weeds of the type of 'devil
'

or
' Bahama '

grass after the land has first been broken up with

forks.

Mr. T. Jackson, Curator of the Antigua Botanic

Station, in reporting upon the implements, writes as

follows :
—

The ' Buco ' hand ciiltivat<irs have been recently tried

at Antigua in cotton cultivation. It would seem from these

trials that the implements in question would be of value on

light, fairly clean land. At least twice as much work can

be done with them on such land, after a little practice, as

with the ordinary agricultural hoe used in the West Indies.

The cultivators are light and are worked in a somewhat

similar manner to the common 'draw hoe
;' thus, when work-

ing in cotton fields there is little danger of the bolls beintf

injured.
(Jn heavy or weedy land they will be of little value, as

they are apt to clog and become unworkable.
The ' Buco '

cultivators are obtainable from the
Barbados CJo-operative Cotton Factory, at a pri(.'e of 5a-. each.

SPRAYING FOR
with

WEED DESTRUCTION.
various chemicals has in manySpraying

cases been found to be the best means of destroying
certain pestilent weeds. This method of destnictioa
is especially worthy of adoption when the weed in

question occurs over extensive areas, is of vigorous
growth, and reproduces itself readily by vegetative
means. Cheapness of the chemical employed is an
essential factor in the economic success of the method.

In England and other European countries, spraying
with a soluLion of copper .sulphate is frequently adopted for

the destruction of '

charlock,' a pestilent and vigorous weed
which occurs largely ui fields of wheat, oats, and barley, at
an early stage ot the development of these crops, and tends
to choke out their growth. This method, which was first

adopted alioiu ten years ago, has proved both succes.sful and
economical. I'he 'charlock,' which [wsse.s.ses broad, rough
leaves, and is allied to the mustard plant (Jirnssica (Ma),
is destroyed, while the growing corn suffers little or no

injury.
Another e.xample of the application of spraying methods

to weed destruction comes from the Malay States. In that

country large areas of land are covered with what is known
as '

lalang
'

grass {/injierata ai-undinacua). This is a creep-

ing weed, with underground stems, which rapidly propagates
itself by vegetative means as well as by .seed, and quickly
covers the ground with its thick, coarse growth. Slow-

growing crops are checked out, and cattle refuse to eat the

dry, coarse lalang. Digging out the weed proved to be
a costly and unsatisfactory method, but e.xperiment has

lately shown that the lalang can be got rid of by spraying with
a solution of arsenite of soda. The leaves are all killed

within a comparatively short time, and are either turned
into the ground, or allowed to rot on the surface. In the
latter case, the dead vegetation acts as a mulch, and prevents
evaporation of moisture. Not only lalang, but also other

weeds, more especially those presenting a large and Hat
surface to the spray, were found to be readily destroyed by
the solution.

The price of the chemical is the chief item in the cost of

the spraying work. This price amounts to about 6d. per Itj.,

including freight. The solution can lie applied by means of

any of the ordinary sprayers cju the market.

In the Malay States the arsenite solution was used on
land monopolized by the lalang grass and not applied to

the weed growing among cultivated crops. The object was
to clear the land in a cheap and efficient manner before

bringing it under cultivation, and the ma.ximum cost for

freeing from weeds is mentioned as about 2.s. per acre,
while usually it does not reach half this figure. It will

therefore be seen that this method might best be adopted in

clearing waste land.

Since the soda arsenite is so destructive in its action, it

is probable that it would not be advisable to use it in spray-

ing weeds occurring in a cultivated crop, as it appears more
than likely that the latter would also be injured. In any
case, experiments should first be made on a small scale
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NOTES AND COMMENTS.

Contents of Present Issue.

A concluding article on Mendel's theory of heredity
forms the editorial of the present issue.

On page 51 are given some interesting j>articulars

in regard to the working of the Antigua Sugar Factory
daring 1908.

The conditions of banana cultivation in the West
Indies are discussed on page 52, where also a few notes

-on tropical fruit production in Queensland will be

found.

Market prices of Sea Island cotton are reported on

page 54. A note on cotton at Barbados in 1908,

together with seasonable hints to growers, etc., appear
on the same page.

Attention is drawn to Mr. Ballou's report (pp 58-9)
on the insect responsible for fiower-bud dropping of

cotton at Antigua.

Exports of agricultural produce from Southern

Nigeria have of late shown remarkable increase (page
59). Resin oil has given V(.iy good results at Grenada as

a dressing for cuts on cacao trees (page 61).

E.xpcrimcnts in the inoculation of leguminous
crops with nitrogen-fixing bacteria, carried out England,
have not given favourable results (ji^ge 02).

Visit of Scientists to Jamaica.
As already mentioned in this journal, two scien-

tists from the Liverpool School of Tropical Medicine,
Professor R. Newstead and Dr. William Prout, C.M.G.,
are at present in Jamaica, on a visit (which has already
extended over about three months) of investigation in

regard to certain insect pests of the island, more

especially those of a disease-bearing character. Pro-

fessor Newstead is giving particular attention to cattle

ticks, as well as tliose scale insects which are at present
threatening ciiru.s, cacao, and cocoa-nut cultivations ia

.Jamaica, while r)r, Prout is enquiring into the presence
of filaiial and lualarial diseases, in the hope of being
able to suggest niMimved methods of prevention. This
visit shoidd result in increised knowledge in i-egard to

many of the numerous insect pests of the West Indies,
from which agriculturists in particular ma) derive
considerable ad van t acre.

Eucalyptu.s Trees.

Eucalyptus trees grow readily on almost all kinds
of Soils and are very suitable for jilanting as wind-
breaks. Their timber is also valuable for a number of

purposes. These trees are native to Australia, but
have now been introduced into a number of other

countries, and \n California they have met with special
favour in view of their rapidity of growth and geneial
usefulness. Few eucalyptus trees are found in the
West Indies, and the Joaraal of the Jamaica Agri-
cultural Society recommends that plantings might
with ailvautage be made. The wood is excellent for

fuel, and is hard, strong and tough, so that it can be
used for vehicle construction, for wooden parts of agri-
cultural implements, for wharf piles, and for railway

sleepers. The trees grow well on all kinds of soils but
those of a swampy nature. Two of the most valuable
kinds of eu(^alyptus are the blue gum {Eacidyptiis
glnJiidu'i) and the red gum {Eacalyptasrostrata).

Ginger from Sierra Leone.

The great possibilities of West Africa for the

production of tropical agricultural crops are attr.-icring
more attentu:)n every year, and among the miuor

products worthy of note, gingei- will probably take an

inqioitanfc place in the near future, since it is being
grown in increasing amount in Sierra J.,eone, and

improved methods of preparation have Lately been
introduced, as the result of advice and assisiance
obtaineil from the Imperial Institute. London, ,altli<jugh
this improved process is yet far from being genei'ally

adopted b}' the cultivators of the colony.
In 1900, ginger was shipped from Sierra Leone to

the extent of 1)18 tons, valued ,»t £11,578, while in the

following ye.ir, the exports showed an increase of
39 tons, and an increased value of £099.

Samples of ginger were forwarded to London in

1907, some of which had been prepared by the old
native method, and others by the improved methods

lately introduced. The better prepared s|)ecimens
realized 04s. to Oti.s'. per cwt., as against 32.s'. Oi/. i>aid
for the pioduct prepaied in the ordinary way.
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Timbers of Cuba.

Cuba, in common with a number of other West

Indian islands pusse.sses large tracts of country which

fire well adapted for the production of man}' valuable

kinds of hardwood timber. To this, the flourishing

condition of the scattered woodlan(]s still remaining in

the island bears evidence, although these are almost

entirely neglected. The Cuba Rerific of January last

refers to this question and enumerates the chief

economic trees of the island. Prominent among these

are the logwood—valuable for its use in the manu-

facture of dyes
—cedar, and mahogany. Lignum- vitae,

so valuable where extreme hardness and toughness are

required, is also fairly abundant. Other important trees

which grow readily, are ebony (Bi-ija Ebenas), niHstic

{Bursera simaruha), and the Jack Fruit {Artocarpus

integrifolia).

other hand, taking the year thro\igh, it is probable
that the good effect of the trash in preventing evapora-
tion would more than balance losses of moisture

brought about in the way suggested. The subject,
should form an interesting one for discussion by Agri-
cultural Societies in the West Indies.

Rubber in Tobago.

Landowners in Tubago who have planted rubber

•on their estates in the past now regard the result as

very promising, according to the correspondent of the

West India ConnnitfecCin-ular in the island.

The first rubber trees (Castdlo;i,) were planted on

Hichmond estate about twenty years ago, and the}'

are now fine specimens, ranging up to a girth of

7 feet. Plauting has also been carried out on ' Louis

D'Or
'

est.ate, where tapping operations are now in

progress on a commercial scale. Fine rubber is being
liurned out, which should fetch the highest price on the

London market. Large tracts of land suitable for this

cultivation are available, and on many estates small

plantings are being made, chieHy with the object of

providing shade for cacao. Hevea is being planted in

small (juantity, but Castilloa does best. Trees can be

seen which at three years old are 2.5 feet in height,
and have a girth of 12 inches. These reports are very

satisfactory.

Cane Trash and Soil Moisture.

An improved system of cultivation in the growth
of ratoon canes, which is recommended from the Cuban

E.xperiment Station was lately described in the Ai/rl-
valtaral JVews (Vol. VIII, p. 3-55). The main
features of this sj'stem are that the ' middles

'

are

alternately double- trashed and planted with such

a crop as covvpeas, the cowpea vegetation being later

ploughed into th-e land. In the following year (assum-

ing ratoons are again grown) this treatment is reversed
;

the
' middles

'

that were double-trashed in the previous
season being now planted with a green crop, and vice

^^ersa.

In this connexion a letter has been received from

a correspondent who raises the point as to whether

rain, falling in moderate showers, is not to a large
e.Ntent lost on land covered with trash—more especially
if double-trashed,—being dissipated by sun and wind

before reaching the soil. Where the rainfall is

deficient, this might possibly be a drawback of some
moment and should receive c^nisideration. On the

Agriculture in the Virgin Islands.

The peasantry of the Virgin Islands are sea-faring
rather than agricultural in their habits, yet a perusal
of the latest report (1907-8) from the Experiment
Station at Tortola shows that increasing interest is

being taken in the cultivation of a number of crops,
and that with an improved condition of agriculture
the material prosperity of the people has lately
advanced.

The rapid expansion of the cotton industry of

those islands was described in the last issue of this

journal : as mentioned then, the cotton exports
increased from a value of £35 in 1904 to £1,800 in

1908.

Attention has also been directed to the possi-
bilities of other industries which may prove profitable
in a minor <legree It has been shown that cacao will

grow in certain carefully selected spots, and some good
trees have now come into bearing, the produce of which
has been valued at a very satisfactory price on the

London market. There is evidence, too, that the

efforts of the Agi'icultural Department to establish

a local lime indiistry will be attended with at any rate

a modicum of success.

Barbados Monkeys.
That the few monkeys now found wild in certain

parts of Barbados and St. Kitt's are not of native

origin, but are descendants of African monkeys,

probably introduced by slave ships in the seventeenth

century, has long been generally I'ecognized (see A</ri-
eulfirral News, Vol,' VI, pp. 201, 238). These
animals proved very troublesome pests to planters, in

breaking or rooting up sugar-canes, yams, etc.. and in

1680 a law was passed at Barbados offering a reward

of .5.S'. for every wild moidiey destroyed in the island.

The Barbados monkry has lately been idriitified

at the London Zoological ( iardens as a We.st African

species, Cercojnthecus sdha-us. Sir Daniel Morris was

recently able to present the skin of one of these animals

to the Zoological Gardens, and in acknowledging its

receipt, Mr. R. I. Pocock, the Superintendent, writes:
'

It is an interesting f ict that the monkey does not seeiii

to have become modified in any way since its introduc-

tion into the West Indies. The skin might indeed

have come from Sierra Leone, the natural home of this

species.
'

I am afraid there are no records telling how many
specimens were originally taken across the Atlantic,

or if they were introduced upon more than one occasion.

If it were known that only a few pairs were turned

loose, it might throw some interesting light upon the
vexed question of in-breeding.'
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INSECT NOTES.

Flower-bud Maggot of Cotton at Antigua.

It will be rciiiemhered that the insect resjion-sible

for Hdwrr-ltml (lin|i|pnig
of cotton at Antigu.a has again

made its appearance in the present season. Some

account ofthe insect, with illustrations, appeared in the

Agricultural Neirs of January 9 last, and in the same

issue it was mentioned that Mr. Ballou, Entomologist

to this Department, had gone to Antigua for the

purpose of making investigations in connexion with the

attack of this pest.

The following is Mr. Ballou's report on his visit:—
One object of the work of investigation was to discover

if possible the plant or plants other than cotton (wild or

cultiviited) in which the tlower-bud maggot may live and

breed. In the report on my visit to Antigua in November,

it was stated that both Mr. Jennnett and myself had made

careful search for this insect, but did not succeed in finding

it, though Sea Island cotton was e.xamined in several fields,

and the wild cotton at -Judges (Blizzards).

On my arrival at Antigua, one of the first things I did

was to pay a visit of examination to the wild cotton mentioned

al>ove, and the tiower-bud maggot was at once found, and in

considerable i|uautity.

Examination of other plants then in blossom in the

immediate vicinity led to tlie discovery of a Cecidomyiid

larva in the tlo\ver-buds of the Privet or
' Wild Coft'ee

'

(Chrnihiuh-on iwuleatiim). I was not able to determine

whether this was the same as the flower bud maggot of the

cotton by comparing the maggots, so I collected a large

quantity of flowers and buds of the plant from the hedge

surrounding the Hotanic Station. These were placed in

breeding jars at the laboratory, and from them I reared two

(or three) different Cecidomyiid flies, one of which is

apparently identical with the fly which is the adult of the

flower-bud maggot of the cotton.

In order to obtain further proof as to the identity of this

insect, e.xperiments have been .started at the Botanic Station,

with the object of producing an attack of fluwer-Vxid maggot
on cotton directly from the insect in the flowers and buds (if

the Privet. This experiment is not flnished.

In connexion with this portion of my work the flowers

and flower-buds (in some cases two or three lots) of some

eighty-four ditt'erent plants have been examined. I am

indebted to Mr. Jackson for having mo.st of these collected

by persons connected with the Botanic- Station.

The exi)erimeuts started during my visit to Antigua

last year gave no definite results, perhaps because the attack

of the flower-bud maggot was on the decrease at the time the

experiments were started, and perhai)s because of the drought
which set in soon after, and stopped the flowering of the plants.

.Similar trials have been started again and are at present in

progress. These may give residts later which will suggest

<lireit remedial measures.

The experiments are established in two jilaces. There

are five [ilots in the field of cotton at the Old Hospital, each

About y\f acre, which rcceiveil the following api)licatioiis of

manure : No. 1, suli>hate of ammonia ; No. 2, sulphate of

]K)tash ; No.
."5, Vaporite ;

No. 4, nitrate of soda ; No. 5,

"V'i-phosphale. These plots were established with the consent

r)f Mr. Fishre, who detailed Oflicer Maynard to assist in

carrying out the work. At McKinnons there are seven

plots established with the consent and co-operation of

Mr. J. Koden, and the active assistance of Mr. Halpike.
These plots are about J^ acre, and received a[iplications of

manure as follows ;
— No. 1, sidphate of pota.sh ;

No 2,.

sulphate of ammonia
;
No. 3, nitrate of soda ; No. 4, super-

phosphate ;
No. .5, Vaporite ;

No. 6, Vi-phosphate : No. 7^

salt. In both these series the applications consisted of 20 tti..

of each substance, except in the case of No. 7 at .Mc Kinnons,,

where only 10 tt). of salt were apjilied.

Previous to my arrival in Antigua, Dr. Watts had giveni

Mr. Robert Goodwin 100 B). of Vaporite for use at Greys,,

where the flower-bud maggot had made serious attack. This-

was applied to 1 acre of cotton, and at the time of my visit

to this estate (Feb. 2), the cotton field treated with Vaporite
showed a greater proportion of flowers than any other field

on that estate, and it was decided that it would be worth'

while to make more extended trial of this material. With-

this end in view, Mr. Tempany, Acting Su|ierintendent of

Agriculture, sent out a circular letter to a limited number of

representative planters asking if they wished to make a trial

of Va|)orite and ottering lOu It), of this material to each one,.

with directions for applying it.

In combating insects closely related to the flower-bud

maggot it has been found that applications of mineral ferti-

lizers have had a decidedly benertcaal efi:'ect, not only front

their usefulness as manures, but from the ettect ofthe mineral

salts in solution in the soil. How much ettect these may
have on the flower-bud maggot is very problematical, but

they are considered worth the trial.

I noticed that the parasitic Hymenoptera which were
abundant in Feliruary and March 190S, w-ere much less-

numerous during .January 1909.

In nearly all the cotton fields I visited, I noticed that

the youngest bolls then existing on many of the plants must

have been formed about the middle of Decendier. That is to-

say, the attack of the flower-bud maggot nnist have become

sufficiently severe about that time to jirevent the later

development of flowers and bolls, and for the most

part there had been no bolls developed from that time-

up to the first week in February. In most cotton fields

1 noticed that the fallen flower-buds were not so numerous

as the small bolls or
'

form.s,' which appeared to have-

drop|ied within I wo or three days of the opening of the flower

and the shedding of the corolla. I do not feel sure th.it

I should be quite correct to lay all that to the charge of the

rtower-bud maggot. The shedding of the corolla is a

perfectly normal circumstance, but the dropping of bolls is

abnormal. Whether these bolls were dropped because they
were unfertilized I cannot say, but I believe that this was

the reason in many cases. Further, I cannot say whether

they w-ere unfertilized because the flower-buds from which

the bolls were being developed stitt'ered attacks from

the flower-bud maggot, but this was probably the reason in

most cases.

As already stated, very fi-w liolls were developed from the

middle of December to the first week of February, aud as

a (oiisequence the top of the (dantsfor some 12 to 18 inches,

with the developing laterals from this amount of growth, was

ipiite unprodnctivi- of bolls, and I believe that most of this.

was due to tin- l|ouri--bud maggot.

In past years the drop(iing of these very small bolls has

been ascribed to the weather, and in a .sen.se this may be

correct, for there seems to be a definite relation between

certain weather conditions and the attacks of the flower-bud
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maggot. For instance, the flower-biul maggot apjiears to

begin its attack witli the advent of cold nights or nights with

heavy dew, or during any period when the chill winds are

from an unusual quarter, and the severity of the attack seems

to vary with changes in the weather within a very short time.

During my stay at Antigua I visitcil cotton fields in the

north of the island, at High Windward, and in the Valley
district.

With the exception of Cade's Bay and Orange Valley
estates the cotton in all fields presented the same general

features, but in the fields of the two estates just mentioned

there was an abundance of flowers and young bolls, and

almost a total absence of the flower-bud maggot. At Cade's

Bay I found maggots in one bud and saw a few that I judged
to be attacked, but when I reached Orange ^'alley I could

•not find the maggot though I found many bnds that I shoidd

have said were infested. Mr. Pate.son told me that that had

Ijeen his experience for the entire season. He had frequently
iound buds which appeared to be infested, but he had not

found the magg<jt.

After coming to the conclusion that the flower-bud

maggot of cotton infests the flowers and buds of Privet,

I was constantly observing the wild plant growth, trying to

:get as good an idea as possible of the distribution of this

plant. In most parts of the island, I should say that Privet

is more widely distributed and more abundant than almost

any other woody plant, either tree or shrub, e.xcept that in

the Valley district from .lolly Hill to Cade's Bay it seems to

be much less abundant. This may be connected with the

-comparative freedom of flower-bud maggot at Cade's Bay and

•Orange Valley.

In the matter of remedial measures, and measures of

prevention, I am of opinion that it is essential to remove all

wild cotton from the vicinity of cotton fields at the time of

planting, and that at the beginning of an attack of flower-

bud maggot, much may be accomplished by hand-picking
the infested buds, which are indicated by the 'flai-ed' bracts.

When the attack becomes general this may not be profitable
:and it may be foiuid best to discontinue hand-picking of

infe.sted buds. The planter should, however, be able to judge
^s to this.

If it is proved later that the infestation can be conveyed

directly from the Privet to the cotton it will jjrobably pay to

cut and burn all Privet near the fields to be planted.

The experiments now in progress at Antigua may give
results that will suggest other lines of action against the

attacks of the flower-bud maggot, but the foregoing recom-

nuendations are all that can be made just at present.

AGRICULTURE IN SOUTHERN NIGBKTA.
Southern Nigeria is one of the chief among the

West African colonies which must, in the future, be

notable as the source of a large nunilier of tropical

agricultural products. Its possibilities have undergone
very considerable development of recent 3'ears, more

especially since 1905. The total value of the exports,

practically all of which were agricultural products,
amounted in 1906 to £2,9.51,000, and in the course

of thp following vear advanced to no less than
£SMH.OOO.

Palm oil and kernels form the most valuable among the

products of the colony, and the phenomenal increase in the

-value of the exports during 1906-7 is chiefly attributed to

"the exceptionally good crop yielded by the oil palm in that

j'ear. Southern Nigeria undoubtedly possesse.s enormou;?

resources, but the development of these resources is at;

present in a very elementary stage. Two factors mentioned
in the latest Annual Report on the colony, which are essential

to primary advancement, are improved means of comniunica-

tiou, and the material development of agriculture.

In addition to palm oil and kernels, the other valuable

articles of export are rubber, cotton, timber, cacao, and maize.

Palm oil was .shipped in 1907 to the extent of over

18,000,000 gallons, valued at £1,313,960, while, in addition,

133,630 tons of palm kernels of the value of £1,658,292
were also exported. These figures are the highest on record

for any year in connexion with the palm oil industry of

Southern Nigeria. Valuable as the palm oil industry is at

the present time, it is mentioned that with improved method.s

of transjiort, it would rapidly undergo very great develop-

ment, more especially in the Central and Eastern Provinces.

Rubber also forms an important item in the colony's

exports. In 1907 this product was exported to the value of

£2-1-1,989. These figures show a decline on those of the

previous year, but this is due to the fact that unskilful

tapping has been prohibited in some of the principal rul>ber

districts. The Forestry l)eiiartment of the colony is

endeavouring to encourage the natives to plant rubber trees,

and also giving instructicni as to the best means of tapping and

preparing rubber. There are large tracts of land, eminently
suited to this product, and plantations of both Para and
Funtumia trees, started in recent years, are said to be doing
well. All the rubber at present exported is forest produce.

It is satisfactory to note that the efforts of the British

Cotton-growing Association, aided materially liy the Govern-

ment, are having excellent results in Southern Nigeria. This

work was started in 190.'!, when the cotton exports were
worth only £375 per aniuun. In 1906, the shipments of

lint and seed were valued at £51,906, and in 1907 had
advanced to £107,891. Cotton is produced at a very low

cost in the colony, and a price of only 3hd. per lb. at Liver-

pool allows a profit to the grower. Points which will have
to be considered in relation to the development of the cotton

industry are : careful seed selection work, with proper atten-

tion to the improvement of indigenous varieties ; suitable

rotation of crop.s, involving the cultivation of a .second

product which will improve the soil, and also yield some
return that can be exported

—ground nuts for example—and
the more extended introduction of ploughs and other labour-

saving implements.

A good deal of timber— chiefly West African mahogany—
is obtained from Southern Nigeria, the exports in 1907 being
valued at £69,241. It is evident, too, that the colony is one

which, like the Gold Coast, posse.sses great possibilities in

the way of cacao production. Excellent land well suited to

this cultivation exists over extensive areas, and it is

mentioned that the industry is in a most flourishing condition.

At present faulty fermentation and lack of pioper atten-

tion to pruning are .said to diminish the value of Southern

Nigeria cacao from 10 to 15 per cent, on the European
market. The exports in 1907 were valued at £47,840 as

compared with £27,054 in 1906.

Maize is another agricultur.d crop which is largely

grown in the protectorate, more especially in the \Vestern

Province. The annual exports are worth about £30,000.

Three Botanic Stations exist in Southern Nigeria, one

in each province. Large numbers of plants and seeds :ire

distributed to holders of land in all parts of the colony.
Instruction as to the best methods of cultivation are also

given.
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The cane reapifig season at Barbados is expected to be-

late this year. No general start has 3'et been made, but
small lots of syrup have been placed on the market, the price-

obtained heinji ISc. per gallon.

GLEANINGS.

An account of the work of Sir Daniel ilorris in the

AVest Indies, together with a portrait of the ex-C'ommi.ssioner,

appeared in the Oftnlnii'rx' 67(ro«tf/f' of .January 2 last.

jMango trees have Itcen planted on a small scale in

Florida, and the fruit is'growing in popularity in the United

States. An-iong the varietics'grown, two East Indian kinds—
the '

ilulgoVia
' and ' Sundusha

'

niangos^are referred to in

high terms. (Purfu Rico lloi-timltHrnl Neirx.)

Mr. .1. B. Carrulhers, I )iiei-t(ii- of Agriculture in the

Federated Malay Stales, ;iiid fnrmeily (iovernnicnt Mycologist
and Assistant liirector nf tin' Hoyal Botanic Garden.*, Ceylon,

has been ;q. pointed Assistant Director of Agriculture at

Trinidad.

The cacao cri'p nf the l'>razilian State of Pialiia for

190y-9 pnmiises to lie the most abundant on record. In

1907-S it was 25,182 metric tons, but in the present season

it is expected to exceed this by more than 2,000 metric tons.

(/?'r(V/.sA C'liixii/'ir lit'piiit.)

Devil gra^s or Baiiama f;rass (Ci/iiniloii DiKii/ioii), which

is now found almost all over the tropical and temperate

regions of the world, is a native of tlie East Indies. On
cultivated land it is a troublesome weed. This gra.ss

withstands drought well and thrives even on poor soils. It

forms a fine turf when given good attention.

Four s.imiiles of Shea nuts, tlu^ .seeds of the West xVfri-

fiui tree liiiti/roxperinum I'urliU, and one sample of fat

(known as
' Shea butter ')

extracted from these seed.s, were

lately sent to the Imperial Institute, London, from Southern

Nigeria for examination and report. The fat was valued at

£27 S.s-. to £27 UK- iier ton.

^lessrs. Sandbach, Parker tt Co., of Georgetown, report
that the weather fof the fortnight ending February .") was wet
and unfavourable for rice milling, though suitable for the

growing crop, and for planting, which is now being carried on

in .some districts. Shipments of rice to the West Indian

islands during the fortnight amount to about 2, .500 bags.
Prices are unchanged.

Itepoi-ts from Cuba, where cane reaping and grinding

operations are in active pi'ogre.ss, state that 135 centrals are

w-orking, as compared with 122 in operation last year, and

the quality of the jni(-e is .said to be good. Shipments of

sugar from the island for the fortnight ending January 22

amounted to 21,00'i tons, as compared with 18,600 tons for

the corresponding fortnight of the previous year.

The (|ue-<lion is frei|UcMilly rai.sed whetlier it is better for

a bee keeper to raise his own queen bee.s, or to j)urchase from

professional queen raisers. In a recent issue of Glennimjx in

Jlee Culture in which the point
i.s discu.ssed, the author

concludes that in most cases, ordinary bee keepers will do

well to rely npon professionals, and that if certain queen bees

in the private apiary .should develop particularly desirable

•(pialities, tliey may be sent to a breeder for the purpose of

liroilucing other (pu'cns with .similar characteristics.

A .sample of cotton (variety unstated) from the British-

Honduras Botanic Station was lately reported upon by the

Imperial Institute, London. The lint was described as of

good quality, and similar to
'

improved
' American Lapland

cotton. It was soft, lustrous, and of good colour, yielding
33 per cent, of lintj on ginning. The length of fibre was-

from 1 to IJ inches, and the cotton was valued at 5|(/. per lb.

[Goivrinnent (riiy ffr. )

The latest market report of ^Lessrs. Gillespie l!ros.

i Co., state that the New York market is flooded with fruit

from Florida and Porto Itico. Present prices for ordinary

grape-fruit are from $1-50 to .$2'50 per box, and for oranges
from •i?l'75 to •i?2-25 per box. A limited demand exists for

West Indian limes of good (piality. The latest shipment
from Dominica sold at from $5 75 to ."Jfi-.^O per liarrel.

Great interest has of late been taken in fruit raising in

the State of Vera Cruz, Mexico, and in the past six years the

industry has umlergone steady expansion. Cultivators and
merchants have now built up a trade of considerable value.

It is claimed that, owing to its more profitable nature, fruit

culture will largely super.sede coffee growing in the State.

(Brifix/i Conxii/iir lli'porf.)

The proposal to have a
'

close time
'

for cotton each year
at St. Croix (ths.'

month of .June has been suggested) is under

discussion. During this close time no cotton, either young
or old, would be allowed in the island. This proposal has

been brought forward on account of the losses suffered from

insect pe.sts, chiefly the leaf-blister mite and the cotton

worm.

(!otton growing is receiving encouragenient in the

Portuguese teri'itory of Angola, West Africa. The Govern-

ment iias established u station for instructing the natives in

planting, ginning, and oil extraction. A Portuguese transla-

tion of the ' A P. C of Cotton Planting
'

has also been Issued.

Rubber exiwrts fronr Angola have lately fallen off owing to

low prices. (,

In connexion with the list of books reeonnneniled for

estate overseers and other candidates entering upon the courses

of reading and examination in practical agriculture lately

established by this ])eiiartnient, it should be mentioned that

the price of Fream's ' Elements of Agriculture
'

is 3.<. (5(^ anil

not 2.<. 6rf., as state;! in the Agricn/lural Seir:<, Vol. VII,

p. 267. Further, a revised and enlarged edition of 'The

Soil,' by A. D. Hall, has lately been issued, and the price
of this book lias been increased to 5.«.
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STUDENTS' CORNER.

Seasonal Notes.

Fki'.iuakv.

'2ml FoRTNKJHT.

Preparations will now be made for beginnins; to

reap the cane crop. Students should note the indica-

tions of ripening in the different varieties of cane.

Some kinds—such as B. 147—ripen slowly and late :

others, as B. 208, come early to maturity. The process
of manufacture should be studied, and the correct use

of such instruments as the hydrometer (or saccha-

rometer) should be understood. Where larger factories

•exist, the use of the polariscope will claim attention.

Cotton picking will be general. The principles

nnderlying the work of seed selection at the E.>cperi-
ment Stations and on the estates should be enquired
-into and studied.

Cacao pi,.ked earl_v in the month will now be

completely cured. Study as many samples of cacao as

possible at various stages, and learn to recognize well-

cured cacao by its
'

break,
'

etc., and note the effects of

fermentation, drying, and ti'ampling. Observe the

methods of bagging and shipping.

Pruning of lime trees should be continued, and all

dead wood, etc., removed, should be burned. Tar over

all cut surfaces to prevent disease from entering.

Questions for Candidates.
rUEI.IMlNAIiV i.HESTIdNS.

(1) Whut are the ditterences in physical in-iipertit's

between a clay soil and a sandy .soil '!

(2) Describe how pen manure is prepared and stfircd.

What constituents of plant food does it convey to the .soil'.'

(3) What do you mean by green dressings i What
crops would you use for this purpose ?

INTERlIEIiHTK QrE.STIciXS.

(1) Discuss the use of lime as a means of improving
soil. How would yon a]iply lime, and Imw much would von
use?

(2) Why .should cacao pod stems be buried after cacao

picking I

(3) Describe the .symijtoms of root disease (.U<(ra.viiiiiK)
of sugar-cane. What precautions should be taken to control

this disease *

DEPARTMENT NEWS.
The Imperial Commissioner ot Agriculture left

Barbados by the R.M.S.
' Eden

'

on Tue.sday, February 16,
for a short visit to Grenada. Dr. Watts will return on

February 23.

Mr. H. A. Ballon, M.Sc, Entomologist to the

Imperial Department of Agriculture, returned to
Barbados from Antigua by the E.M.S. 'Eden' on

Tuesday, February 9.

Consequent on the promotion of Dr. Francis

Watis, C.M.G., Mr. 11. A. Tempany, B.Sc, F.I.C., is

acting provisionally ,as Government, and Analytical
Chemist and Superintendent of Agriculture for the
-Leeward Islands.

SISAL HEMP IN THE BAHAMAS.
The latest Aim,ml Report (1907-8) on the

Bahamas contains the following n )te on the sisal

industr}' :
—

The raising of sisal hemp is the most important industry
in the colony, and the area under cultivation with tlus crop
is considerably over J."),GOO acres. In 1906-7 the sisal

exports from the Bahamas were valued at £40,140, while in
]".)07-8 they had advanced to the value of £40,(;(;!l.

The Curator of the Rotanir Station reports that a gofxl
demand was experienceil for fibre from the beginning of' the

year up to October, and that good prices were obtainable.
-Vt the end of October, as the residt of the tinancial crisis in

America, to which country the greater (piantity of the fibre
is exported, prices fell away considerably.

Complaints of the gathering of immature an 1 badly
cleaned fibre still continue.

RESIN OIL AS A DRESSING FOR
CUTS ON CACAO TREES.

Resin oil has lately lieen tried as an antiseptic
dressing for cuts and wounds on cacao trees at Grenada,
and is reported on very favourably by estate owners
and managers, and by the Agricultural Superintendent
of the island.

Coal tar was fm-merly the cinef dressing used for wounds
caused by pruning or ,is the result of an accident, but it

is stated that resin oil is superior for the purpose. The
Agricidtural Superintendent of Grenada (Mr. R. 1 >. Anstead,
R.A.) reporting on the matter, mentions that the oil can be
applied easily and in a cleanly manner, and it is noticed that
the bark of the tree does not shrink away at the edges of the
wounds as much as w4ien tar is used ; further, the new bark
.starts into growth UKJre quickly than when tar is the anti-

septic dressing apiilied.

On cacao estates in Grenada it is the custom for a boy
to follow close behind the pruners, and to dress all the
wounds made on the trees. It ha^ been found that the best
means of applying these dressings is by the use of a paint
brush, and in most cases brushes of two or thi-ee difterent
sizes are carried, so that all the holes and crevices may be
readily reached. In this way the dressing is neatly and
(juickly placed on the w-ound and there is less likelihood of

any being smeared on the surrounding bark. This was
a point to be borne in nund when tar was the material in u.se,
since it freciuently burned and damaged the bark : but no
harmful effects have been observed from the use of resin oil.

The only objection which has so far been raised against
the oil is that it is not easy to recognize, without careful

examination, which wounds have been dressed, and which
have not yet received an application. This dittieulty has
been got over, however, by mijiing 1 part of tar to 4 parts
of oil. This mixture naturally possesses the advantages of
the oil dressing, and, owing to the presence of the tar, wounds
which have been treated can be recognized at a glance.

:Mr. Anstead states that resin oil, or the nnxture of oil

and tar mentioned, is rapidly coming into use on the large
estates at Grenada in place of coal tar, and has also been

adojited at the Hotanic Station, Experiment Station, and on
the Experiment Plots.

At Grenada the oil is purchased in ca.ses containing
81 gallons at £1 .5.'i. per case. It is stated that, v.'hen properly
applied, 1 gallon of oil will go as far as 2 gallons of tar, .so

that the former material is cheaper in the end.
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DISEASE OF EVERGREENS AT '

BARBADOS.
p'rcqnniters of the ( larrisoii Savannah of Barbados

will have noticed that many of the fine evergreen trees

{Ficus iiiti((a)ha\-e died during the past few years.

Several tine specimens can now be noticed to be dying,

as for example in front of the buildings now occupied

by the Savannah Club.

Careful observation of tlie.se dying trees will slif>w that

iu many places the bark of the branches and trunks is being

l>ushed <iti; and a blackish incrustation is making its appear-

ance. These black patches are the fructifications of a fungus,

Euti/pe enimpens, that may account for the unhealthy appear-

ance of these tree.s. The mycelium of the fungus spreads in

the internal tissues and bark of the trees, and at the fruiting

period, fructifications make their appearance under the bark,

eventually pushing it otf.

This fnngus is e.xtremely common amongst the ever

green trees uf Barbados, and has been particularly noticeable

during the last two years. Several very large trees have

died in many different parts of the island, for the fungus is

not confined to those evergreens around the Savannah. The

mode of siiread of the parasite has not yet been ascertained,

nor have remedial measures yet been given a satisfactory

trial.

This note is here published foi- the purpose of directing

the attention of people at Barbados particularly to this

disease, with a view to obtaining information as to what

measures will check its spread. All atfeeted limbs should

certainly be cut off and burned and all dead trees removed

and destroyed.
This same fungus has been recorded on nutmegs iu

Trinidad, and on a number of plants in some other of the

West Indian island.s, and it is possible that investigations

may i)rove that it is of economic importance iu some

colonies agriculturally.

INOCULATION OF LEGUMINOUS CROPS.
In view of the fact that the cultivation of legum-

inous crops under suitable conditions offers a means of

enriching the soil with nitrogen, and that this power of

assimilating atmospheric nitrogen is due to the presence
and action of nodule-forming bacteria on the roots of

these plants, it would seem, at first sight, a compara-

tively easy matter to ensure the presence of the

bacteria, and the consccpient production of crops of

greater value, by inoculating the soil with the organ-
isms in question. A considerable amount of experi-
mental work on this subject has been carried out in

the I'nited States, in (iermany, Canada, and—quite

recently
— in England, but the results attained, speak-

ing generally, have not, so far, been by any means of

so promising a nature as was at one time anticipated.

Some trials, it may be mentioned too, have lately been

made at Antigua and Grenada, under the direction of

this Department, and it is hoped shortly to publish
;i note on the results.

Cultures of bacteria for inoculation [)nrpo.ses have at ditfer-

rent times been ])repared and sent out in a number of different

forms, one of the latest being ihat known as
'

Nitro-Bacterine,'

devised by Professor Bottomey of King's College, London.

Kxperiments with this material were carried out by the Royal
Horticultural Society at the Wisley Gardens, Ihigland, during

the summer of 11)08, the .soil of the.se Gardens being of the-

kind where inoculation might be expected to have a good.
effect. An exhaustive report on this experimental work is-

contributed by .Mr. F. J. Chittenden, F.L.S., to the .Journal
of the Society for November last (Volume XXXIV, Fart II),
from which it appears that from no [loint of view did
inoculation prove to have a beneficial effect.

The following summary of the results is given at
the end of Jlr. Chittenden's report:

—
A trial of the effect of inoculation of peas witli

'

N^itro-

Bacterine
'

was conducted at Wi.sley in 1908.
The soil of the AVisley Gardens is one more likely to

respond to such inoculation than the majority of garden soils.

The experimental area was divided into twenty-four
ecpial plots, twelve being on well-worked

.Sfiii, and twelve on.

soil that had been fallowed in 1907.

Each pair of plots on the cultivated ground received
different soil treatment, and the corresponding pairs on the
fallowed land received the same treatment.

One of each pair of plots had seed which had been
inoculated sown upon it : the other, seed which had not been
inoculated. One row of each of four varieties was sown upon
each plot, the .snme varieties being used throughout.

It is shown that the AVisley soil is lacking in none of the
chemical elements necessary for the succe.ssful growth and
development of nodule-forming bacteria.

Seven out of the twelve plots on which inoculated seed
was sown, gave smaller crops than the corresponding uninocu-
lated crops, ar.d one gave an eipial crop.

There wa.s, under no soil tieatmeiit, a consistent increase-
in the crop due to inoculation.

The total weight of the croii from the whole of the

plots receiving inoculated seed was 4.'J0 lb., while the total

from the plots in which uninoculated seed was .sown, was
.51.5 1b. The uninoculated seed therefore gave, in the aggre-
gate, a crop \\ percent, heavier than the inoculated.

The crop from the inoculated seed was not better in

any way than that from the inoculated, nor did it reach

Hiaturitj- earlier.

There was a remarkable difference iu the yield from the
well-cultivated land and the fallowed land, greatly in favour
of the former.

It is concluded that the inoculation of leguminous crops
with '

X'itro-ISacterine
"

in oirlinnri/ (jaidcn soils is not;

likely to prove beneficial.

EAST INDIAN IMMIGRANTS IN
TRINIDAD.

The All mini R<-
[III

rt tor 1907-.S on Trinidad and
Tobago contains the iollowing note in rei'erence to East
Indian immigrants in the colony :

—
The uundicr of East Indians brought .to the colony

under indcNlinv iu 1907-8 was 1,8G0, whilst the number who
retuiiied to India was 752. The amount deposited by the
latter in the Colonial Treasury for transmi.ssion to India was
,£13,.578 ll.v.

10^</., and in addition they consigned £:?06 to

the care of the Surgeon-Superintendent in charge of the .ship
iu which they sailed. The amount of remittances to India by
immigrants, exclusive of the money taken back by immigrants
returning U> India, was ,£.'i,227 0.--. 2^/. The amount deposi-
ted by Ivist Indians in the Government Savings Hank during
the year 1907 was £74,822 8)t. Id., and the total balance to
their credit on I )e*;ember 31, 1907, was £111,675 Qs. lUrf.,
the total number of East Indian depositors for the year having
been 6,301.
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WEST INDIAN PRODUCTS.

Drugs and Spics3 on the London Market.

Mr. J. K J.ickscin, A.L.S., has' forwarded tlie

foliowing ropoit. on iho London drng and spict; markets

during the month of December • —
Throughout the month of Decemlicr the markets in

spices and drugs have been quite of a cliaracter that u.sually

prevails in tlie two or three weeks before (Llln-istinas. In the

.first two weeks of the month there was a firmer and more

stead}' undertone in drug dealings than is common at that

-

pei'iod of the year, but as the Cliristmas holidays api)roached
and stock-taking time was in view, business begali to Hag,
and at the end of the month the news of the terrible earth-

quake at ]Messina paralysed buiness generally, and at once

j;-
caused a serious rise in the products of the afflicted country,
.such as the essential oils of lemon and bergamot, which at

,;time of writing had risen -50 per cent, in price, with the

probability that owing to stocks of bergamot oil in London

being nearly exhausted there would be a further rise

immediately in this product. The de^dings in West Indian

produce were without speciid interest, as the tVillowing items

•will show.
,

Gix<;ee.
"^

At the second .spice sale on December 9, .Jamaica

ginger sold at steady rates. Of the 216' packages offered,

. 146 were .sold, good ordinary small fetching from -t8.s. to 50s.
;

slightly inferior realized 4 6«. G(/. to 47.s. 6r/., and ratoon 39«.

Cochin and Calicut were oti'ered to the extent of fiOO packages,
all of which M-ere bought in, rough Cochin at .36.-:. On the

16th there was no .Jamaica offered, but '297 bags of ('ochin

Were brought forward, all of which were bought in at 37.s'. per
cwt. for fair washed. After this date tlierci were no further

quotations.
NUT3IK(;S, MACE, .iND PIMKXTO.

Of nutmegs, at the spice sale on the 9th, 307 packages
of West Indian were offered, and neai-ly all sold at steady to

rather advanced price.s. At the auction on the 15th, 26
- packages of West Indian were ofi'ered and disposed of at the
•

following rates: 70'.s to 74's at 7d., 99's at ihd., and lil'.s

at '.ihd. No further offerings were made during the rest of

the month.

Mace was steady at auction at the first spice sale

on the 2nd, when 13 packages of West Indian were

ofi'ered and disposed of at l.s. -Id. to l.s. »d., for ordinary to

fair, and \0d. to \\d. for broken. A week later .5S packages
of West Indian were sold at \d. to '2d. aclvance on previous

rates, viz., l.'<. 6d. to Is. 7d. for fair to good ; l.s. 4d. to

Ls. od. for fair pale and reddish, and l.s. 2d. to l.t. id. for

fair to good red. Of [limento at the first sale on the 2nd,

100 oags were offered and bought in at tlie following rates :

Greyish to fair 2'/. to 2J,(/., and sittings at l^'Z. to 1
1(^. per lb.

On the 9th, when .567 bags were ottered, 44 only were

disposed of at from 2(7. to '2ld. for fair : at later auctions

there was but little demand and no change in price.

SAKSAPAEILLA.

The market in this drug remains firm with little or no

alteration. At the first drug auction on the 3r<l, grey
Jamaica was represented by 45 bales, Linia-.Jamaica by 7

bales, and native .Jamaica by 6 bales. The first retched

l.s. 4(/. to l.s. 6d. per lb. for fair to good, and l.s. :id. for

coarse. For Lima-.Jamaica, l.s. \d. to l.s. 2'/. per ft), was

paid, and l\d. to Is. Id. per tti. for the 6 bale.s of native

- Jan>aica. No business of any importance has been done since.

CASSIA FISTULA, OIL OK LI.Mp, LIME .TUICE.

Three bags of good bold fresh Cassia Fistula from the
West Indies were disposed of at 22.s. per cwt. At the same
.sale a case of hand-pre.s.sed oil of lime from Dominica fetched
5.S. per tt). One ca.se of ordinary distilled wns sold at l.s.

9'/., and 5 other ca.ses were dispo.sed of at from Is. ~d. to

l.s. S. per lb. Ten cases of West Indian lime juice were
also brought forward at this auction, and 5 sold at l.s. [ler

gallon.

IMPROVED COFFEE-HULLING
MACHINE.

In view of the euormoug output of cotlee from
Brazil it, is not suiprising to'iearn that ;i' 'good deal of
effort i« being made to improve the machinery now in

use for preparing the product. These efforts are receiv-

ing assistance from the Government, and some have
met with a fair measure of success.

In the United States' Consular Reports for November
last, it is mentioned that a new .machine for hulling coffee

lias lately been installed on a plantation in the State of Sao
Paulo, which is a considerable advance on those formerly
operated. This machine is about 16 feet high, occupies
about 3 square yards of space, and is worked by an engine
of 6-horse power. In ten h<.iurs it hulled 400 arrobas

(12,953 It).) of coffee, separating the beiuis into three grades.
This is coiisidercd a notable success.

NEW B'IBRE-ESTRACTING MACHINE.
Although the cultivation of fibre-yielding plants

cannot be included in the list of agricultural industries

which exist in the more ini[)ort;int of the West Indian

islands, yet sis.-il hemp fibre i.s largely produced in the

Caicos Islands, and in the Bahamas, too, the industry
is a valuable one. Some efforts, it may be mentioned,
have also been made to introduce the cultivation of

the sisal plant into Jamaica.

Fibre-yielding plants are not usually expensive crops to

grow, but the provision of a. machine for extracting and

preparing the fibres is necessarily a comparatively costly
feature of the industry. For this reason the announcement
that a new machine, for which many advantages are claimed,
has lately been invented and put on the market in ^lauritius,
should be noted with interest by those concerned. The
chief fibre plant of Mauritiu.s, and one which is cultivated on
a fairly extensive scale in that island is Fiircrd^a [liyantcn.

It is claimed for the machine in question that all the

fibres of the plant dealt with are extracted in their full

length, and in clean condition
;
there is no waste whatever of

the fibre. The machine, it is stated, works automatically,
and when a regular supply of leaves is provided, all the

processes of defibration are carried out without human assist-

ance. In an average day's work (10 hours) it is said to be

capable of turning out 1 ton of dried Furcraea fibre, the force

required being about 10-horse power.
In Mauritius the price of this machine is about £.300.

It is stated that its cost might be reduced in certain other

countries.

The inventor is W. Maingard, and the machine is

known as
'

Maingard's Automatic Dertbrating Machine.'

It is affirmed that in addition to Furcraea, the machine is

eiiually capable of dealing effectively with leaves of si.sal

hemp, Manila hemp, Phormium, etc.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,—Ffbruaiy -2, 1909, The West India Com-

mittee Circular; Messrs. Keaetox Piper & Co.,

Febiuary 2, 1909 ; Messrs. E. A. DE Pass & Co.,

Jaiuuuy S, 1909.

Akkdwroot—Quiet; 1^'/. U< 2,V'- *'" eMMiiiM.ii to gnod

iii.inufjioturing.
Balata—Sheet, 2 2 to 2/4 ; Itloek, no (|Hot.'itioiis.

Beks'-hax—No sales reported.
<UcAO—Trinid.ul, .^tl to 70/- per cwt. ; Grenada, 48/- to

57/ > per cwt.

Coffee—Santo.s, 2'.t'- per cwt.; Jamaica, no quotations.
Copra—West Indian, flH 10... to £li» lO.s. per ton.

Cotton—St. Kitt's, V.ibl.; Barbados, l,3ii7. to 14(/.;

St. Vincent, 15^/.

Fruit—
Bananah—Jamaica, 4/6 to 6/- per I punch.

Limbs—Not wanted.
PlNE-APPLES—St. Michael, 3/6 to 6/.

(iRAPE Frvit—5/- to 8/- per box.

(>raN(;es—Jamaica, 5/- to !•/" I'ei'
box.

Fu.stic—£3 to £4 ]ier ton.

•JiNOER—Very ipiii't.

Honey—No sales reported.
I.SINOLAS.S- West Indi.t bnnp, 1/10 to 2- per lb.

Lime Juice—Raw, 1 - to 14 per gallon; concentrated,

£18per cask of 108 gallons; distilled oil, 2 It per Hi.:

hand-]jresscd, 7 - per lb.

Loowoon £'.'> to £4 .").•(. per ton ; roots, no i|uotations.

Mace - Steady.
NrTMEi;s Stead\.

I'IMENTO t,>uiel.

ISi f.iiKK— Para, tine hard, o.v. per lli.. on the .spot.

Kim—Jamaica, .3 3 to :'. 4; Demerara. 1 ti to 1/7, proof.

SuiiAR—Crystals, 14 3 to 17 -
; Muscovado, no quotations ;

Syrup, no (juotations ; Molasses, no quotations.

New York, January 22, 19ii0.—Messrs. Gillespie,

linos, it Co.

Cacao Caracas, 12c. lo i:ic. ; (irenada, ll|c. In ll^'c. ;

Trinidad, lljc. lo 12]c. ;Jamaica, '.(.U-. toU.U-. jjer lb.

Cocoa-nuts Jamaica, >elect, S!24-(H)to.«!2.")-(KI; culls, S13-00

to S!l">tH» ; Trinidad, §22-00 to .<!23(MI ; culls. $13IIOto

§ir>-00 perM.
C<»FFEE—Jamaica, onliuary, 7;'c. to 8,',c.; good ordinary,

'.He.; washed, llic. per lb.

(jiNoER—'.>c. to i21c. per lb.

Goat Skins—.Jamaica, .->3c. ; .Vnligu.a and I'.arliadus, from
4'.»c. to oOc. ; St. Thomas, St. Croix, St. Kitt's, 46o.

to 48c. ia:r lb., dry Mint.

Gin I'K Fri'IT- Florida, SloO to .92-50 per box.

I,iMKs—Dominica, a limited demand at §r»'7'> to ijrioll per
barrel.

Mack—2r>c. to .31c. ]ier lb.

NutmE(;s— 110'.,. '.(]c. per lb.

Ukanoks— Floriila. .Sr75 to §2'2.'"> |ier box.

1'iment(>~3^'c. per lb.

SuoAR—Centrifugals, ',li;°, ;-i'67c. to 8371 ; Muscovados.
89°, 3-17c. to .S3 21; Mola.i.ses, 89, 2'.>2c. to «2'9(>

jiei \\:. duty paid

Barbados,—Messrs. Leacock i>c Co., February 1.'., 1909;:
Messrs. T. S. GAERA^vAY & Co., February \'>, 1909.

Arrowroot—St. Vincent. S4-(Mt per 100 tti.

Cacao—Dominica and St. Lucia, sltidO per IIM) It,.

Cocoa-nuts—§13 0(J for unhu.sked iiut.s.

Coffee—Jamaica and ordinary Rio, S9'50 to .?11'00 per
lOOft.

Hay-§1-25 per 100 It..

Manures—Nitrate of soda. St)2lMl to .S(i."i(H( ; OhlendorfiTs-
dissolved guano, S.'CplH)

; Cotton manure, .^'42'IMj; Cacao
manure, .*i42-t)0 to .s48tHI; Sul])liateof aunuonia, .S72-0O-

to §75'(X); Suljihate of potush, §t;7'0<J ])er ton.

Molasses—No quot.it ions.

Onions—Sti-ings, S2M.KI ; hnise, no quotations.
PoTATOs—Nova Scotia, .^200 per 160 lb.

Peas—S])lit. S6-2.^ per bag of 210 ft.; Canada, S3-30-

per bag of 120 lb.

Rice—Ballam, §5-30 (180 ft,.); Patna, §3-80 ; Rmgoon,
^.'.-m per KK) ft..

Sugar—No <(uotatioirs.

British Guiana,—Messrs. \\'ietin<; it ItKiriEi:, Febru-

ary 6, 1909; Messrs. Sasdbach, Parker i Co.,

February .5, 1909.

Arrowroot—St. Vincent, .§900 to S9-.50 per 200 ft..

Balata—Venezuela block, 32c. ; Demerara sheet, 48c. pertbu
Cacao—Native, 16c. to 18c. per fti.

Cassava—72c.

Cassava Starch—86'0(;) t<. §7'tH.t per barrel

Cocoa-nuts—.$16-00 per M.
Coffee—Creole, 12c. to 13c. ; Jamaica, lie.

slow.

Dh.U,—§5-00 to $5-2.-) per bag of 168 ft..

Eddos—SI -32 per barrel.

Mol.^sses—No quotations
Onions—Madeira, 4c. to .5c. per ft..

Plantains—16c. to .56c. per hunch, ].lentiful.

Potatos—Nova Scotia, .S2-.")0 j.er ItMi ft.,

PoTATos—Sweet, Barbados, SI -08 per l)ag.

Bice—Ballam, §.-)-80; Creole, S!4-60 t(. .§4-75; See.U, -SC -00.
Split Peas—.§5-!Ml t.. S<6-iMI per bag (210 lb.); Marseilles,

$4-25 to .§4-75.

Tannias—§1-80 per bag.

Yams—White, .§2-00; IJuek, §1-80 per bag.
SuoAR—Dark cry.stids, S2-20 ; Yellow, §3-10 to -§3-25;

White, $3-60 11. $3-80; Molas.ses, §210 t.. $220 per
100 ft;, (retnil.)

Timber—Greenheart, 32c. to 5.5c. per cubic foot.

WaLLAba SniN.iLEs - S3-.50 to S5-50 per M.
CoRi.WOOL—.§2-40 I.. ?2-f.4 per ton.

( I'.m; ft,.

;o 12c. per ft)..

Trinidad,— i'lbruary O, 1909.— Messrs. Goki>on, Grant
.V- Cu.

Cacao—Venezuelan. 812-00 to 81250 per fanega ; Trinid;id,
$ll-.50 to 812-00.

Cocoa-nuts §22-00 per M.. f.o.l... for select eil |.eeled in

bags ..f ItMl lb.

Cocoa-nut On,—76c. per Imperial gaUon, cask included.

Coffee—Venezuelan. 8jic. to tie. per ft,.

Copra—.§31.5 per loo ft.

Dhal—§4 -65 lo§4-70 per 2-busliel b.ag.

Onions—.§4-1 Kit.. .§5-IKI per KHI ft:, (retail).

Potatos— Knylish, !Hle. to .§110 per liMi ftj.

Rick—Yell..w. §5-40to.§5-6n; White. 84-.50 toS4-90per bag.
Split Peas .§5-75 t.. §6 no per bag.
Suo.vK—.Vmewcan crushed, §5-UU t.. §5111 per 100 ft,.
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Publications on sale of the Imperial Department of Agriculture
. FOR THE WEST INDIES.

,

The 'WEST INDIAN BULLETIN.' A Quarterly Scientiflc Journal.
VoluiiLe I. No. 1 out of print. Nos. 2, 3, and 4, in original paper covers a.s issued, price Is. each. Po.^t f ree, Is. 2'i

Volumes II, III, lA'', V and VI. Papers on subjects of general interest to West Indian agriculturists. Report of

Agricultural Conference, 1905, (VoLs. V and VI). Price 6d. per number Post free, 8(/.

Volume VII. Nos. 1, 2, 3, and 4. Papers on general subjects: Citrate of Lime; Improvement of the

Sugar-cane by Selection and Hybridization ; etc., etc. Price Qd. per number. Post free, 8d.

Volume VIII. Nos. 1, 2 and S: West Indian Agricultural Conference, 1907; abstract of Proceedings and Reprint
of Papers. No. 4. Agricultural Cojiference, 1908; Presidential Address and Abstract of Proceedings,
Price 6cf. each number. Post free, Sd.

Volume IX. Nos. 1 and 2. Reprint of Papers read at Agricultural Conference, 1908, witli summaries of discussions

following. Price &d. . Post free, Sd.

PAMPHLET SERIES.
The Pamjihlets 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 tho results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The following list gives particulars
of all the pamphlets which are still available. The missing numbers are out of print and can no longer be supplied :

—
(3) Seedling and other Canes at Barbados, in 1900. Price 2</. (30) Manurial Experiments with Sugar-cane in the Leeward
(5) General Treatment of Insect Pests, 2nd. Edition Revised. Islands, 1903-4. Price id.

Price id. (37) Cultivation of Oranges in Dumiiiica. Price id.

(7) Scale Insects of the Lesser Antilles. Part I. Price id. (38) Cultivation and Curing of Tobacco. Price id.

(9) Bee Keeping in the West Indies. Price id.
(39) Seedling and other Canes in -the Leeward Islands, 1904-5.

(12) Seedling and other Canes in the Leeward Islands, 1900-1. Price 4(/.

Price 2d,
.,. (40) Seedling Canes and IManui-ial Experiments at Barbados,

(13) Seedling and other Canes at Barbados, in 1901. Price id. 1903-5. Price 6d.

(14) Screw Worm in Cattle at St. Lucia. Price 2d. (41) Tobago, Hints to Settlers. Price 6d.

(15) Plain Talk to Small Owners. Price 2d.
(42) Manurial Experiments with Sugar-cane in the Leeward

(16) Hints on Onion Cultivation. Price 2d. Islands, 1904-5. Price 4ii.

(17) General Treatment of Fungoid Pests. Price 4(;.
(43) The Use of Cotton Seed and Cotton-cake-meal as a Feeding

(18) Recipes for cooking West Indian Yams. Price 2d. Stuff' on West Indian Plantations. Price 2d.

(19) Seedling and other Canes at Barbados, in 1902. Price id.
(44) Seedling Canes and JIaniirial Experiments at Barbados,

(20) Seedling and other Canes in the Leeward Islands, 1901-2. 1904-C. Price Gd.

Price 2d. (45) A. B. C. cf Cotton Planting.. New and Enlarged Edition.

C22) Scale Insects of the Lesser Antilles, Part II. Price id. Price 6rf.

(25) Ground Nuts in the West Indies Price 2d.
(40) Seedling and other Canes in the Leeward Islands, 1905-6.

(26) Seedling and otiier Canes at Barbados, in 1903. Price id. Price 4-/.

(27) Seedling and other Canes in the Leeward Islands, 1902-3. (47) Manurial Experiments with Sugar-cane in the Leeward
I'rice 2d. Islands, 1905-G. Price id.

(28) Barlj.ulos and Porto Rico Slolasses. Price 3d. (49) Seedling Canes and Manurial Experiments at Barbados
(30) Manurial Exjieriraents with Sugar-cane in the Leeward 1905-7. Price G<y.

Islands, 1902-3. Price id.
'

(50) Seedling and other Canes ia the Leeward Islands, 1906-7,

(31) A. B. C. of Cotton Planting. Price 4a. Price 4./.

(32) Seedling and other Canes at Barbados, in 1904. Price id. (51 JIanurial Experiments with Sugar-cane in the Leeward
<33) Seedling and other Canes in the I,ee^ard Islands, 1903-4. Islands, 190i;-7. Price id.

Price id. _,' (53) A. B. C. of Lime Cidtivation. Price id.

(34) Notes on Rabbit Keeping in the West Indies. Price 2d. (54) Fungus Diseases of Cacao. Price id.

(35) Information in regard to Agricultural. Banks. Price id. (55) Millions and Mosrpiitos. Price 3'/.

The- above will be supplied post free for an additional charge of hd. for the pamphlets marked 2c?., Ic?. for those

marked id., and U</. for Nos. 40, 41, 44, 45, and 49.

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 coteny, and the progress made in

Agricultural matters throughouc 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 Oepartment at one penny per number, post free, 2d. The subscriiition price, including postage, is

2s. '2d. per half-year, or 4s. 4(/. per annum. Owing to certain numbers being cjut of [irint, only Vols. IV and V can

be supplied comidete, with title page and index as issued, l-'rice 4s. Post free, 5s. Only a few copies available. All applica-

Uon» for cojiies are to be addressed to the Ayents, not to the Department.

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

—
London: Messrs. Dulau it; Co., 37, Soho Square, W. Ctty 4</e'i«s.- The West India Committee, 15, Seething

Lane, London, E. C.—Barbados: Messrs. Bowen & Sons, Bridgetown.
— Jamaica: The Educational Supply

Company, 16, King St., Kingston.
—British Guiana: 'Daily Chronicle' Office, Georgetown.

— Trinidad: Messrs. Muie-

Maeshall it Co., Port-of-Spam.
— Tobago: Mr. C. L. Plagemann, Scarborough.—Grenada: Messrs. F. Marrast ife Co.,

'The Stores,' St. George.
— St. Vincent: Mr. Stanley Todd, Agricultm-al School.—St. Lucia : ilr. E. Buckmire, Botanic Station.

—Doiuimca : Mes.srs. C. F. Duverney & Co
,

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

.St. Kitfs: Thk P.ible and Bock Supply Agenct, Basseterre.—Nevis: Mr. S. D. Malone, Charlestown.
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THE BEST MANURES FOR COLONIAL USE
j^'r:hi

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

OhlendoriF'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, Basic Hag and all other high-class Fertilizers.

APPL"V TO LOCAL AGENTS Oil DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

IIPERIAL DEPAPJIENT OF AGPJDULTURE.

NOTICE.
Tlio Eiiglisli TIloROrGH-IlUKD STALLION

' IJK.VU II' now statioiu'il at Uie Stock Farm, Ayricultuval
Scliool, St. Viucoiit is ottuix'il for .sale.

•Beau II' is a d.arU l)ay with black points, standing
IC. liands, anil rising 10 years old. Isa docile animal, sound,
.and a sure foal-getter, and considered one of the best intro-

ductions of recent years. He is by Orville out of Flirt,

througli Oruioude, Trapjiist, Bend'ur, Hermit, etc.

Price. t'SOf.o.b. St. \'incent, or next best oiler. Addre.ss

all eounnnnications to W. N. Sands, .\gricultural Su]ierin-

tendent, St. ^"ineellt, up to Feliru.iiy J.") next.

WEST INDIAN BULLETIN
(VoL IX, No. 3).

•.

Containing jjapers reael at the NV'est Indian .\gricultu-
ral Conference, J'.IOK, on tlie Cott(jn, Rubber, and Rice
Industries of the We.st Indies and British Guiana, and on
(ieneral subjects, viz:—Cotton Cultivation at Bar))ados, in

the Leewaril Islands, at St. ^'illcent, and in British Guiana
;

Im]iripveinent <if Cotton by 8«ied Selection
;
Treatment of

Cotton I'ests
;
Rarliados t'otton Factoiy ; Rice Experiments

at lirili.sh (Juiana
;
Rubber at Trinidad and liritisli (iuiana

;

Notes on Essential Oils ; Veget.alile Ivory ; ('n'olo^ical

Formation of Barbados, etc.

To be obiained of all Agents for the sale of the Department's

publications. Price 6'/. each number; post free, B'/.

THE
WEST INDIA COMMITTEE CIRCULAR

(Published fort-nightly).

THE OFFICIAL ORGAN
O K

THE WEST INDIA COMMITTEE.
(Estab : circa 17<;0. Incorporated by R..val Charter

Aug. 4, 19U4.)

Edited by ALGERNON E. ASPINALL.

THE 'BU09' CULTIVATOR.
Tliin m.ichine does the work of hoe, fork .md rake. For

weeding, etc.. it has no ui|U.il. It is being used l)y the I.iru'esf

est.de oHUers in R.irliados in their cotton fields.

I'ii>^>, etc., on ;ip])lic;it;on to

'111 !•: i; \ i; !; \ I ins ( I H iI'KI!.\t\vE COTTON FACTOKV,
.Scile .\genl.-. Bridgetown, Barbados.

I'rinted at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbado.<i.
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only .sure mij efi'ective insecticide and destroyer of the cotton worm, caterpillars, and other ]iests.
Gucaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all higli-class merchants and dealers. Consumers are cautioned against worthless stibstitutes, and should always see

that tlie packages bear the name of the manufacturers :
—•

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.
WORKS :

Newark, N.J., U.S.A.

[ITS]

POTASH FOR CITRUS FRUITS.

L.
TREE WELL CULTIVATED

AND FERTILIZED.

TREE PARTLY CULTIVATED

AND NOT FERTILIZED.
- An orange grove must bo fertilized and cultivated, no matter where it is locatcil. Wild trees may produce without

potash, but a juicy tine flavoured fruit of good shipping ijuality cannot be produced witlmut a liberal application of

this maiuire. An average fornnila for manure for bearing trees i.s 3% Nitrogen, G^{ rh<isphosic .Vcid and 10^^ Potash.

For free literature and special information on tropical agriculture apply to

GER:\I.\N K.U.I WiiKK.S

•M Kiupcdnid...
linx 1.007. llavan: Ciil);
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Should his difficulties or views be new, he can have

laid before hiin the general principles underlying the

questions at issue, and his thoughts, experiments, and

work can be directed in right channels. Erroneous

ideas will be eliminated and sound ones encouraged,

and thus the departmental assistance may make for

continuous progress with the minimum waste of energy.

The usefulness of agricultural experiment work

cannot be lightly estimated, since by its means the

stock of definite knowledget; is increased
;
but it may

safely be stated that much^of the value of this work

would be lost, were it not for the continued existence

of central Agricultural Departments and the organized

staff of officers at the outlying stations, whose duties

keep them in touch with the work of planters all the

year round. It is not enough to issue periodical

reports on the results of experimental work. Planters

seldom assimilate all that- appears in the reports

brought before their notice, even when these deal with

their own subject : they may, it is true, read such

publications carefully, but the points picked up in this

i[eading appeal to the mind according to the particular

work in hand at the time, or the bent of the mind at

the moment. As a result, much valuable information

that is contained in reports and occasional papers is

often passed over and forgotten, simply because it is

not immediately applicable.

The facts would be noted as being useful if read

at a sea.tonable time, or when the subject in question

was occupying the miml of 1»he reader
;
but under other

(iircumstances no impression is made, and the results of

the experimental work arc in danger of being lost.

It is, however, the function of an Agricultural

Department, not only to carry out experiments but to

use every effort to see that the results are applied by
the planters concerned. The points elucidated there-

from, are again brought to the notice of the planter

lay officers of the Department, and emphasized at the

time when the work in question is calculated to be of

Value, or its application appears opportune. Indeed,

planters themselves rely on the departmental officers

to point out the application of the latest experimental

results, and to be ready to give specific information if

asked for it, and progress is probably largely deter-

mined by the readiness with which this exchange of

thought takes place.

An up-to-date Agricultural Department, therefore,

whose operations ramify in different directions, and

whose officers are in touch with each other so that

there is a continuous interchange of ideas, finds one of

its most valuable functions as a collector and distribu-

tor of inform ition. Knowledge which may exist in the

minds of isolated individuals, and which would

otherwise have but a limited u.5e, is bnjught out and

made available for the stjrvict; of all. From this point

of view the existence of the central and sub-central

officers and stations must be regarded as being most

valuable, and even necessary, since it ensures that the

results of research are not lost, that they are put to the

test and modifie<ij.to suit local conditions, ajid that

they are continually being kept before the notice of

those whom they immediately concern.

It may be pointed out that this work of taking

existing knowledge and making it available for general

use is one which may perhaps be regarded as being
more valuable, ancj more practically remunerative to

the general body of mankind even than the creation of

knowledge itself. Much useful knowledge may lie

stored uj) and unused for lack of an intelligent guide
to its existence and usefulness, while its proper diffusion

may change the current of thought of a community or

cla.5S of woikirs and imniedi-itely prove rennmerative

atid cjf tangible value. What belter iu.itance can be

cited than that of Mendel whose discovery lay hidden

in TJie rrnrecd irigs'of ili.e Xaiv.rid History Society of
Bi'i'in for nearly forty years '. As soon as his work was

brought to light and adequately made known, it was

immediately fruitful of great results, the full impor-

tance of which is probably yet unrealized.*

It is important that those in administrative charge

of affairs should recognize the value of organization for

the purpose of diffusing knowledge—agricultural and

otherwise. They are often prone to think that if useful

facts have once been placed on record that is sufficient,

and that in the usual course of things they will be

discovered and applied b}- those locally interested
;
but

this is seldom the Oase. Progress in any given line of

work is immensely hasteneil and rendered both easier

and more certain by the existence of organizations

whose dutv it is to collect, co-ordinate, classify and

diffuse knowledge. In agricultuml work this implies

agencies of tuany kinds, reachiiiif out ou the one hand

into the fields and into close touch with the daily work

therein, and culminating in a central organization

capable of the duties outlined .above. Such a system

is well exemplified in the agricultural organizations of

various countries,' but perhaps nowhere to greater

advantage than in the magnificent system of the

Department of Agriculture of the United States,

which is proving of incalculable value to that progress-

ive country.

*See Agr\cxi\l\ital A'tips, Vol. Vlll, i>|.. .33-4 and 49-50.
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SUGAR INDUSTRY.

Seedling Canes at Antigua and St. Kitt's.

The pamphlet report (No. 56 in the Series issued

by the Imperial Department of Agriculture) on the

experiments with seedling and other canes carried out
at Antigua and St. Kitt's in the season 1907-.S has just
been issued liy this Department, and the information

supplied in legaid to the relative returns given by the
different vaiieties is of considerable interest. The
experiments were carried on at eight estates at Antigua
.-ind eight at St. Kitt's, so that the results placed on
record were obtained under a thoroughly represent-
ative range ot soil and climatic conditions.

Ill the plant cane trial.s at Antigua made during 1907 N

.six seedlings gave returns .superior to that jneldetl by White

Transparent ;
these include 8ealy Seedling, B. 208, B. 1.56,

and B. 306, which were al.«o among the .seedlings heading the

li.st in last year's results, and so are to be commended as

useful canes. The four seedlings mentioned gave returns in

1908 of 5,7.30, 5,6-10, -5,460, and 5,170 ft. of .sucrose per
acre respectively, as compai'ed with 5, lOO lb. of sucrose yielded

by White Transparent.
It should lie pointed out that the general yield from plant

canes at Antigua in 1907-8 was decidedly below the average
of the previous six years.

With the object of ascertaining which canes are above
the average in merit and may safely be planted over

a wide range of conditions, it is customary every year to

note those which come among the first .seven on the list at

each station. In the past year in the plant cane trials at

Antigua, Sealy Seedling, and B. 376 were among the first

seven at six out of the eight station.s, while B. 20s! and B. 1.56

came within the first seven at five stations.

The mean results obtained over the past seven years in

these plant cane experiments are alsri tabulated, and on the

basis of these returns it is seen that eight seedlings have
•done better than the White Transparent. Chief among
these are : B. 208 (average yield 7,560 tt. of sucrose).
B. 156 (7,360 »).), Sealy Seedling (7.350 lb.), B. 306

(6,950 tt>.),
and B. 109 (6,680 Itj.). White Transparent yielded

6,090 H). of sucrose per acre.

Judging from their merits as plant canes, the following-

seedlings are recommended for planting at Antigua : Sealy

Seedling, B. 208, B. 156, B. 306, and pos.sibly P.. 376 and
B. 109. The good results given by I). 625 in 1906-7 have
not been maintained in 1907-8, and therefore the planting of

this seedling on any considerable .scale is not recommended.
The plots from which the plant canes in the.se experi-

ments are reaped are afterwards cultivated as first ratoons,
since the vigour with which a cane ratoons is an important
factor in judging its usefulness.

'

'

Batoon experiments were carried out at seven stations at

Antigua in 1907-8. On the basis of the mean returns from
all the stations the canes which gave the best yields as

ratoons were : D. 109 (4,370 lb. of sucrose), Sealy Seedling
(4,360 lb.), B. 306 (4,210 Iti.), and B. 147 (4,140 1b.);

B. 208 gave 3,920 lb. of sucrose per acre and Wliite

Transparent 3,850 lb. The cane Sealy Seedling came within

the first seven at six stations, while B. 306, B. 109, and
T>. 109 weie within the first seven canes at five stations. It

will be noticed that several of the canes which are promising
as plant canes also po.ssess merit as ratoons, notably D. 109,

•f5caly Seedling, B. 306, and B. 376. lielatively better results

were given by B. 147 as ratoons than as plant canes.

Combining the information available with regard both
to plants and ratoon.s, the canes which appear to be best
worth planting at Antigua are : Sealy SeedUng for heavy
soils in luditterent tilth : B. 208 for the best soils in first-
class order; also B. 156, B. 306, and pos.sibly 1). 109. In
some districts, principally those with a light well-drained soil,
B. 147 finds favour with planters.

In the season under review, a number of new varieties
of seedling canes which have not yet been introduced into
the

_
general experiments were cultivated at two of the

Antigua stations. Although it is undesirable at present to
say much regarding the probable usefulness of these canes,
the collection undoubtedly contains some very promisin<^
varieties. The plots will shortly be reaped for the 1909 crop^
and planters are advised to give careful attention to the
results.

^When the experiments carried out at St Kitt's in
1907-8 are considered, it is observed that the yield given by
the [ilaiit canes was well up to the average of previous years.
This is interesting in contrast with the case at Antigua.

Taking the mean returns of 1908 alone into considera-
tion, the varieties which did be.st in the plant cane experi-
ments are : B. 254 (8,570 fix of .sucrose per acre) B 208
(8,430 ft).), 1). 109 (7,840 lb.), and D. 116 (7,240 ft.).
B. 254 has come within the first seven canes at .seven stations,
B. 2U8 at six .station.s, while B. 306, I). 109, B. 1,753 and
D. 116 were among the first .seven at five stations. It will
be seen that B. 254 has once more sjirung into remarkable
prominence among the plant canes as it did in 1905-6. In
1906-7, however, it fell back very considerably, and this
erratic behaviour should cause it to be treated with caution.
It may be mentioned that a new cane—B. 1,753 occupies
a good position (fifth) on the list, with a yield of 7,180 S).

of sucrose. The return given by White
'

Transparent was
6,360 lb. of sucrose per acre.

The mean returns obtained in these exi'eriments during
the past eight years testify to the merits of B. 208, D. 116^
D. 74, B. 306, and B. 376 as plant canes. Mont Blanc
also shows a good average (7,370 lb. of sucrose) over the
period.

The weather conditions which pre%ailed at St. Kitt's in
1907-8 did not appear to be favourable to the growth of
ratoons. Only the hardiest canes ratooned well, and promis-
ing varieties, such as B. 208 and D. 109, occupy quite a low
position on the list On the average returns for the past
seven year.s, B. 208 (5,840 lli. of sucro.se), 1). 74 (5 800 lb )

B. 306 (.5,680 lb.). D. 95 (.5,660 lb.), and I). 116 (5,560 ft.)
have proved most profitable as ratoon canes at St. Kitt's.

The pamphlet report contains an appendix which .shows,
in tabular form, the area occupied by the ditt'erent varieties of
cane at Antigua and St. Kitt's. The White Transparent is

still by far the chief cane planted at Antigua, and, for the

plantings to be reaped in 1909, occupies 7,067-| acres out of
a total of 9,o55| acres. B. 147 comes -second on the li.st

but far below -with an area of 699 acres ; then come Sealy
Seedling (575f acres), B. 208 (334iacres), D. 95 (293 acres),
Bourbon (107i acres), B. 306 (76 acres), and D. 109 (59'

acres). The areas under B. 147, Sealy Seedling, D. 109,
B. 109, and D. 625 have all been increased since last year.

At St. Kitt's the position is (juite ditt'erent, seedling (-anes

occupying nearly two-thirds of the area devoted to the sugar
crop. B. 147 is the seedling chiefly favoured, and this is

])lanted over 3,276 acres as compared with 2,708 in 1908 ;

B. 208 covers 2,074 acres, or 27 acres less than in 1 908,'
while White Tran.spareut occupies 1,577 acres, as against
2,171 in 1908. B. 109 covers 131 acres, and 123 acres-

have been planted with the seedling D. 116.
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WEST INDIAN COTTON.
Messrs'. Wulstenhulme & Holland, of Liverpool,

vrite as follows, under date of Februaiy 15, with

reference to the scales of West Indian Sea Island

cotton :
—

A moderate business has been done in AVest Indian Sea

Island cotton since our last rejiort, and prices are steady.

The sales include St. Kitt's and St. Croix at 13(7. to

irB'r?
,
Barbados at 13|y/., and St. Vincent at

1.5|<i.
We are

inclined to the opinion that the pre.-isure of American Sea

Islands is less urgent, and although, owing to spinners' large

stocks, we do not expect any active markets for .simie time

to come, we aie inclined to thiidc that prices «-ill remain

steady.

these cases the stalks of the plants are taken away to serve as

firewood, while the small branches are left .scattered aboutr

the field, and if affected with ivisect pests, serve as a ready
source of infection for the next crop.

COTTON AT ST. VINCENT.
Mr. W. N Sands, Agricultural Siiporintendent of

•St. Vincent, has recently made a tour of the island, for

the pur[)OSe of inspecting the condition of cotton and

other cultivations. The tbUowing are the cliief points

in his report :
—

It is a[iparent that the heavy rainfall ex]ierienced in

December has dune a considerable amount of damage to the

late jilanted cotton. lUtt, apart from this cause, it is evident

that the yield for this season would have been, on the whole,

a fairly low one. This is due to the facts that a gooil deal

of impoverished land has been planted, and that the labour

suii])ly was, in many ca.ses, deficient.

On one or two estates where the land had been well

worked and mamired, good returns of cotton have been

obtained. The December rains have stinuilated growth, too,

and the plants give promise of a good second picking.

(Crushed cottou-.seed was api)lied as a manure for the

crop on one estate, and has proved satisfactory. On another

jihintation tl;e beneficial eliects of an extra weeding and

cultivation after the greater part of the first crop of lint had

been gathered, was apparent.
Planters were already destroying old cotton plants on

some estates, with the object of checking the spread of insect

pests aflecting the crop. In most cases the ]jlants were being

disposed of by burning in the fields, as recommended by the

Department of Agriculture, and this is undoubtedly the most

thorough maimer of carrying out the work. In one or two

instances, however, the estate owners were using the old

<;otton stalks, etc., as a mulch for cacao plantations, being

unwilling to destroy the organic matter by burning. This is

a ])lan of very doubtful advantage if the plants are much

infested with scale insects, etc.

A method which is certainly not to be recommended has

been observed on one or two estates at St. Vincent. In

COTTON IN THE SEA ISLANDS.

KejKiits li'oni Charlesron imlicate little or no

chanpe in the juices of American Sea Islatid cotton.

For the week ended February 6 last, Me.s.srs. Henry W.
Frost & Co. report sales of 4.50 bales at Charleston a;id

(337 bales at Sayannab. The ,'<ales at Charleston

included several j^lanters' crop lots of
'

fill I \" tine' to

'extra fine' quality. The 'extra fine' cotton sold at

from 2Gc. to 30c
,
and the '

fully fine
'

at from 230. to 24c.

On February 13 Messrs. Frost reported:
—

Iteceipts for the past week have been mostly of planters'

cn)[i lots. The sales have been entirely of crop lots of 'fine
'

to 'extra fine
'

quality at 2oc. per If), and upward.s. There

has been consideralile enquiry for crop lots of all grades, but

generally at prices below the views of factors who are show-

ing firmness in holding their stock for increased prices.

SEA ISLAND AND EGYPTIAN COTTONS.
A delegation of cotton growers frmn Florida lately

waited upon the United States Government to a,sk

that an import duty shall be placed on Egyptian cotton

brought into the country, as a protection to American

growers of Sea Island cotton, since it is asserted that

the native long s'tapic cotton is in danger of being
displaced in certain kinds of manufactures by the

Egyptian variety. The question is <Jiscassed at

considerable length in the Cotton Trade Joii-nial,

which, however, does not support the proposal, as

it is unable to see any evidence that there is any

competition between the two kinds of cotton, for which

it claims there are separate .and distinct uses.

In the United Kingdom at any rate, where both

cottons have tree entry, each supplies a want which ciin-

not be met by the other variety, and it has never been

stated that the Egyptian cottons are being utilized for

purposes of manufacture in which Sea Island cotton

was formerly alone employed. In any c^ise, it may be

pointed out, the matter would n<it ajipear to concern

growers in the West Indies, since the typo of Sea

Island cotton with which the Egyptian lint is stated

to compete is the coarser cottons of Florida and Georgia,
and not the finer, longer staples of the Sea Islands ajid

the West Indies.
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ONION CROP AT ANTIGUA.
The following details in regard to plantings of

onions that have been made at Antigua in the present
season have been received from Mr. Thomas Jackson,
Curator of the Botanic Station in that island :

—
The area of the present season'.s (1908-9) onion crop in

Antigua is about 50 acres
;

this area, is slightly less than

that planted last year, when 52 acres were grown.

As already reported, onions are grown in this island

mostly as a catch crop previous to planting sugar-cane.

The seed is sown in nursery beds, the soil of which is

well pulverized, and raised from S to 12 inches, the seed

being sown in drills which are fnun 4 to 8 inches apart.
From the.se beds the seedlings are transplanted into their

permanent position, which, in most case.s, is a cane field in

good tilth.

During the year under review, this crop has suffered very

little from insect attacks. When the seeds were first planted,
some loss was caused by the deiiredations of ants. It was

found, however, that if a little kero.-ene oil was, on the first

two or three occasions, added to the water to be applied tr>

the plants
— a wineglass full of kerosene being put to each

gallon of water and thoroughly stirred— these insects kept

away from the seed bed.

As in previous years, the greater part of the seed for

this crop was imported from Teneriffe, through the Imperial

Department of Agriculture. The germination of the seed

was good.

PEN MANURE.
The continuous provision of a suitable supply of

humns is one of the chief problems of tropical agri-

culture, since in consequence of the rapidity with
which nitrification proceeds under the prevailing
climatic conditions, the quantity ])resent in the soil at

any given time tends quickly to disappear. The capacity
of a soil to retain moisture depends largely upon the

proportion of humus contained; decaying vegetable
matter, too, lighters heavy soils and imparts cohesion

to sandy soils. Its presence also is a condition without
which bacterial life will not flourish. On most estates

in the West Indies, the supply of pen manure seldom
reaches the quantity which could be utilized with

advantage, and consequenily it is a matter of the
utmost importance that the amount available should
be managed in such a way that the most is made out
of it. The fermentation of pen manure and the losses

of fertilizing constituents that frequently occur from

mismanagement were discussed in a recent number of

this journal (Agricidfaral iW/r.v, February 6 last,

p. 47). The following notes, which are taken from
an article on pen manure latel} published in the Fortn
Rico Hovticulturai Npwi< are given here, as supple-
menting the information contained in the previous
article :

—
The term ' farm manure '

includes dung from domestic
animals as well as waste materials from the farm. As the

average plantation keeps but few animals, the manure from
this source is of no great importance. But considering that

most soils in the West Indies are greatly benefited by pen
manure, it becomes an important question how to make the

most out of the small amount at hand.

Dung is undigested forx:], and its content depends largely
on the kind of food consumed by the animal. The manure
from [lasture-fed cows is of little more value, as far as the

plant foods, potash, phosphoric acid and nitrogen are concerned,
than the guinea grass in the pasture. If cows or horses are

stall-fed, the dung will be more valuable because of the more
concentrated feed. The average composition of such dung in

the West Indies will probably be about 10 ft), nitrogen, 5 ft,

potash, and 5 lb. of phosphoric acid per ton, which compared
with the market price of plant foods in commercial fertilizers

would be worth $.3 to $5. This, however, is not a fair

estimate, because such manure is worth much more than the

actual plant food it contains when applied on the average
soil in the West Indies.

Stable manure is valuable for the humus it contains as

well as for the bacteria it supplie.s.
• The cultivated .soils lose

humus rapidly in this climate, and with the humus the

bacterial life disappears, which renders the soil inert and

unprofitable for cultivation.

It seems to be well established that there is less los.s

when the manure is gathered up every morning, spread over

the land immediately and covered up, than if kept for

some length of time. This, however, is not practical when
there is but a small amount, and it is usually best to keep it

tinder conditions where it is least exposed to deterioration.

The chief sources of loss are : fermentation, draining,
and leaching. Drainage can best be overcome by using
sufficient bedding in the stalls or the yard to absorb all the

liipiids. This beilding may be any absorbent material that

can be obtained cheaply, such as dry grass or leaves.

Leaching cannot well be avoided except the yard is

covered. This it .seldom is in the West Indies, but considering
the value of manure and the comfort that it would aftbrd the

animals, it would undoubtedly jiay to cover the barn yard.
( )n large sugar states in some of the West Indian islands

where hundreds of work-oxen are kept, and often fed for

long periods with cane tops and molasses, the manure is

usually left exposed to the sun and rain until it is of very
little value. In a covered yard where plenty of bedding is

used, the manure should he gathered up every twenty-four
hf)urs and added to the manure heap, which may conveniently
be placed at one end of the yard under cover.

This method eliminates the two sources of loss, but the

third one, fermentation, is still to be guarded against. If

manure contains enough bedding to absorb all the liquids it

will be too dry in the pile, and dry fermentation will take

place. This can be avoided by frequently moistening the

heap with water and packing it down as firm as possible. If

the heap is large enough, it is well to let a few animals in to

tramp it down. In moistening the heap it is almost impossible
to avoid leaching, and it is well to have a tank in the ground
to catch the liquids running otf and leaching through the heap,
which can again be returned at the next watering.

Lime should never be used in the manure heap as it

hastens decomposition and liberates nitrogen too fast. Sulphate
of lime or gypsum is very good because it absorbs ammonia.

Superphosphate is also good, and kainit is an exceptionally

good absorbent. It is therefore a good plan to add about
75 ft. of kainit and superphosphate to each ton of manure
in the heap, which not alouf helps to [ireserve the nitrogen,
but also increases the value 'if the manure to the extent of

the potash and phosphoric acid content in the ingredients

aflded, thereby making a mixture much more suited to the

recpiirements of the average crop.
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WEST INDIAN FRUIT.

BUDDING .THE MANGO.
Seedling mangos, as is well known, can seldom be

relied upon for the production of fniit, as the produce
is almost sure to be of inferior quality. Even if the

parent tree be of a superior variety, seedliug.s are likely
to revert to the original species. Ri-sort. must tht-re-

fore be had to propagation Ijy \egetHl.i\'e means if the
best mangos are to be perpetn.iitd.

In the West Indifc.s the method known a.s
'

grafting by
approach

'

i.s practically the only method that has so far been

adopted for multiplying supei'ior kinds of the fruit. This

method, however, is not so satisfactory as it might be, movo

especially when a large number of young ti-e«is are required,
.since it is slow and elaborate, and involves the erection of an

unsightly structure, laden with i>ots, around the tree from
Avhich the graftings are to be made.

In Queensland and also in the United States,

'budding' or 'bud-grafting' has of late years been

iidopted with great success in the pro[)agation of the

mango. This system is much more rapid than that of

grafting by approach. It has already been described in

an early number of the Af/rifuUurcd i\^r!?('.s (Vol. Ill,
No. ()2), but in view of recent encpiiries, and of the
fact that the number in cpiestion is out of print, it has
been thought desirable to again refer to the subject.
The method is described in Bidlctin A'o. 40 of the
Bureau of Plant Industry, U.S. Department of Agri-
culture, from which the following details have been
abstracted :

—
Seedlings of two or three years old, and which have stems

at least an inch in thicknes.s, may most suitably be used as

.stocks on wliich to bud the mango In young trees at this

•stage of growth, both wood and bark are thoroughly ripe,
and union of the scion with the stock will easily be accom-

plished if insertion of the buds is performed carefully.
A method of budding which has proved most .satisfactory is

shown in Fig. 'J
;

tliis consists in removing a rectangular
piece of bark from the stock, and inserting another piece

—
taken from a branch of a desirable variety of mango. This
hitter piece of bark will be similar in shape to that removed,
but a trifle larger in size, and will have a bud in the centre,

As the results of experiments carried out in the United

States, it lias been found that branches of very young growth
(less than a year old) are unsatisfactory for iiroviding bud-
wood. This should be selected from wood old enough to

liave lost its foliage, which means that bud-wood will

frequently be over two years old. The use of bark of this

age, and even older, ensures success in budding the mango,
as it unites rapidly with liark of a similar age on seedling
.stocks or on branches of trees. Precision in removing the
section of bark from the stock, and also from the variety to

be pro]iagated, are factors upon which success depends to
a certain extent.

W hen the section ot liiiik from the Imdwood has been

Flo. 9. l;i:cTAN(:UL.\R FaTiII MiIIIo I'.l hOI.N'O TtlE

MaNOO.

pi-opcrly fitted in place, a small ipiantity of grafting wax
should be smeared over the edges of contact, and the bark

then tied iirndy with thick strands of bast as .shown at

C. (Fig. 9). After this, the cut surface.s, and all but the laid,

should be covered with strips of cloth dipped in melted

paraffin, as a further preventive agiiinst the admission of air

and moisture between the cut suif.ices of stock ami scion.

If there is undue exposure to the sun, sh-ide should be

provided liy means of striiis of [iiipcr tied ovcv the bud, and

extending down over it.

At the end of a fortnight fi'om Iradding, the stock may
bo examined to ascertain the [a-ogicss that has been made.

Tiic cloth wrappings may lie removed, ami the raffia loosened

if there is danger of its cutting into the liark. When a suffi-

cient time has elapsed to make certain that union has taken

place, part of the top of the stock slmnld l)C removetl, in

order to encourage the bud to start. This it will do with

very little coaxing.

fiudding may be jjerformed at any time during the

growing season, but with ever)- plant there are certain periods

when the operation will be more successful than at others.
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These pei-iod.s are indicated by the gi'owtlis or ' tlushes
'

being
about half developed. At these times the bark peels from

the wood more readily than when the growths are of firmer

texture.

Another method of attaching the bud, known as ' shield

budding,' and which varies slightly in the details from the

Fici. 10. Methoi lUniuM

Florida.

TIIK ilANCO USED IN

process described above, has been practised for some years in

Florida with encouraging success. This method is shown in

Fig. 10. The bud section differs from ihe rectangular-shaped

piece of bark in that one end of it is pointed instead of being
cut straight across, which makes it possiljle to push the bark

of the scion down tight against the liark of the stock ; the

top part is then cut off' square with the transverse cut in

the bark of the stock, and is pressed firnil}- into position,

previous to tying and waxing in the usual way.

It is desirable that ihese methods should be

experimented with freely in the West Indies in order

to ascertain what conditions determine success. It

will be remembered that the budiling of oranges, now
a routine operation at many Botanic Stations in the

West Indies, was thought at one time to be an opera-
tion of extraordinary diffieidty in these parts, and one

of doubtful utility.

INFLUENCE OF LIME ON PLANT FOOD
IN THE SOIL.

Attempts to investigate the effect of applications
of lime upon the availability of plant food constituents

in the soil have lately been made both in New South
Wales and in the Hawaiian Islands. The results of

the e.xperiments are summarized in the Experiment
Station Record for October last.

Trials were carried out in triplicate
—on light sandy soil,

on garden loam, and on very stiff clay respectively. The

amounts of phosphoric acid and potash in these soils which

were soluble in water, and ako the amoinits soluble in 1-per

cent, citric acid were first determined. The nitrates and

nitrites present were also estimated. The soils were then

treated with moderate applications of freshly slaked lime,

and one month later, the determinations of available phos-

phoric acid and potash were again made in the same way.
As a result, it was seen that the water-soluble phosphoric

acid decreased during the experiment in all three soils, and
on the clay soil the amount of potash present also showed
a decline after liming. The total amount of water-soluble plant

food, however, was larger in the limed than in the unlinied

soils, but only in sandy soil did liming increase the propor-
tion of water-soluble phosphoric acid and potash over that

originally present in the soil. There was little change in

the amounts of phosphoric acid and potash soluble in 1-per
cent, citric acid one month after liming as compared with

the quantities soluble before lime was applied.
The examination of the soils after a period of eight

months with reference to the changes in the nitrogen content

showed a large increase in the proportion of nitrites in the

soil that had been limed. The total nitrogen
—as nitrite and

nitrate—increased in all cases, although the nitrate nitrogen
remained almost stationary except in the clay soil. The fact

that there was no loss of the very soluble nitrates and nitrites

is taken to indicate that the decrease of water-soluble potash
anil phosjihoric acid, after the application of lime, was not

due to percolation through the walls of the pots in which the

experiments were carried out, sm much as to conversion into

less soluble forms.

CACAO CULTIVATION IN CUBA.
A statement on the subject of cacao cultivation in

Cuba was published in the West India Committee
Cirridar of January 5 last, this having been prepared
by His Majesty's Minister in the island (Mr. A. C.
Grant Duff) at the request of the Grenada Agricultural
and Commercial Society, through the Foreign Office.

It ajipears that cacao cultivation increased considerabl}"
in Cuba during 1907-8. In this latter year there were 1,137
cacao plantations with 1,960,l'46 trees, as compared with

74.5 plantations with 1,860,306 trees in 1 906-7. Owing to

drought, however, the output diminished from 9,380,900 lb.

of cacao in 1900-7 to 6,02:<,700 lb. in 1907-8.

Cacao is cultivated in the provinces of Santa Clara,

Camaguey, and Oriente. Out of the total of 71-5 plantations

existing in 1906-7, no less than 714 were established in

( )riente province, these containing 1,S29,300 trees out of the

above-mentioned total.

During the last six months of 1 907, cacao was exported
from Cul.a'to the extent of 3,286,730 It), worth £95,-520.
Over half of this (piantity went to the I'nited States

;
France

took 983,759 ft., Spain 277,:U6 ft., and Germany 241,206 ft.

None appears to have been shipped to Great Britain.

The exports of cacao to the Ignited Kingdom from Cuba have

ill fact steadily diminished, the amount having been 269,808 ft.

in 1903, 207,427 ft. in 1904, 119,735 ft. in 1905, and

SI,097 ft. in 1906.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture returned

to Barbados from Grenad.i, by the R.M.S. 'Esk'on

Februaiy 2'3 last.

Mr. R. D. Anstead, B.A., who has held the post of

Superintendent of Agriculture at Grenada since

May 1905, proceeded to England by the R.MS. ' Nile
"

on February 23 last, preparatory to taking up the duties

ot his new appointment in the Indian Agricultural
Service.
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EDITORIAL NOTICES.

Letters and matter for publication, as well as all

specimens for naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,
Barbados.

Ail applications for Copies of the
'

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

the Department.

Local Agents: Messrs. Bo%\en & Sons, Bridge-

town, Barbados. London Agents: Jlessrs. Dulau &
Co., 37, Soho Square, \V., and The West India Com-

mittee, 15, Seething Line, E.C. A complete list of

Agents will be found on ])age 3 of the cover.

The Agricultural News: Price Id per number,

post free 2d. Annual subscription payable to Agents,
2s. 2d. Post free, 4.s. id.
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NOTES AND COMMENTS.

Contents of Present Issue.

The functions of Departments of Agriculture are

discu.ssed in the editorial.

A summary of the results of experiments with

seedling and other varieties of sugar-cane carried out at

Antigua and St. Kitt's during 1907-8 will be found on

page 67.

Speaking generally, the cotton yield of St. Vincent

for this season is expected to be somewhat low (page

68). Useful notes on the value and management of

pen-manure appear on page 69.

The method of
'

bud-grafting
'

is now recognized
as the most up-to-date and rapid means of propagating
the mango. This method is described, with illustra-

tions, on page 70.

Machines for drying cacao l)y artificial means

appear to be growing in {)opularity in the West Indies

<page 73).

Attention is drawn to the interesting report
'Some Parasites of the Cotton Worui

'

which appears
on pages 74-.5.

Agricultural exports from Tobago reached a record

figure in 1!)()7-S (page 77 ) A successful Agricultural
Show was latfly held at Nevis (page 78).

The Talipot Palm : A Correction.

An illustration showing two specimens of the

interesting Talipot palm at Dominica was given in the

Agrlcultaral Newii of February 6 last, and, through an

error, it was slated that the trees in question were to

be seen at the Botanic Station of the island. It is

desired to p.iint out, however, that the palms shown in

the picture are growing at the St. Aroment estate of

Dr. H. A. Alford XichoUs, .and it may be added that

the photograph from which the block was prepared
was taken by Mr. Sfeinner, Head-master of the Dominica
Grammar School.

Several fine specimens of the Talipot palm exist

at the Doiiiiiiica Botanic Station, but none have yet
flowered, and are not expected to do so for several

years. ^ I

Velvet Bean Crop.

Very favourable reports on the results of cultivating
the velvet bean {Muvuna ai'ilit) for green dressing

purposes, and as a forage crop for cattle, corae from

South Africa, more particularly from llhudesia. In the

South African colonies the crop is stated lo have been

grown with great succc>s loi- some years p.i.'^t,
: it has

gi\engo(]d lesuliseveri "ii dr\' lantU, and does nut

appear to suffer iioich tioiu diougliD. A light sandy
soil is best suited to the velvet beau, and on this it

grows so thickly, and forms such a large mass of vegeta-

tion, that all weeds are choked out. Being a leguminous

crop, this plant is naturally of high value for improv-
ing the soil. In experiments carried out at Barbados

in 1900, the velvet bean came second out of thirty
varieties of leguminous plants tested for the weight of

produce yielderl. In from two to three months a crop
of vines was produced, the weight of which amounted
to 12,343 lb. per acre. The velvet bean is largely

grown as a cover crop in orange orchards in Florida.

—^^^^»--^
Reafforestation.

Although the increasing shortage of timber has

been apparent in the United Kingdom, as in other

countries, for many years past, the matter has attracted

but little attention. A noteworthy report on the subject

however, has just been issued by the late Royal Com-
mission on Coast Erosion an<l Afforestation. The
Commissioners point out that in the United Kingdom
there are about 9,000,000 acres suitable for afforesta-

tion, and they suggest that about, 1.50,000 acres should

be planted uj) annually. The leiuru obtained in course

of time Would be sufficient !• repay both capital and
accumulated interest.

The H'r-'^ Iiiilia Committee Circular expresses
a hope that the above report may lead to consideration

of the subject of forestry in the West, Indies, and that

the planting of hardwood timbers on an increased scale

niav result. In common with many other countries,

the forest resources, of these islauijs have been exploited
too recklessly in the past, but tnis is additional reason

why continuous effort should be made to repair the

damage and prevent further destruction. The several

colonies would bi'uefit not only from a pecuniary, bub

also from a climatic point of view.
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Starch Manufacture from Sweet Potatos.

The South Carolina Experiment Station has

issued a pamphlet (Biillftln l-lll) describing investiga-
i,ions undertaken to determine how much starch could

be recovered commercially from sweet potatos, and to

test the quality of the product for the different uses to

which starch is put. The discussion includes an

-account of the method of culture, analysis of sweet

putat.os, and the system of manufacturing starch from

the tuber.s, together with other data. Investigations
that have been in progress during the past two years
in manufacturing starch from sweet potatos are des-

"Cribed, and also the tests that have been made to

-determine the suitability of the starch for utilization

on a commercial scale in laundry work and the cotton

-textile industries. These appear to be very satisfactory
-and the starch proJucjd is undoubtedly of a high grade.

Rice Cultivation in Trinidad.

Rice growing appears to he on the increase in

Trinidad, and it may possibly happen in the future that

the h'inie ))ioducti(jn will suffice for the needs of the

•colony. The chief Ward Unions in which the cultivation

is carried on are llio.se of Napaiima, and of Tacarigua
and Blanchisseuse. Rice production in Napaiima has

rshown large incI•ea^e in the past three years: 5,400

barrels (each of 160 tb.) were produced in 1905-6, 9,120
barrels in 1006 7, and in the year 1907-8 an area of

:2,600 acres was planted with the eiop, which yielded

13,000 barrels, of an estimated value of £<S,666.

In the Tacaiigua and Blanchisseuse Ward Union,
it is estimated by the Warden that the quantity of rice

grown m.\v be placed at 1,235,400 lb., of the value of

£7.721 5.S'., and there is every probability of a consider-

able extension of the area under cultivation.

Rice is also grown in smaller quantities in nearly
all pai ts of the island.

Truit Drying.

Increasing attention is being devoted in South
Australia to fruit production, and to the best methods
of placing the products on the market both in a fresh

and in a dried state. The Journal of Agrleidtare

published in the colony recently contained an article in

which the .system of fruit drying practised in California,

where this practice has developed to a high degree of

perfection, was described at some length. The fresh

fruit is first fumigated by means of sulphur, then

spread on trays and exposed to the sun till dry. As
the weather conditions may become unfavourable,

however, the larger drying grounds are also provided
with elaborate drying pl.ant, so arranged that the fruit

shall be exposed to a gradually increasing temperature.
The tray of fruit is placed in a gently sloping tunnel,

upon which a stream of hot air from a furnace passes,
<ind is gradually pushed downwards nearer the source

of heat, as fresh trays are being put on behind. This

slow drying is found to give much better results, and
to yield a finer product than more rapid drying would do.

Destruction of Old Cotton at Montserrat.

In the course of the discussion that has lately
taken place at St. Croix .is to the proposed establish-

ment of a '

closed
'

season for cotton, when no plants
either old or young would be found in the island,

the step that has been taken at Montserrat was
instanced and referred to on more than one occasion.

No legislation has been passed in the latter island for

the purpose of compelling planters to destroy their old

cotton by a certain date, although in view of the damage
caused bj' the leaf-blister mite and the cotton worm,
a large and representative meeting of cotton growers

passed a strong resolution about the time of the

planting season in 1907, urging the Government
to adopt such a measure, and suggesting that the

date of destruction should be fixed at a meeting of

cotton growers held in March of each year.
No definite official action resulted, however,

and growers realizing the importance of the question,
and working together with the officers of the Depart-
ment of Agriculture, arranged -matters for themselves.

At the conclusion of the second picking, both estate

owners and peasant holders destro}', by burning, all

the cotton plants on their land. As a result of

this system of working, the highest average return of

cotton yielded in any portion of the West Indies

during the 1907-8 season was obtained at Montserrat.

Artificial Drying of Cacao.

Cacao drying by artificial means, in preference to

exposing it to the sun, is being gradually adopted in

parts of the West Indies, notably in Trinidad and
Grenada. Gordon drying machines are reported to

have become very popular at Grenada
;
there are now

eight in the island, and the Agricultural Superin-
tendent mentions that five more are on order.

The Gordon machine consists primaril}- of a large

cylinder, arranged to revolve, and divided by plates

extending the whole length of the cylinder, parallel to

the axis, and at right angles to each other, into four

sectional compartments. Each compartment has a sepa-
rate door for filling and emptying. By means of

a fan and a heating apparatus, a current of hot air is

driven through the cylinder, which contains pipes

perforated with holes, by means of which hot air is led

through the cacao as the machine revolves. The air,

laden with moisture, escapes through perforations in

the casing of the cylinder.
These machines are made in six sizes, and take

charges of from 500 lb. to 10,000 lb. of moist cacao.

A fourth part of the cacao to be dried is placed in each

compartment of the cylinder. The smallest machine

(capacity 500 ft.) is suitable for small estates, and can
be worked by hand, while the larger sizes must be

operated by animal or steam power. When steam

power is used, the exhaust steam can be utilized for

heating purposes.
It will be seen that the great advantage of these

machines is that by their use planters are rendered

independent of weather conditions in the cacao-drying
season.
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INSECT NOTES.

in length tlie insect varies from 3 to G nun. (| to |-incli). Its

chief character, however, is founil in tlie hind femora which

are enormously swollen. The femora are tipped with yellow^
the tibiae are yellow at each end, and the tegulae

—two small

cup-like scales at the base of front wings— are also j'ellow.

The.se insects were keiit in a breeding cage with larvae

and pupae of the cotton worm, and they were .soon to be seen,

crawling about the cotton leaves, seeking for the host ia

Fertilizers as Insecticides.

In the In.secb Note.s in the last number of the

Agricultural N'eirs (Vol. VIII, No. 178), mention was
made of the experiments started at Antigua by the

Entomologist on the staff ot the Imperial Department
of Agriculture to devise means of control for the

flower-bud maggot of cotton.

These experiments include the use of connnercial manures,
and it is stated that '

in combating insects closely related

to the flower-bud maggot it has been found that applications
t)f mineral fertilizers have had a decidedly beneficial effect,

not only from their usefulness as manures, but from the effect

of the mineral salts in solution in the soil.'

It will, perhaps, be remembered I>y readers of the

Agrindtural News that this liower-bud maggot of cotton

leaves the flower buds, either before they fall or immediately

after, and enters the soil, where the period of [mpation is

passed. This is the only time in the whole life cycle of this

insect when it e.Kposes itself to remedial measures.

The adult insect cannot be dealt with
;
the egg and

the larval stages are passed inside the plant tissue, and so

the pupal period of ten to fourteen days offers the only

opportunity for reaching the insect with insecticides.

Vaporite is employed in the hope that the fumes or gases

given off in the soil may lie sufficient to cause the death
of the insect while in the condition of a pupa. In like

manner connnercial manures such as nitrate of soda, suljjhate
of ammonia, .sulphate of potash, superpliii.-.phate, A'i-iihosphate,
and salt are used in the hope that the .solution (.f these

various substances may kill by contact the pupating insect.

Some Parasites of the Cotton Worm.
Mr. Thornton, A.R.C.S., of Old (Ir.-mge, Tobago,

who wa.s lately connected with the Imperial Depart-
ment of Agriculture for the West Itulies, recently sent to

the Head Office of the Department two bo.xes contain-

ing insects which he had noticed to be parasitic on the
cotton worm. These insects were studied and reported
upon by ^Ir. Jemmett, and the following account is

based on his report.

The boxes, on being opened, were found to (ontain,
besides the l.irvae and pujuie of the cotton worm, a number
of flies belonging to the S.ircophagidae (flesh (lies), and two

species of Hymenopteia, <'f which one was identified as

Ghaldx orctta, Say, and the either as a species of the genus
i<2>iriirlialcis. Most of the unhatclied cotlim worm pupae had

8arcophagid cocoons lying against them. These cocoons are

quite conspicuou.s, being small, brown, barrel-shaped objects.
The Hymenopterous parasites had pupated inside the cotton

worm and of course could not be ob.'<erved. Chn/cis orntu

has long lieen known to be a parasite of the cott.m worm.
It is a small, lilack insect, marked with yellow. It has four

vings, with one coi;spicuons vein in each of the front wings ;

Fio. 11. Clutlrit: nraf.i (greatly enlarged). From Circvlar

iVu. .''." ; Bure.iu df Entomology, I'.S. Dept. of Agriculture.

which to lay their eggs. They were never observed to attack

larvae, but could be seen attacking some of the pupae, crawling
on them, and sharply inserting their ovipositors into the vic-

tims, in sfiite of the struggles of the latter. All the cotton,

worm pujiae which were [lut into the cage emerged in a few-

days as moths. The younger pupae, i.e., those formed

by the larvae which had pupated in the cage, were all para-

sitized, and from these, twelve da3's later, emerged, not moths,
but the C'halcidae. From this it appears that it is only the

young pupae which are attacked by the parasite.

This insect has been observed in cotton fields at IJnrba-

dos ; most likel)-, it is present in all the cotton-growing West

Indian islands, and probably exerts a considerable intlui-nci-

in lessening the numbers of this pest.

Xo record could be found of the other Hymenopterou.s
insect which is referred to in these notes as a Spinjchiilcis.

This in.sect is of slighter build than the last mentioned one
;.

it is yellow in colour, and has a shining or polished appear-
ance. The abdomen,, which is small and pointed, is attached

to the thorax by a distinct stalk. The hind femora are

swollen, as is the case with Chalcis ovnta, and the wings and

venation are also similar.

The.se in.sects were placed in a cage with cotton worm
larvae and pupae, but they took no notice of the.se latter,,

remaining cm the sides of the cage. A few days later, how-

ever, one wasob.servcd emerging from one of the Sarcophagid
cocoons previously mentioned, and later .several more of these

cocoons were fouml to have Siiirwltulria insiilc them. This

insect then is shown to be a jjarasite on the Sarcophagid
flies; that is to say, it is an example of the secondary parasites'^

which were discussed in the Aiirii-iiliurnl Xeim, Vol. VIII,

Xo. 177, under the heading 'Some Beneticial Insects.' The

Sarcophagidae arc generally recognized as being parasitic in

habit, though it is still not ipiitc settled as to whether they
will attack healthy pupae, or oidy those which have already
been damaged in .-ome way. In order to find out the habit of

these in.sect.s, some Sarcophagid flies were put into a third
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.cage with some healtliy cotton worm larvae and pupae, and

into the same cage were put s|)ecimens of Sjnroc/i'i/ns, with

the idea that if the Sarcophagidae attacked the cotton worm

pupae, the Spivochak-ia would, in turn, attack the Sarcopha-

gid cocoons. As the Sarcophagid Hies did not attack the

cotton worms, there were no positive results from the experi-

ments. This trial, however, aeems to .strengthen the belief

that the Sarcophagid flies only attack pupae which are

already damaged. On the other hand, it is difficult to under-

stand how it happens that so many pupae get damaged, as to

account for the large number of Sarcophagid cocoons which

.are found on them.

Experiments with a Sarcophagid fly (Sarcoj//ti(i/a trudt-

tata) were made at the laboratory of the Imperial

Department of Agriculture some time ago, as follows :

Tupae of the cotton worm v,-ere collected in the field and put

Fk;. 12. A Sarcoi'iiagiu Fly.

(Sdicdjjliaga sarureiiia. )

Actual length indicated by hair line. Redrawn, after Wash-

bum, from Willi.ston's Manual nf N. A. Diptera, p. 348.

into a box covered with muslin. Four days later there were

136 moths in the box. These were put into a large glass jar,

which was also covered with muslin. Thirteen days after the

moths were put into the jar, five flies {Sarrop/iai/d trioittata)

also apijeared in the jar. The eggs from which these flies

developed must have been deposited on or in the larvae or

pupae of the cotton worm in the field, and these latter wexe

not sufticiently injured to prevent their completing their life

cycle and emerging as moths. It seems more likely that, in

this case, the parent flies attacked the healthy cotton worm
larvae or pupae, and that in .spite of the effect of this attack,

the latter were able to complete their development.

Further information in regard to the parasites of

the cotton worm and other pests attacking agricultttral

crops is most desirable. Readers of the Agrlcaltaral
Ne^t's are asked to be on the look out for parasitic and

predaceoiis insects of all kind.s. The Imperial Depart-
ment of Agriculture will always be glad to have

observations and specimens Irum an3'one who will send

them in. Directions for collecting and forwarding

specimens of this sort will appear in the Aijricnltii ral

Jietus in the near future.

RECIPE FOR WHITEWASH.
The Journdl of .the .Jamaica Agricultural Society

gives the following recipi' for preparing a whitewash,
which it describes as 'one that will not rub off':—

A first-class wOiitewa.^h is made by dissolving 2 lb. of

ordinary glue in 7 pints of water and when all is dissolved,

adding 6 oz. of bichruniate of potassium, dissolved in

a pint of hot water. Stir the mixture up well, and then add

sufficient whiting to make it up to the usual consistency, and

apply with a brush in the ordinary manner as quickly as

possible. This dries in a very short time, and by the action

of light becomes converted into a perfectly insoluble water-

proof sulistance which does not wash off' even with hot water,
and at the .same time does not give ri.se to mould growth, as

whitewash made uj) with size often does. It may lie coloured

to any desirable shade liy the u.se of a tr-ice of any aniline

dye or ]iovvdered colouring, while by the addition of a small

proportion of calcium sulphite, its anti.septic power is much
increa.sed.

SOME NOTES ON CALCIUM CYANAMIDE.
The method of manufacturing calcium cyanainide,

a new nitrogenous inmure, the nitrogen of which
is derived directly frorn the air, was described in the

Agrirnlturiil iVcuw of December 12 last (page 398).

In this connexion it is interesting to note some experi-
mental work lately carried out by two French investi-

gators with this manure, and reported on in the

Airiuiles <Je Vliisiitut Nationale Agronomiqae.
Before calcium cyanamide can be utilized by plants, it

is first transformed into ammonia, and then into nitrate of

soda. These changes, uuiler favourable circumstances, are

fairly rapidly efl\;cted by means of soil bacteria. Nitrifica-

tion is especially rapid when the manure is applied only in

small quantities at once. Very large quantities of the

cyanamide applied at one time, appear to paralyse the activi-

ties of the nitrifying bacteria, with the result that trans-

formation into nitrate of soda is considerably delayed.

Experiments carried out by the French investigators men-

tioned, .showed that the retarding action was due to the influ-

ence of the cyanamide itself rather than to the caustic lime

which accompanies it, and further, that although the manure
should always be used witli prudence, yet soils rich in organic
matter can advantageously take up more of the manure than

soils deficient in this constituent. The toxic effect which the

manure undoubtedly exercises on the living organisms of the

soil when used in large amount is reduced to a negligible

quantity when employed in moderate doses.

Nitrogen does not appear to be readily lost from

cyanamide on storage. When kept in sacks, and stored in

a dry place, there was scarcely any loss. When the cyana-
mide was mixed with kainit, there was no loss even after

forty-two days. With superphosphate it was otherwise, and

a loss of 5 per cent, was discovered. It would therefore seem

neces.sary to avoid making a mixture with this manure.

The paper in ipiestion contains details of a large number
of manurial experiments nu-ried out with various croj)s, such

as wheat, oats, maize, jiasture grass, vines, etc. From the

results of these trials, the conclusion is drawn that calcium

cyanamide is similar in effect to an equivalent amount of

sulphate of ammonia. A normal quantity of the manure to

apply per acre would be about 200 Bi. This may be given
either before, or at the time of sowing.
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A great decrease in the number of sugar factories in-

France has been noticeable for man}- years past. Tliirty

years ago there were .535 factories in working : these have

successively declined to 37-5 in 1888, 292 in 1906, and 2.5.5

in 1907, the lowest total for fifty years. The decrease is-

attributable in a great measure to the transformation of

refineries into distillerie,s, the production of alcohol being
more remunerative than that of sugar. {Lomirin Standard.)-

GLEANINGS.

It should be mentioned that the samples of Dominica

lime juice, of which a report on the quality and value was

summarized in the A(/ricii/fura/ J\'eic>! of February 6 last

(p. 41), were forwarded to England from St. Aroment

estate, the property of Dr. H. A. Alford Xicholls.

The Canadian Trade and Commerce returns show that

the imports made from Harbados by the Dominion increased

in value from $980,190 in 1904 "to $1,5.52,428 in 1907.

During the same period the value of the expoits from Canada

to l'.ar"bados increased from $335,313 to $496,122.

The Board of Agriculture and the Agricultural Society

of Jamaica, acting in accordance with suggestions from

the Government, have appointed a committee to consider the

question as to what steps (if any) should be taken to

encourage cotton growing in the island, more especially

among small settlers.

With the object of improving the efficiency of the

agricultural teaching given to boys' classes at Trinidad, it

has been arranged that ^Ir. H. A. Nur.se, one of the Agri-

cultural In.structors, shall in future be solely engaged in

giving agricultural instruction in the various .schools of the

colony.

Cane reaping operations were commenced in the Carib

Country of .St. Vincent during the last week in January.
The land in question, which includes many fertile estates,

Las been practically abandoned since the volcanic eruptions
of 1902, and this is the first sugar crop that has been

obtained for seven years past. (St. Vim-ent Timt-s.)

A note in the A(/n'cii/turid Jiidlethi of the Federated

Malay States suggests that a profitable use may possibly be

found for cocoa-nut .shells by e.\|)urting them to Europe for

button manufacture. It is nientioneil that natives in the

Malay States make buttons from the shells, and llicse

command a good .sale locally.

Lately i.ssued statistics j)lace the total production of

sulphate of ammonia for the whole world in 1907 at 845,000
metric tons [1

metric ton = 2,200 lb.],
valued at $50,700,000.

Of this, England produced 361,000 tons, and the Ignited

States 36,000 tons. The production in Germany has

increased from 55,000 tons iu. 1896, to 287,000 tons in 1907.

In the latest report f>f the Woburn Experimental Fruit

Farm, England, it is stated that arsenate of lead has proved
a very .satisfactory insecticide on fruit trees, though scorching
of the leaves occurred in some ca.ses unless great care was

exercised in spraying. Calcium arsenate was also tried, and

gave results almost as good as those efiectcd by the lead .salt,

and at smaller expen.se.

An entomologist (Mr. Muir), sent to the Malay .States-

by the Hawaiian .Agricultural Experiment .Station has-

discovered predaceous beetles feeding on sugar-cane borers in.

those States. These have been successfully .shipped through^
the half-way station establislied at Hong Kong, and received

at Honolulu in good condition. Certain of the beetles have-

been liberated in districts of Hawaii where cane borers are-

abundant. (Amiiial Report, 1907-8.)

The fltictuations in the price of rubber that occurred'

during the year 1908 are described by the India Buliher

Journal as having constituted a record. In January 1908,.
the market i)rice of tine hard Para rubber was 3s. 2d. per It).,

but declined in February to is. 9d. per fi)., the lowest figure-
reached in the year. The highest price of the year

— 5.<.
-i'^d.

per ft. for fine haril Para was reached in November, and at

the close of the year the price stood at 5-s. 2d. per lb.

Probably the smallest sheep in the world are those of

a breed which is found in the Cameroon regicm of \\'est-

Africa. A specimen lately sent to the Natural History

Department of the British .Museum is described as being only
19 inches high, though an adult ram. It had stout horn.s-

about 1 i inches long, and the coat consisted of coarse hair

about 1 inch long, with no trace of wool. The general colour

of the animal was cliestnut-red.

In connexion with the note on cane farming in Trinidad^
and the price of farmers' canes that appeared in the

A;/ricu/fiiral Scics of February 6 last (page 35), it may be-

mentioned that estate owners in the south of the ishind have

agreed to pay a >i>hii,mvm price of 9.<. per ton for all farmer-

grown canes purcha.sed. This step, if adhered to, is expected
to have a stimulating ett'ect on the cane-farming industry.

{Port-of-Spain Oa-.itti-.^

The latest rejiort of the Warden, Naparima I'nion,

Trinidad, makes reference to rubber planting on Sir lidward

Tennant's estate in the Pointe-a-Pierre district. The area

jilanted with rubber contains 18,000 Castilloa trees, and

experimental plantings of Hevea and Funtumia trees are also

being made. About forty trees, of .seven years old, were

tapped in August last, and yielded 4 lb. of dried rubber, or

an average of al)OUt 1| oz. per tree, wliich is considered a fair

result.

In reference to'thc value of stirring the surface of the

soil in dry weather to proviilc a dust nudch, the American

experimenter. King, .states that he found that 6'24 tons of

water a day were evaporated from I acre of unstirred soil,

while when the surface was raked or harrowed to a depth of

0'8 inch, only 4 52 tons of water were evaporated. Again,
it was observed that a mulch of dry day loam spread on the

surface to a depth of 0'8 inch, saved nearly 4 tons of water

per day.
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STUDENTS' CORNER.

Seasonal Notes.

March.
1st Fortnight.

Students should make a study of the questions
raised in the hist issue of the Agriiultu r<d Ni'irs

(p. 57) ill regard uo mulching land with cane trash,
and its effect on soil moisture. The subject should be

carefidly considered in its various aspects, and might
with advantage be discussed with e.Kperienced planters
or in the local Agricultural Society. Observations
should also be made in the field and experiments carried

out.

Cotton picking will soon cease in most places. The
reasons for advocating a close season for cotton should
be carefully considered and discussed. It will be

interesting to search for parasites on caterpillars and

pupae, and upon the black scale before the crop is

destroyed.
Students in cacao-growing districts should make

an effort to find out the reasons for fermenting cacao:
learn also to ascertain when cacao is properly fermented.

Pruning of lime trees may still be carried on.

Dead wood, together with all suckers growing in the
middle of the trees should be removed and carefully
burned. Now is the time to thoroughly mulch the
soil with green manure, or with grass, leaves, bush, etc.

A useful purpose would be served by making a list

of the varieties of sweet potatos grown in any given
district with notes as to characters and quality.

Questions for Candidates.
I'KEI.IMIXAKY i^llKsTKlNK.

(1) What advantage.s are to be gained by mulching,
and what kind of uuilches can be used l

(2) Write a short story of the manner in which
a plant obtains its nitrogen. What changes do the nitro-

genous constituents of pen manure, sulphate of ammonia, and
nitrate of soda undergo before the plant can absorb them ?

(.3)
What becomes of the water which a plant absorbs

by its roots ?

INTERMEUI.VrE QUESTIONS.

(1) What is the best method of dealing with the trash
on a field of young ratoon canes I

(2) Describe the insects known as (a)
'

lady-birds
'

and
{Ij)

'

lace-wing flies.' What useful purpose do they
serve I

(3) How is the cacao bean ferniL-nted and dried '. What
is the object of the various operatifms ?

(N.B. In No 2 of the '

lutermediiite Que.stions
'

cif last

issue for
' cacao pod stems

'

read ' cacao jjod sliulls. ')

The ."chcnie of reading coursi's and e.Yanunatinus in

agriculture lately established by the Imperial Department of

Agriculture has now been adopted in the Leeward and
"Windward Island.s, and at Barbados. The first Prelindnary
examination was recently held in the Leeward Islands,
but in the other colonies no examination will take place
zintil about September ne.xt.

RICE IN BRITISH GUIANA.
Messrs. Sanbach, Tarker & Co., of Georgetown,

issued the following report as to the conditions of the
rice industry in British (iuiana, during the fortnight
ended February 19 last:—

The weather during the fortnight has been too wet for

millmg, l)Ut suitable for planting and growing rice crop.
Three or four day.s of heavy rains have been experienced, and
several light showers daily. Very small quantities of cleaned
rice have been received in town, and the market is almost
bare of stock.

Prices have increased slightly, owing to the increased
demand both locally and from the West India Islands.

Several small sales have been made for export, and enquiries
continue to come in from all sides. Tinless the weather is

very mncli drier during the next few week.s higher prices are

sure to prevail, as it is im()ossible for the small millers to

clean their paddy under present weather condition.?, and only
very small quantities of rice will be received in town.

Shipments to the West Indian islands during the fort-

night amount to about 3,01)0 bag.s, the bidk ol'it going to

Trinidad.

Itiee of good export (juality may be quoted at \^s. Gd.
to 19^-. 9(7. per bag of 183 lb. gros.s, f.o.b. Demerara.

AGRICULTURE STOCK ATAND LIVE
TOBAGO.

atest A It mud Rcpoi^t of the Warden of

following particulars are given regarding

In the

Tobago, the

the condition of agriculture and live stock In the
island during the year 1907-8 :

—
The past year was luiusually dry, especially in the

southern portion of the island, the rainfall at the Botanic
Station being a trifle under 63 inches and that at the Stock
Farm 52. In the northern portion it exceeded 100 inches.

As will be seen, however, from the following return of

produce exported, it was also a record year, the value of the

exports amounting to £43,227 9s. \d., an increase of nearly
£15,000 over the previous year. A portion of this increase
^\'as no doubt due to the high price of cacao, but there was
also a marked increase in the quantity of jiroduce shipped—•

3,S57 bags of cacao against 2,642 in 1906-7
; nearly 100 tons

of copra against 25
; 12,000 gallons of cocoa-nut oil again.st

10,746 ;
210 tons of sugar again.st 170

; 1,636 lb. of rubber

against 1,180 ; 3,867 lb. tobacco against 2,714 ; and 450
tons of vegetables, including fruit, corn, and peas, against 380.

There was a slight decrease in cotton, but now that the

gin has been established, and a larger area planted under

cultivation, an equal increase in quantity may be expected.
Both the Botanic Station and the Stock Farm are doing

good work— the former in the sale and distribution of plants
and in its experiment plots, while the grounds, being in

excellent order, form a favourite jilace of resort, especially on
Sunday afternoons ; t:nd the latter in improving the breed of

stock, there being a steady increase in the number of applica-
tions for service frfim the donkey, bulls, and boar. The
stallion, which died the previous year, was replaced in August
by an imported hackney pony which ought to give a good
type of horse for the island, and there is also a fair set of

poultry. What scope there is for improving the breed of

stock is shown by the returns, for during the year there

were exported 528 cattle, 119 sheep, 2,074 pigs, 1,051

goats, 109 hor.ses, in addition to 1,426 dozen fowls, and
2,332 dozen eggs.
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AGRICULTURAL SHOW AT NEVIS.

The Agricnlt.mal Show held at. St. Kitt's on

January 28 last was a fairly siicce.«sfiil one, and although
ill Mime cl.-isses the e.xhilnts were nut so numerous as

ill previous years, the quality on all hands showed

distinct improvement. The total number of exhibits

oil bhow was 4t)8, of which no less than 182 were in

Class I (Live Stock).

After a few introductory remarks by the Hon. C. A.

fShaiiH, Chairman of the Nevi^ Agricultural and Coiniuercial

Society, the Show was opened by his Honour the Administra-

tor of St. Kitt'.s-Nevis, who gave an interesting address.

Mr. Roxburgh referred to the high quality of many of tlie

exhibits The live stock showed much improvement in

(•om|iai-i.son with past years, and there were .some really fine

animals present. His Honour also mentioned that the vege^

tables, fruit, and preserves were, in ijuite a number of

iiistance.s, remarkable for their excellence. In conclusion he

expres.sed the thanks of all to Mr. Shaud, wiio had exi>ended

•so much time and energy to make the Show a success.

The best classes at the Show were tliose for Live Stock

and for Vegetables. The foriner class included no less than

thirteen foals, the progeny of the stud liorse
'

Norman,' and

six young mules the otl-s|iiing of the .Jack donkey
* Bismarck

both the property of the Imperial I)ei>artiiieiit of Agri-

culture, and which were in th& past located at Nevis. These

animals, in all cases, were a credit to their respective sires.

The prize for the best animal at the Show was awarded to

a mare three years old, the jiroperty of S. 1). ^lalone, E.sq.

In the vegetable class, there w^ere 90 entries. A prize

given by Lady Sweet-Escott for the best collection of produce
was won by a peasant proprietor whose assortment included

nearly twenty different vegetables, some of excellent quality.

The School exhibits w¥re distinctly good, and were

a special feature of the Show. St. (ieorge's School, Ginger-

land, took first prize for a collection of jilants, .serfind prize

for vegetables, and second prize for pot plants.

'GAPES IN YOUNG CHICKENS.
What is known as gapes is a disease liable to

ittfect chickens in all parts of the world, and the follow-

ing notes ns to the cause of the disonh-r, and methods

of prevention and treatment, are worthy of attention by

poultry keepers in the West Indies. They are taken

from Bulletin .V/ of the Pennsylvania Agri-
cultural Experiment Station, entitled 'Some Poultry

Experiments ':
—

'

Gapes
'

is a jiarasitic disease caused liy the jiresence of

M-orms in the windpipe of young chickens. A small, reddi.sh,

forked worm is attached to the mucous lining of the wind-

. pipe. Where tli(;.se worms exist in large numbers the chickens

die from suffocation. The disease is most dangerous to

chicks from one to four weeks old

Chi' kens often cough up the.sc worms. A female worm
ma\' i:oiitain several thousand eggs, and is consequently
a dangerous source of infection. Healthy chickens may eat

the worms coughed U)) liy sick ones, and may swallow the .

eggs in food or drink. The urgent necessity of .separating

atfectcd birds from the remainder of the Hock is therefore at

once aiiparcnt.
The most ilcsirable method of conibaliiig the di.sease is to

rear the young chicks on a new piece of land where no other

chicks have been kept. After the chick.- have become well-

grown there is less danger of the trouble, as they are

stronger and more able tu throw the worms out of the wind-
pipe, should any get lodged in the lining.

All coops and runs should be disinfected with a 2-per
cent, solution of sulphuric acid in water, or a solution of

creolin, two table.spoonfuls in each gallon of water. The
bodies of all chicks that die should at once be burned.
A small jiiece of sulphate of iron placed in the drinkini^.
water is said to prevent infection.

||HThe worms may be extracted from the chicken's wind-
pijje by a loop of horse hair, stripped feather tip, etc. This-
is a tedious operatirtii and reijuiies careful manipulation in.

order not to kill the bird. Dip the extractor in a solution
of creolin (one tablespoonful to one pint of water) before-

inserting it in the windpipe, lieiiig careful not to have any
quantity of the liquid on the instrument, or it may cau.se
death. In.sert the extractor gently into the windpipe, and
withdraw with a .slightly twisting motion. This ivill brinf
out most of the worms. What remain will be killed by the
creolin solution.

CORNS ON HORSES' FEET.
A corn on the foot of a horse or a mule necessarily

results in a certain degree of temporary lameness. If
the profier method of treatment is adopted, however,
the trouble can usually be got rid of in a comparatively
short time, but it is important to remember that
unskilful or ignorant treatment may readily increase
the trouble so as to result in more serious lameness.
The following sensible note on this subject is extracted
from Hunting's

' Art of Horse-shoeing':
—

A corn, be it remembered, is not a tumour or a growth ;.

it is merely a bruise of the sensitive foot under the horn of

the sole. It shows itself by staining the horn red, just as
a bruise of the human body shows a staining of the skin
above it. To ' cut out a corn

'

with the idea of removing it

is simply' an ignorant proceeding.

If a corn be
slight,

all that is neces.sary is to take off the-

pi-essure of the .shoe, and this is as.sisted by removing a thin
slice or two of horn at the part. When the injury is very

great, matter may be. formed under the horn, and, of course^
must be let out by removal of the horn over it. Provided
there is no reason* to believe that matter has formed,
a corn— i.e., the bruised and discoloured horn— .should not be

dug out in the ruthless manner so commonly adopted. Gutting
away all the horn of the sole at the heels leaves the wall

without any support. When the shoe rests upon the wall it

is unable to sustain the weight without yielding, and thus an
additional cau.><e of irritation and .soreness is manufactured.
The excessive paring of corns is the chief reason of the-

ditticulty of getting permanently rid of them.

The simplest de.vice for taking all pressure off a corn is

to cut off an inch and a half of the inner heel of the shoe.

A\'ith the three-quarter shoe a horse will soon go sound, and
his foot will then resume its healthy state. The saying
' once a corn, always a corn' is not true ; but it is true that

a bruised heel is tender ami liable to bruise again, from veiT

slight unevenne.ss of pressure, for at least three months. All

that is necessary is.i'care in fitting, and abstention from
removal of too much horn at the part. Of course, wh^n the

degree of lameness is such as to suggest that matter is formed,
the horn must be cut)' away so as to afford an exit for it ; but
the majority of corns are detected long befon- the stasre of

suppuration has resulted from a bruise.
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GOOD GROWTH OP PARA RUBBER
TREES.

A note in the Agricnltnral, Btdlefin of the

Federated Malay States (Vol. VII, No. 7) refere to the

-surprisingly good growth made by sonae Para rubber

trees under circumstances which would usually b3

regarded as unfavourable.

Some Para rubber seedlings were planted in 1894 in

a wood situated on the steep slope of a hill at the back of the

Botanic Gardens. The tree growth arou-ild was very thick,

providing considerable shade, and there was, in addition,

a good deal of undergrowth. The soil was a stiff clay.

For ten years the ruliber trees were forgotten, but when

discovered in 1904, they had made surprisingly rapid develop-

ment although crowrled up with other trees. On the slope

"the trees lessen in girth in iirf>prjrtion to the steepness of the

hill, the slopes of which show signs iif much washing in

jrainy weather.

In 1904 the trees so situated varied in circumference from

24 to 38;^ inches at 3 feet from the ground. The finest trees,

however, were found on the top of the hill where the land

was more flat. Here three trees measured 53J, QOh, and

-<32| inches respectively, in girth at 3 feet fmm the ground.
The second tree was 100 feet in height, althongh but four-

teen vears of age. This is stated to be a record for Hcven

Jrra-uHeiiifis.

In the past four years the trees have continued to

• develop, and the three at the top of this hill measured fiO,

72, and 79 inches in circumference respectively, in 1908. This

shows a respective increase in girth of 206, 2'87, and 4 06

inches per annum over the four years. The average growth
in circumference of big Para rubber tree's is usually about

"2 inches per year. Younger trees grow faster.

The above facts were thought worthy of publication,

ina.snuich as the trees in question are fully twice as large as

trees of the same age grown in the open, under what are

generally considered good plantation conditions, in which the

surrounding trees have been carefully felled, and the under-

growth cleared away.
The trees have been tapped and have given good returns

of rubber.

AGRICULTURAL WORK IN INDIA.

A number of interesting subjects relating to

-Agricultural progress, and the most suitable means of

bringing it about, were discussed at a meeting of the

Indian EJoard of Agriculture, which was held early in

last year, and attendee! by representatives from all the

provinces of India.

One of the most important among the practical (pies-

tions dealt with was as to the best means of bringing the

-work of the Agricultural Department home to small cultiva-

tors." This is a [joint of great importance in all countries in

which .\gricultural Departments are carrying on work »i

investigation and demonstration for tlie benefit of planters

and small cultivators. The poor state of primary education

in India makes it especially difficult for the Department to

reach the mass of the people in that country, and therefore

the attempt is being made to work from the top down-

wards, and to bring about a gradual improvement of the

agricultural industry through the medium of the bigger

landholders, who are in a better position to receive instrnc-

aion. It is evident that for this attempt to succeed, there

nuist be mutual confidence between the three bodies concerned
—the Agricultural Department, the larger landholders, and

the small cultivators.

Although the conditions existing in the Indian provinces

necessarily vary considerably from those which obtain in the

West Indies, yet the methods which have been found to

encourage interest in the work of the Department among
the [jeople concerned are worthy of mention.

Chief among these methods is the formation of local

associations among various classes, with the stated object
of introducing agricultural improvements. These associa-

tions are likelj' to be of most value when orticers of

the Department and the more prominent agriculturists of the

district can maintain a close personal touch with the mass of

the cultivators.

The small village associations are particularly useful to

the members. In districts where these associations have been

the means of introducing improvements of obvious value,

their usefulness is naturally well recognized.
In view of the fact that the Indian Agricultural Depart-

ment is still young, it has not y^t been possible to provide
definite demonstrations of pro\ed value to agriculturists in

all parts of the country, and difficulty is likely to be experi-

enced in some parts in recommending the work of the Depart-
ment to the people. So many variable factors arise in agri-

cultural practice that progress must necessarily be slow. It

is mentioned that the introduction of a new crop or variety,

or of a manurial practice, though fully tested at an experi-
ment farm, may fail unless the farm is thoroughly representa-
tive of the district. The cost has to be very carefully

calculated, or a new method may be beyond the reach of

a small cultivator. It must be borne in mind, too, that

agricultural changes follow ecoriomic changes, instead of

leading up to them. As an example of this, it is mentioned

that the extended cultivation of cassava on poor hill soils

was brought about in Travancore as the result of a rise in

the price of grain, which drove the poorer classes to find

a substitute, l^nless grain had risen in price it is probable
that it w(aild have been useless to urge the small landholders

to cultivate the poor hillside land.

Speaking broadly, then, the two things on which the

success of agricultural associations in bringing about direct

improvement depend, would appear to l:>e confidence in the

advisers, leading to their advice being carefully follow^ed, and

the provision only of carefully considered and tested improve-
ments for demonstration, with arrangement f(jr efficient

management.
Farms have been established in many districts, and iin

these demonstration work, similar to tliat of the Agricultural
Association but more under Department control, is in

jn-ogress. A useful branch of activity which these farms can

carry out is in the provision of good seed.

Village agencies have also been established by the Indian

Agricultural Department for the .sale or hire of improved

implements. An especially useful feature of this work is

that reiiairs can be arranged for by workmen employed by
the Department.

( )ther means of disseminatiog" agricultural information

and of bringing about improvenient.s are through the medium
of agricultural publications, botli in English and the vernacu-

lar, by the establishu.ent of local Agricultural Show.s, and liy

the provision of travelling agricultural instructors.

Some work has been done directly with small cultivator.s.

Short courses of instruction for these people have been given
on the Bombay Farm, dealing with special matters, such as

cotton seed selection. The sons of cultivators are also taken

for instruction for longer periods on these farms.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,— Fobiuaiy 10, 1909, The AVkst India Com-

MiTiEK CiKCULAR ; Messis. Keaktox Pii'ee tt Co.,

February IG, 1909 : Messi-.s. E. A. de Pass & Co.,

January 22, 1909.

1^./. I. j,l. f..r fair t. tnu'

l^i'l.^

AuKonRorrr—<.^>uiot ;

facturiiig.
Bal.\ta—Sheet, 2 1 to 2 .". : l)l<.ck, 1 S t.. 1 !i.

Bees'-WAX—f" lO.s. to £7 12.s. (iil. fur dark tn pak-.

Cacao—Trinidad, 5:') () to 70/- per cwt.
; Grenada, 411- to

57/0 Jier cwt.

Coffee—Santos, 2!l -
per cwt.; Jamaica, no (juotations.

Copra—West Indium, £'1H to £'19 per ton.

Cotton—St. Kitt's, l:'.r/. to 13^1/. ;
Bai'liad.

St. Vincent, lo^i/.

Fruit—
Bananah—Jamaica, 4 (5 to 6- per Innieli.

LiMKrf—Not wanted.

PlNE-AfPLES—St. Michael, 1 ;5 to 'Mt>.

Grai'e Fruit—11/- to 12/- per box.

ORANiiEs—Jamaica, 8,
- to 8/(i per box.

Fustic—£3 to £4 per ton.

Ginger—55.s. to &)•<.

HoNEV—Steady.
I.sINGLA.ss—West India hiuip, 2/- to 2 1) per II..

Lime Juke —Raw, 14 ]ier gallon; concentrated, £18 per
cask of 108 gallons; di.stilled oil, 2!) per tt).: hand-

pre.ssed, 7 -
Jier lb.

Locwoon—£:! to £4 os. pur ton ; roots, £2 t.. £'.'• yi'v ton.

Mace—Steady.
NuTiMEOS—Quiet.
Pi.mento— Slow.

Rl'BliEK— Para, tine hard. its. 2</. per III. ,

Rum—Jamaica, 33 to 3 4; Demerara. 1 (> to 1 7. proof.

Sugar—Crystal.s, 14 (i to 1(>;9 ; Muscovado, no (juotations ;

Syrup, 13.S. 9(/. to I4.s. 7i(/. ; Molas.se.s, no (juotations.

New York,—February

Bros. & Co.

1909.—:\lu Gillespie,

Cacao—Caracas, ll;c. to U^c. ; Grenada, lllc I.. l!;'e. ;

Trinidad, lli/c. to 12.-,c. ; .Jam.iica, Ulc. to lie. ])ev ll>.

CoCOA-.NCTs—Jamaica, select, $25-(M) to !!<2()-U(J ; culls, SUVi)
to SHIKO ; Trinidad, .>?23-00 to §24-011 ; culls, $13-00 to

§15 00 perM.
Coffee—Jamaica, ordinary, 7ifc. to 8Ac.; good ordin.uy,

itjc; washed, llAc. per Iti.

Ginger—V)c. to 13c. per Mi.

Goat Skins—Jamaica, .53c.; Aidigua and Barbado.-

4i»c. to .50c. ; St. Thomas, St. Croix, St. Kitt

to 48c. jier lb., dry tlint.

Grape Fkcit—.Jamaica. .^I'oO to S2-50 jier box.

Limes—Dominica, a limited de\iiand at 5!.'i'7."') to .'^7

barrel.

Mace—29o. to 32c. ])er II..

Nutmegs— llO'.s, !)]c. per lb.

Oranges—Jamaica, Sl-ijo lo $2-il{| ]n-v box.

Pimento— 4c. to 4jc. ])er lb.

Su(iAR~ Centrifugals, 9(> . 3-()4c. ; Jluscovjidos, 89',

Mi>lasscs, 89 , 2-84c. per lb., duty \>:M.

, from

s, 4(ic.

jier

3- 1 4c

Barbados,—Messrs. Leacock cV- Co., Mareli 1. 1909;
Me.s.sr.s. T. S. ^Gaee.uvay li: Co., March 3, 19091

Arrowr(jot—St. Vincent. S4-IHI per 100 It..

Cac.vo—Dominica and St. Lucia, .^11 (lO per Inn ft..

CocoA-NlTS—.S13-0(J for unhiisked nuts.
Coffee—Jamaica and ordinary Rio, §10-00 pei 100 lb.

Hay—81-25 ])er 100 1b.

Manures—Nitrate of soda, S';2-00 to !?i;500: OldendorfTs
dis.solved guano, §.55-00 ; Cotton manure, 842-(Mt; C,-icao

manure, .842-00 to 848-00; Sulphate of annnonia, 872-00'
to .875-00; Sulphate of potash, .8(i7-'X) per ton.

Molasses—Fancy at Kic. jier gallon ; Grocery, 15c. pia-
gaUon.

Onions—.Strings, 82-00
; loose, no ([Uotations.

Pot.vtos—Nova Scotia, .^2-00 perltiotb.
Peas— Siilit. .8(i-00 per bag of 210 1b.; Canada, 83-50 iiec

bag of 120 lb.

Rice—Ballam, .85 -.30 (180 it..); Patna, -83-80 ; RniP'wn,
83-00 per 100 ttj.

'

Sugar—No <| uotations.

British Guiana,—Messrs. Wiktixg & Richter, Febru-

ary 0, 1909; Mes.srs. S.a.xdbacii, Parker li: Co,
February 19, 1909.

Arrowroot—St. Vincent, 8900 to 89-50 per 200 It,.

B.41ATA—Venezuela Uock, 32c.; Demerara sheet, 4S(,-. to-
50c. per lb.

Cacao—Native, 1.3c. per ft.

Cassav.\—72c.

Cassava Starch—86-00 to -87 -(M) per barrel of I'.tli ft.

Cocoa-nuts—81(3-00 per M.
Coffee—Creole, 12c. to 13c. ; Jamaica, He. to 12c. (jertb.^

slow.

Dhal—85-25 per bag of 1G8 ft.

Eddos—81 -32 iier barrel.

Molasses—No ijuotations
Onions—Lisbon. .5c. per ft.

Plantains— Kic. to 3(5c. per bvnich, plentiful.
PoTATos—Nova Scotia, 82 40 per 100 ft.

Potatos—Sweet, Barbados. .81-08 per liag.

Rice—Ballam. .8.J-80; Creole. .84-.50 to .84-70; Seet--i. SSO*^
Split Peas—.85-00 t<i .8l)-0i» per l)ag (210 lb.); .U.-u.sei.les,

•84-25 to .84-75.

Tannias—81-80 per bag.

Yams—White, 82-00; Buck. 81 .HO per bag.
SKiAR-Dark crystals, .8220; Yellow, 83-1 » to 83-25;

White, 83-()l"l to 83-80; Mohi.sses, 8210 to 82-211
100 ft. (retail.)

Tind)er (ireenheart, 32c. to 5.5c. per cubic foot.

Wallaha Shingles—S3-50 to S5-50 per M.
CoRDW —§2-40 to $2-(j4 per ton.

l>er

Trinidad,— l-'ebiuru-y

it Co.
20, 1909.—Messrs. Gordon, Gkaxf

Cacao Venezuelan, 81225 to $12-75 per fanega ; Trinidal,
811-75 to 812-50.

Cocoa-nuts—No nuotations.
Cocoa-nut Oil 76c. per Imperial gallon, c;isk included,
CoEFEE—Venezuelan, 8.\c. to 9c. ]ier ft.

Copra-83-10 to .83-20 per 100 ft.

Dual 84-1)5 to .s;4-70 jier 2-bushel bag.
Onions-.83-00 to 84-00 per 100 lb. (retail).

Potatos- English, iH)c. to 81-10 jier 100 ft.

Rick Yellow. 85 -40 to .85 (iO; White. 84 50 to 84 -00 per bag
Split Peas—8575 to 8<i-00 per liag.

Sugar .-VnioUcan crushed, 8510 to 85-20 per 100 lb.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN.' A Quarterly Scientiflc Journal.
Voluiiifi I. Xo. 1 out of print. Xos. 2, 3, and 4, in original pap ji- covers as i-isueJ, price Is. each. Post free, l.s. 2<^

Volumes 11, III, IV, V and VI. Papers on subjects of general intere.st to West Indian agriculturists. Report of

Agricultural Conference, 1905, (Vols. V and VI). Price 6d. per number. Post free, 8d.

Volume VII. Xos. 1, 2, 3 and 4. Papers on general subjects: Citrate of Lime ;. Improvement of the

Su^ar-oane by Selection and Hybridization : etc., etc. Price Gd. per number. Post free, 8d.

Volume VIII. Xos. 1, 2 and 3.' West Indian Agricultural Conference, 1907; abstract of Proceedings and Reprint
of Papers. No. 4. Agricultural Conference, 190S

;
Presidential Address and Abstract of Proceedingi?,

Price Gd. each numlier. Post free, 8d.

Volume IX. Xos. 1 and 2. Re^irint of Papers read at Agricultural Conference, 1908, with summaries of discussions

following. Price 6'/. Post free, Hd.

PAMPHLET SERIES.
The Pamphlets are written in a simi)Ie and [lopular manner and the information contained in them is especially

adapted to West Indian conditions. They contain, amongst other subjects, summaries of thv! results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The following list gives particulars
of all the pamphlets which are still available. The mi.ssing numbers are out of print and can no longer be supplied :

—
(3) Seedling and other Canes at Barbados, in 1900. Price 2d. (30) Manuvial Experiments with Sugar-cane in the Leewari
(5) General Treatment of Insect Pests, 2nd. Edition Revised. Islands, 1903-4. I'rice 4rf.

Price 4d. (37) Cultivation of Oranges in Dominica. Price id.

(7) Scale Insects of the Lesser Antilles. Part I. I'rice 4rf. (38) Cultivation and Curing uf Tobacco. Price id.

(9) Bee Keeping in the West Indies. Price id. (39) Seedling and other Canes in the Leeward Islands, 1904-5,

(12) Seedling and other Canes ni the Leeward Islands, 1900-1. Price id.

Price 2d. (40) Seedling Canes and JIanurial Experiments at Barbados,
(13) Seedling and other Canes at Barbados, in 1901. Price id. 1903-5. Price 6d.

(14) Screw \S\irni in Cattle at St. Lucia. Price 2d. (41) Tobago, Hints to Settlers. Price Gd.

(15) Plain Talk to Small Owners. Price 2d. (42) Manurial Experiments with Sugar-cane in the Leeward
(16) Hints on Onion Cultivation. Price 2d. Islands, 1904-5. Price 4(1

(17) General Treatment of Fungoid Pests. Price id. (43) The Use of Cotton Seed and Cotton-cake-meal as a Feeding
(18) Recipes for cooking West Indian Yams. I'rice 2d. Stuff on West Indian Plantations. Price 2d.

(19) Seedling and other Canes at Barliados, in 1902. Price 4(/. (44) Seedling Canes and Manurial Experiments at Barbados,
(20) Seedling and other Canes in the Leeward Islands, 1901-2. 1904-ti. Price 6./.

Price 2d. (45) A. B. C. of Cotton Planting. New and Enlarged Edition.

(22) Scale Insects of the Lesser Antilles, Part II. Price id. Price 6(7.

(25) Ground Nuts in the West Indies Price 2d. (40) Seedling and other Canes in the Leeward Islands, 1905-6.

(26) Seedling and other Canes at Barbados, in 1903. Price 4(i. Price 4(;.

(27) Seedling and other Canes in the Leeward Islands, 1902-3. (47) JIanurial Exjieriinents with Sugar-cane in the Leeward
Price 2d. Islands, 1905-6. Price id.

(28) Barbados and Porto Rico Molasses, ^rice 3il. (49) Seedling Canes and Manurial Experiments at Barlnwlis

{30) Manurial Experiments with Sugar-cane in the Leeward 1905-7. Price Gd.

Islands, 1902-3. Vi-ice id. (50) Seedling and other Canes in the Leeward Islands, 1906-7.

(31) A. B. C. of Cotton Planting. Price 4(1 Price id.

(32) Seedling and other Canes at Barbados, in 1904 Price id. (51 Manurial Experiments with Sugar-cane in the Leeward

(33) Seedling and other Canes in the Leeward Islands, 1903-4. Islands, 1906-7. Price id.

Price id.
'

(53) A. B. C. of Lime Cultivation. Price id.

(34) Notes on Rabbit Keeping in the West Indies. Price 2d. (54) Fungus Diseases of Cacao. Price 4(/.

{35) Information in regard to Agricultural Banks. Price id. (55) Millions and Mosnuitos. Price 3d.

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

marked id., and Ihd. for Xos. 40, 41, 44;-45, and 49.

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, 2(f. The subscription price, including postage, is

2s. 2d. per half-year, or 4s. id. per annum. Owing to certain numbers being out of print, only Vols. IV and V can

be supplied complete, with title page and index as issued. Price 4s. Post free, r>s. Only a few copies available. AH applica-

iioHsfor copits are to he addressed to the Agents, not to the Department.

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

—
London: Messrs. Dulau .fc Co., 37, Soho Square, W. City Agents: The We.st India Committee, 15, Seething

Lane, London, E. C.—Barbados: Messrs. Bowen k, Sons, Bridgetown.— Jajucu'ca .• The Educational SoppLy

Company, 16, King St., Kingston.—.BrUM Guiana: 'Daily Chronicle' Office, Georgetown.
— Trinidad: Messrs. Muik

Maeshall ife Co., Port-of-Spam.
— Tobago: Mr. C. L. Plagemann, Scarborough.

—Grenada: Messrs. F. Mareast i Co.,

'The Stores,' St. George.
— St. Vincent: Mr. Stanley Todd, Agricultural School.—.St. Lucia : Mr. E.Buckmiee, Botanic Station.

— Dominica: Messrs. C. F. DuvERNEY &, Co, Market St., Roseau.—Antigua: ilr. S. D. Malone, St. John's.—
^t. Kitt's: Thk Bible and Bock Supply Agency, Basseterre.—yevis : Mr. S. D. Malone, Charlestown.
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Ohlendorff's Dissolved Peruvian Guano—For sugar-cane and general ust^

Ohlendorflf'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, Basic Slag and all other high-class Fertilizers.

APPL^ TO LOCAL AGENTS OR DIIlECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

JOURNAL D'AGRICULTURE TROPICALE.

A Monthly Illustrated lieview, published in French,

dealins; with all matters connected with Tnipical

Agriculture.

164 rue Jeanne d'Are prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, W. Dawson <fc Sons, Ltd., Bream's

Buildings, E.G. ;
New York, G. E. Stechert, 9, East 16th.

Street -^Trinidad, D. A. Majani ; Cuba, SoUoso : Hayti,

Louis Coicou, Port-au-Prince.

TROPiCAL LIFE.

A Mnnthly .Journal, containing articles on Tropical

Agriculture, and otlicr matters of interest to those living

in, or interested in the Tropics.

Edited by H. HAMEL SMITH.

Single copies, price
'

-'.j
annual subscription, 10s. po.-^t

free.

I'liblishcd by :

Messrs. Bale. Son &: Daiiiclsson, Ltd.

,S?.-m: Great 'I'ilc!. field Street,,

LdihIoii. \V.

THE
WEST INDIA COMMITTEE CIRCULAR

(Published fortnightly).

THE OFFICIAL ORGAN

THE WEST INDIA COMiVIITTEE.
(Estab : circa 1760. Incori)orated by Royal Charter

Aug. 4, 1904.)

Edited by ALGERNON E. ASPINALL,

THE 'ETTCO' CULTIVATOR.
This uiarhiiK' iliios the work i.f li.>(.-, foiK and rake. For

weeding, etc., il lia> nn iMpi.-d. It is being used by the largest
tstate (iHiiers in liarbados in their ottuu fields."

Prices, etc.. i>ii applieatiim in

TlIK l'.U;r..M)i(.SC(M)PKU.VTIVK COTTON F.XC'TOKY,
Soil- Agents. T.rid'^'etipWM, l'..irb.ados.

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados.
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Paris Green ! Paris Green !

Warrai:':9d and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and ertVctive insecticide and destroyer of the cotton worm, caterpillars, and other pests.

Guaranteed to be absolutely pure by the manufacturers. Used e.\tensively throughout the British \\'est Indies, and sold

by all high-class merchants and dealers. Consumei-s are cautioned against worthless substitutes, and should alwaj's see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,
NEVv^ YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WORKS :

Newark, N.J., U.S.A.
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POTASH FOR CITRUS FRUITS,

TREE WELL CULTIVATED

AND FERTILIZED.

TREE PARTLY CULTIVATED

AND NOT FERTILIZED.

An orange grove nni>t be fertilized and cultivated, no matter where it is loratcd. 'WiM Im-s uv.w produce without

potash, but a juicy fine llavourcd fruit nf good shipping (juality cannot be produced wilhdut a lilieral applicatitm of

tln.s manure. An average loimula fnr niaiuire for bearing trees is 3% Nitrogen, G>^ I'liosphnsic Acid and lU Potash.
For free literature and .special iriforniationOii Irnpical agriculture apply to

OEKM.AX K.Vi.l WMiiKij

30 Enipedradt),
liox 1,007, Havana, Cul».
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rnThe United States Department
of Asricnlture.

^^ N the editorial of the last issue, reference

S was made to the excellent organization

and magnificent work of the United States

^ Department of Agriculture. The following particulars

I may be of interest to readers of the Agricultu ml News
^^ as forming a general account of that Department, in

^ reference to its organization, and some of the lines of

si work which it carries oiit.

The report of the Secretary, of Agricidture

occupies 138 pages of the Year-hook of the United

States Department for 1907, and from that report the

following statements are chiefly taken.

The total number of persons in the employ of the

United States Department of Agriculture at the close

of the fiscal year (June 30) 1907, was about 9,000, of

which number nearly 2,000 were in the District of

Columbia (i.e., Washington), while the remaining 7,000

Were stationed at other points.

The appropriations of money for the work of the

Department in 1907 were S10,llf>,451—without count-

ing the Weather Bureau, which received $1,439,240;

while in 1908 the grant allotted for Agriculture

increased to §12,210,156, in addition to which the

Weather Bureau received $1,413,-540, making a total

for 1907 of $11,557,691, and for 1908 of $13,623,696.

The Secretary of Agriculture is at the head of the

Department, which is divided into Bureaus and

Divisions, each with its own chief and staff of workers.

Each Bureau has charge of the investigations of

correlated problems, or routine work connected with

technical or practical agriculture. The Secretary of

Agriculture is a Cabinet officer, and '

exercises personal

supervision over the public business relating to the

agricultural industry.'

The Bureaus and Divisions of which this great

Department is composed number fifteen, each with its

own definite line of investigation, and within the limits

of each of these the more special problems are assigned

to officers particularly qualified for their duty.

It will be realized that within the limits of

a brief article, it will be possible only to mention in the

briefest way a few of the sub-divisions of the Depart-

ment of Agriculture and to indicate one or two of its

main lines of work.
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The fiinctinns of the We:ithiT Bure.-m include

forecasts ot wenther conditions; ilie issue of stoiiii

Avarnings ; ihe disphiy of wenther .-ind Hocjd si<,'iials for

the benefit of ai,'ricidlure, coniiiierce, navigation, etc., etc.

The Bureau of Animal Industry has chai-ge of the

work of the Department relating to the live stock indus-

try. The Bureau of Plant Industry studies plant life in

all its relations to agiiculture. The Forest Service has

charge of the administration of the National Forests, etc.

The Bureau of Chemistry investigates the methods

proposed for the analysis of plants, iei tilizers, and agri-

cultural products, and makes such analyses as pi-riain

in general to the interests of agriculture. To ilie

Bureau of Roils is entrustetl the investigation, survey,

and mapping of soils, etc. The Bureau of Entomology
obtains ai'd disseminates information regarding insects

injurious to acriicultural cro[)S : studies insects in lela-

tion to the diseases of man and other animals, and as

animal parasites: carries out experimerits in connexion

"vvith the intr-nduction of beneficial insects, etc., etc. The

Bureau of Biological Survey studies the geograpliual

disti'ibution of animals and plants, and m:ips out the

natural life zones of the country, etc.

As a consec|uenco of the large amount of

.printed matter— repoits, bulletins, etc., issueil by the

Department, a Divisicrn of Publications has naturally-

been established, whose functions comprise the publica-

tion, printing, indexing, and illustrating of the results

of the work of the Department.

The Office of Experiment Stations represents the

Department in its relation to Experiment Stations,

which are now in operation in all the States and

"Territories, and directly manages the Exjieriment

Stations of Alaska, Porto Rico, and Hawaii. It seeks to

promote the interests of agricultural education and

investigation throughout the United Stales. It

•collects and disseminates general information regarding

Agricultural Schools, Colleges, and Stations, and

publishes a(;counts of agricultural investigations at

home and abroad.

The foregoing represents abo\it one half of the

'lines of activity, that engage the United States

Department of Agriculture.
'

Fundamentally, the

work of the Departuient is concerned with the |iroduc-

tion of wealth, as for example by increasing a crop

yield per- acre, as the result of plant breeding : the

preservation of wealth, as by suppressing insect and

fungous pests ; and with enabling farmers to make
.;i fair sale u{ their products, as by promoting co-opera-

tive selling, or by giving to the public information ()f

the size <if a crop in order that demand :iiav be fairlv

adjusted to supply.
'

Under the heading
' Chief Crops

'

in the Secre-

tarj's report, corn and hay are. given first and secoml

jtlaces lespectively, as the main agricultural products
of the United States on the bases of farm value, while

cotton comes third, and wheat fourth.

The work of the Bureau of Piant Industry which
is likely to be of s-pecial interest to readers of the

Atji-i<;aUural Nnvs is indicated below. Among other

})oints mentioned, it is stated that a mango industry
is being developed, as a result of the investigation by
this Bureau of certain fine-flavoured varieties of East
Indian mangos, and that local nurserymen are ready
to sell, in quantity, several of these new v;irietie.=.

The Experiment Stations of Porto Rico arxl Hawaii
are taking this fruit, and the owners of private

]il.antations ate planting out oichar-ds of these newly

improve<l varieties.

Co'wpeas have received much attention and
extensive investigations have been carried <(ut with

the oliject of |iioducing better and cheaper seed, and
seed which will retain its vit.ality for more than one

year. The iniportance of the cowpea as a soil

improver and as a source of stock and human food is

i'ully recognized. Thiee vai ieties of Soy beans have beeu

successfully inti'oduced into the rice-growing districts of

Texas and Louisiana to be used in rotation with rice. It

is hojjed thus to place in the hands of the rice grower
a plant which will answer the s.ime jiurposethat clover,

alfalfa, and cowpeas <lo in otliei' I'lCalities.

A large amount of work h.ts been done in breed-

ing Indian c irn with thii object of itn()roving the

yieliis, and the (jiiality of the fodder and the grain.

In the Work of improving cotton by means of seed

selection, pr.icticil methoils have been introduced for

getting rid of light, inferior seed. The breeding of

special strains of cotton to prevent injury by the cotton

boll weevil is a ]iroblem nf the greatest interest. One
of the chief recommendations made by the Bureau of

Entomology in the matter of boll weevil control is

early planting ami early harvesting of the cotton. The
Bureau of I'hirit Industry is assisting the planters to

carry out this line of juevcntion by attempting to

breed resistant and early maturirjg varieties.

Satisfactory resiiltsi have also been achieved in the

breeding of tobacco for the improvement of yields and
the q'lality of the leaf.

{To be concluded.)
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Sugar Production in Cuba.

The sugar-cane indu.stry of ( "uba is a matter of

very considerable interest and importance, in view of

the enormous capacity <>( the island tor sugar produc-
tion, and the rapid developments that iiave been uuuie

in recent years.

The record year, as regards the output of sugar in C'ub;i

was 1907, when 1,4-H,()t<7 tons were produced ;
in 19uiS,

however, owing to unfavouralile climatic conditions, the crop
fell to 961,958 tons. Conditions have now largely improved
again, and prosi)ects for a high return in the present reaping
season are regarded as vci y |)rn;iusing.

The I'nited States ( '(iii.sul at Haxaiia reports tliat the

area under cane cultivation again shuws an increase, ami also

states that a numljer ot the larger central factories of the

island havu increased their gi-jnding c;ipacity ; cases in point
are iji connexion with the estates of the Culian-.Anierican

Sugar Company and I lie Tnited Fruit Conii)any. Factories

financed l>y Americans, and worked under Anierican manage-
ment are a prominent feature of the industiy. In 1907,
about 30 per cent, of the total output of .sugar was produced
liy these American mills ; and in 1909 the proportion thus

manufactured is cx[)ected to reach 40 i)er cent.

The methods adopted in cultivating the land for sugar-
rane in Cuba, until (juitc recenrly, have been of a soinpwhat

piimitive charactei-, and it would a[)iieai' thiit it was only the

great natural advantages possessed by the island as a .sugar-

producing country, that enabled the industry to be continued
on a remunerative basis. The teaching of the E.\i)eriment
Station i.\ however, now beginning to be felt, and the
introduction of sui>e;ior niet-liods of tillage, improved
implements, green dressing crops, etc., has largely tended to

rai.se the condition of the industry.

The Decay of tlie Bourbon Cane.

At a meeting of the Antigua Agricultural and
Commercial Society held on February 12 last, Mr. H. A.

Tempany. B.Sc., F.I.C., read a paper dealing with the

history of the Botirbon cane at Antigua, and its decay
as the result of the severe attaclc. of rind fungus
{Trichimpliaeria mccliari)._ This disease began" to
be felt in its most destructive form about LS94.. At
the end of his paper, Sir. Tempany recapitulated the
information brought forward, of which the following
forms a general summary—

In the yield of cane per acre the liourbon did not ditt'er

greatly from tlie varieties grown at the present time.
The etfect of rind fungus is shown by tlie amount of

rotten cane found in the field.

The juice of the Hourbon gave about 1-9 lb. of sugar to
the gallon, and was .somewhat less rich than that commrinlv
met with at present.

The effect of the disease on tlie juice was seen in the
diminution of sucrose and rise in the glucose ratio. This was
.severely felt in the process of nianufarture.

The Hourbon was a very juicy cane, containing less

hlirc and giving better milling results than those grown at
the pie.sent time.

No form of manuiial treatment appe.irefl to make the
cane iiH.pre resistant.

The break-down of the P.ourbon was in tlie end i datively
very sudden. It was not only the native Courlwn cane that
showed liability to rind fungus : other related varieties and
imported uninfected Hourbon stock showed e(|ual li.ability to-

il when grown in Aniigua.
It is probable that Tvirl,i>sj,],iieria xacrhm-i was origin-

ally saprophytic and has sulisei]Uently developed parasitic
tendencies. It has jirobably existed in the West Indies for

many years.

The Hourbon cane being le.ss fil)rous than the White
Transparent probably possessed cell walls more easily
penetrated. Coii.sc(|uently it is suggested that the sudden
break-down of the Hourbon was due to an increase in viru-.

lence of the fungus, which enabled the hyphae to jjass from
rell to cell witli relative ease in this cane, while the White
Transparent being more fibrous offered uiore rc.-^istence.

Most canes gi<jwn at the piesent time in Antigua will,

on keeping, develop the typical S|iores of Trir/iosp/iai'riii.
'Ihe most generally accepted theory regarding the spread

of the disease is that of [ire existing wounds infected by
mrans of wind-liorne spores. The theory of infection by
means of planting infected material has, however, much in

its favour : and would serve as a means admirably suited for

tlie iiit:.'iisifiiM[ion of the parasitic habit of the fungus.

New Cane Harvester.

Although the problem of devising a cane-cutting
machine lias attracted a good deal of attention froiu

invuiitor-. little jdaciic.d .success has so far been.
acliie\i-d i;i this direction. The Pessou c.ine h.ir\e.-.ter,.
of which particulars were given in the Af/ricuUural
Ac«'-< ot July 11 List (page 211) uuderwenc a number
ot trials in LcHiisiaua in the l.-u-t re;ipiiig season,
and it; evidently posse.-ses some jiroinis'.ng features. Irh

a. hue number of the Queensland
"

Aijrk'uUu.ral
Joiinxil, another c.ine-reapiiig machine, invented b}'
a llr. W. J. Howcroft. of Brisbane, is described. This
harvester h.is been patented in most siicrar-e-rowin"

Countries.

Like an ordinary corn reaper the Howcrrift machine
inns ontside the standing crop, and the motor power sets in

action a series of blades M'hich are teimed '

feelers
'

or

'fingers,' and which, when not in use, can be raised to-

a lieight of 18 inches above the ground. When workinc,
the 'fingers' are lowered, and seize the canes for the

l)ur|Kise of holding them steady against the action of the

kni\es, which are arranged immediately below, and rotate
<in a lever at a speed of some 400 revolutions ]ier minute.
It is claimed on behalf of the machine that by its means the
canes can be cut an inch or more below the surface of the

giound, a most iin[iortant point as every cane-grower knows.
As soon as the canes are reaped by this machine, they

pass on to a moveable platform, wliere they are automatically
arranged, and cnnie under the action of a .second series of

knives, by -which the to[is of the canes are removed.
The machine- is worked by two small oil motors and, it

is a.sserted, is capable of cutting 150 tons of cane per day,
wliich means that an area of 50 acres, with 20 tons of cane
to the acre, would be reaped in seven days. Such an achieve-
ment would be of infinite lienefit to the sugar industry of

(j)neensland, a colony in which the labour ditficulty is at

present severely felt.
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WEST INDIAN FRUIT.

COCOA-IIUT PLANTING IN HAWAII,
It IS evident from the i'olli)\vinv; notes, extracted

from the fourth Annual Report of the Commissioners

of Agriculture and Forestry of the Hawaiian Islands, that

efforts are being maile to exploit the possibilities of

cocoa-nut planting in that Territorj':
—

The mamifacturo and shipment of a considerable

quantity of copra from the island of Kauai, the orgaiuzation
of a company to start a cocoa-nut plantation on the windward

side of Oahu, and the planting of numerous small groves on

the other islands, all point to the development of a cocoa-nut

industry.
The Hawaiian Tslaiids lie just at the northern edge of

the zone in winch the itocoa-nut will thi ivc, but the demand
for cocoa-nut products

— cocoa-nitt oil, copra, and coir—is so

great that the outlook is full of pronnse. In Hawaii it

takes from seven to ten years for a cocoa-nut grove to come
into bearing, but as this group of islands is free frfim the

severe storms that at intervals do so much damage in the

South Seas, Hawaii is able to compete successfully with

regions more favouralily located for cocoa-nut growing.

COCOA-NUT PLANTING AT ANTIGUA.
Mr. T. Jackson, Curator of the Antigua Botanic

Station, has forwarded tlie following interesting note on

cocoa-nut planting in the island :
—

The growing of cocoa nuts at .\ntigua is limited to

a great e.xtent by the numerous droughts experienced, and in

a great measiu'e by the unfavourable condition of the land.

Within the last eighteen months, however, fron: 90 to 100
acres have been planted in the lighter soils in the sonthei ii

])art of the island, and it .((jpcars jirobable that another

40 or .50 a'-res will be jilanted in the near future. 'I'lie

rainfall in those districts is somewhat greater than in other

jjarts, being about 'j2 inches per annum.
Where these cocoa-nuts have been jilanted, the .soil

appears to be suitable, being deep and of a .sandy nature.

The seedlings were raised at the Botanic Station : cocoa-nuts

were planted in beds, in which trenches had been made about
1 foot deej), care being taken wdieu plantiug that the points
of the nuts were slightly raised.

Apart from the area mentioned above, little or no land

has been previously planted on a coiinuercial scale. The few
trees which are in the island either form avenues or are veiy
scattered. In point of fact, the production of cocoa- nuts at

.Vutigua is not sutticient to meet the local demand It would
be interesting to ascertain if possible, the exact immber of

nuts annually imported int<j the island.

As already stated, the cultivation <){ this palm can only
be carried on to a limited extent at Antigua, and the

subsequent growth of these new- plantations Avill be watched
with interest. There are cocoa-nut trees already growing in

the vicinity of the new plantings, and although the plants
are attacked to-i-'some extent by scale insects, they bear

ainiually a fair crop. The new plantations are, it is

considered, growing on a more stiitable soil, and thus there

is hope that they will prove more successful.

In view of the revival of interest that appears ta

be taken in cocoa-nut planting in parts of the West
Indies, e.g., at Antigua an<l .it Nevis, it may not be out

of place in this connexion to point out that cocoa-nut

jdantations are not costly to establish or maintain : the

trees re(]uire little attention, and can frequently be

grown on land that is not suitable for other economic

crops. The varied uses of the dirferent parts of the

palm and of its products arc also worthy of attention.

The food value of the nuts constitutes the most obvious

reason for growing the palm. In some of the South Sea
Islands the kernels form the chief food of the natives. The
tiesh of the nuts, dried in the .sun, forms the copra of

commerce, and is exported to Europe and America in great

ipiautity from various trofiical countries. Copra is used in

confcctioneiy to a small extent, but this product is chiefly
valued on account of the large proportion of oil it contains,
and wdiicli is used for cooking ])urpose.s, and in the manu-
facture of soap and candles. When the oil has been extracted

from tlie cojjia, the residue forms a fairly nutritious cattle

food.

t'oir forms another very useful [Mihlnct from the cocoa-

nut. 'J'his is the fibre obtained from the husks, and is valued
at from £10 to £30 per ton, according to quality. Coir

is used in the manufacture of ropes, cordage, mats, brooms,
lirushes, etc.

The trunk of the cocoa-nut palm is hard and durable,
and is naturally utilized for a variety of purposes, such as

house-building, etc. The outer wood of the trunk is known
in England as '

j)orcupine wood,' and is esteemed for its

fine grain.
'

Toddy
'

and ' atrack
'

are alcoholic drinks manufactured
in Ceylon from the cut flower-stalks of the palm, while the

outer .shells are used as drinking vessel.s, etc., and latterly for

making buttons.
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MANGOSTEEN AT DOMINICA.

So many notes on the characteristics and quality

of the m;ir)g;osteen fruit have appeared in past issues of

the Agrh-nhund Neu-s that little can be added to

the itifcinuation already given in regard to thi.s interest-

ing product.

Plants (if till' iiiaiigo.stefn {Guiriiiin MdiKjoMuna) e.\i.st

in many of tlie West Indiai! islands, and the acconiiianying

illustration (Fig. 1 <) represents a finf,lifaltliy tree growing at

St. Aronient, Dominica, the e.state of the Hon. H. A. Alt'ord

XichoUs, C..M.G. In the 1907 8 sra^nn thi-; tree was laden

Fi<;. 13. M.WGosTEEN Tree at St. Aroment, Domixica.

with fruit, and it was e.stiniated that about 400 fruits came

to maturity. It may be mentioned, too, that a mango.steen

tree, planted in 1890 at the I>(jtanic Station, St. Vincent,

fruited for the first time towards the close of 1907.

Usually, however, the tree fruits at a much earlier age
than this, and has been known to bear in the fifth year from

planting out. At this age it has genei'aliy attained a height
of 10 feet, and a basal girth of 1 foot. With advancing years
the mangosteen fruits borne increase in number (although

yielded at irregular intervals), while the quality and flavour

improve.

The mangosteen is a native of the Malay Peninsula. It

grows well in Ceylon, but is not so successful in India.

A number of plants have been raised at the Botanic Gardens

of Trinidad and .Jamaica, and these have fruited well. In

general, however, the attempts that have been made to

naturalize this tree in foreign countries have not been so

successful as might be wi-shed.

The mangosteen does best on a loamy soil, in districts

where the rainfall reaches from 100 to 150 inches. The fruit

of (rdfciiila Jfam/ostaiia is about the size of a small apple ;

it possesses a thick tough rind, and ^vhen ripe, is of a reddish-

brown colour. The edible portion of the fruit, which is of

delicious flavour, is the white pulp (or aril) surrounding the

dark-brown seeds.

The photograph from \> hich the block tor the accompany-

ing illustration was prepared, was taken by Mr. W. Skinner,

!M.A., Head-master of the Dominica Grammar School.

LIMA BEANS.
The Lima bean (Phascolus lunatufi) is cultivated

ill most of the warmer parts of the earth, and is widely

grown in the West Indies. The species is one which
shows considerable variation in the beans (seeds)

produced, but the various kinds are divided roughly
into two classes, the

' red
'

and the
'

white.' Beans of

the latter class somewhat resemble haricot beans, and
are frequently cooked and eaten as human food.

In Mauritius, Lima beans are cultivated on a large scale,

and turned into the soil as a green manure. The plant is one

which contains a cyanogenetic glucoside, i.e., a chemical

compound which, under certain conditions, is capable of

yielding prussic acid. These plants are, therefore, dangerous
as a stock food, and many cases are reported from Mauritius

and other countries of animals having been poisoned as the

result of eating the green vegetation. Fatal results to

stock, too, have not infrequently followed the consumption
of raw seed (beans) in Mauritius and .Java, and cases of

poisoning among cattle in Groat Britain have been traced to

the use of beans of Pluiseolua lunatus, imported from the

above two countries. The beans on analysis have been

shown to contain varying quantities of prussic acid.

Beans of Phaseolus lumitus (both red and white) are also

imported in large quantities into Great Britain from Burma,
the particular variety being known as '

Rangoon
'

beans.

Although they have been fed to cattle on an extensive scale

for some time past, no ill effects have so far followed their

use. The beans from Burma contain prussic acid, but in much
smaller quantity than those from Mauritius and Java.

Burmese beans are also used as human food in many parts of

Europe.
Attention is called to the poisonous projjerties of tho

beans in question in a len.gthy article appearing in the Journal
of the Board of Agriculture of Great Britain (Vol. XIV,
p. 722), where the results of analysis of a large number of

specimens from different sources are tabulated.

It has been stated that by cooking the beans the

glucoside which yields the prussic acid is removed. This

does not appear to be always the case, however, and

investigations made at the Imjierial Institute lead to the

conclusion that no change is effected in the quantity of

glucoside present even after boiling. The enzyme or ferment

which liberates the prussic acid from the glucoside is

destroyed, however, and as a result, no poison is formed when
the beans ai'c ground and mixed with water.

In view of the wide interests involved, the authors of

the paper mentioned express the opinion that it is desirable

that an extended investigation be made, to determine finally

the suitability or otherwise of Lima beans as a food material

for human beings and live stock.
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WEST INDIAN COTTON.
Messrs. Wolstenholme & Holland, of Liverpool,

write as t'ollows on JIarch 1, in reference to the sales of

West Indian Sea Island cotton :
—

Since oui- last fortnightly report, about 200 bales of

West Indian Sea Island cotton have been sold at fairl}' steady

price.s. The sales include about t^O bales from Nevis and
St. Kitt's at I2i(/. and IShd., and 10 bales from St. Vincent

at 15d

Seeing that the Sea Island cotton sold tliis year to date

at Charle.-:ton amounts to 1G,000 bales against 8,000 last year,

spinners will not be eager buyers, having su[)plied their

wants freely before the arrival of the bulk of the West Indian

crop. At the same time, we do not think that consumers
desire to see lower prices for the cotton, and if planters
e.xerci.se patience, it is not likelj' there will be much difficulty
in disposing of the crop at about the present range of prices.

If, however, cotton is forced for immediate sale, it is only
natural that buyers would e.\pect to get very considerable

concessions.

AGRICULTURAL PROGRESS AT
GRENADA.

Some introductory notes to the latest report of the

Agricultural Superintendent at Grenada .s\unmarizes

the progress made iti conne.xion with the agricultural
industries of the island during 1907-.S. The year
reviewed has, it is stated, been one of marked activity

along many lines of improvement.

Many of the larger estates in the islam! have established

cacao e.\[)eriment stations under the direct control of the

Agricultural l.)e[>artmciit, and two new ones were started last

year. As the result of the teaching given by the officeivs of

the Department, unsatisfactory methods of cultivation and

management are gradually being abandoned by cacao

growers. As an example, the method of applying lime to the

.soil may be in.stanced. Lime has a very beneficial influence

on the heavy clay soils of Grenada, but in the past it was

customary merely to heap it round the cacao trees, where it

rapidly caked, and did little good. The right method, i.e.,

si)reading the lime broadcast anil lightly covering it with

surface soil, is now being generally adopted.
The value of mulching the soil is now realized by nearly

all planters, and wherevci' material is available, large areas

are annually nuilched.

More attention lui.s lately been paid to clean cultivation,

pnniing, and general .sanitation of cacao orchards. The

burial of cacao shells, so as to a.ssist in preventing the spread
of Diplodia and other fungus diseases has also become more

general. Ue.sin oil is ra|iidly displacing tar as a dressing for

cuts on cacao trees.

Gordon cacao drying machines (see last number of At/ri-

riihnral Xcii's, page 7.i) have become very popular at Grenada;
five were erected in 1907 S, and five more are on order.

Two l^rize-holdings' competitions
—in St. John's and

(St. David's parishes
—were held during the year, and it is

hoped before long to hold a competition in each parish every
year. This movement has been attended with very valuable
results in encouraging better tillage among peasant proprietors
in the island.

A popular feature of tlu' work of the Department has
been the agricultural meetings which have been held at

various centres in the islaml for the discussion of such
matters as are of special interest to planters and peasants.
These meetings were, in all cases, well attended.

The cacao experiment stations on estates, which are

worked by cooperation ijf the estate owners with officers of

the r)e|)artnient have already been referred to. The manner
in which the work is conducted ensures the interest of those
most concerned, and when it has been continued for several

seasons, so as to secure cumulative and reliable results, should

prove most valuable. Cacao experiment plots, both at the

station and in country districts, are also carried on under the

supervi.sion of the Department. These plots serve a useful

])urpose as points at which the Agricultural Instructor can
meet the peasants and give a<ldresses, with practical
demonstrations.

Some progress has of late been made in checking
'

black blight
'

at fJrenada. General co-operation and
combined effort will be necessary, however, before the
'

bliglit
'

is lirought under anything approaching control.

It has been demonstrated that Sea Island cotton will

grow successfulLjJi^-nd give g)od returns on light sandy soils

near the coast.

RUBBER AT GRENADA.
Small areas of laiul ha\e annually been planted

with rubber at Grenada for some years past, and there

is A large acreage in the mountains and on various

ridges which would probably be utilized in a profit-

able manner by planting up with Hevea or Castilloa

trees. The following notes on rubber growing in the

island appear in the report for 1907-8 of the Agri-
cultural Superintendent :

—
Continued interest has been taken in rubber (ilanting all

over the i-sland, and the majority of planters have now
decided to plant Ilei'ea hrasiliciixis rather than (Jasti/lod

(daatica. The former grows ijuickly and well, and is not

subject, as is Castilloa, to attack by scale insects. A large

consignment of seed received from Ceylon, owing to an

unfortunate delay in transit, showed very poor germinating

power, but all the .seed which could be supplied by the

Gardens was eagerly sought for and germinated well.

A large order has been again sent to Ceylon.
The trees at jiresenr in existence in the island are

making rapid growth and appear in every way healthy and

satisfactory.

.\t Tuilieries esUite es|iecially, wliere a large acreage of

rublier, consisting of lli'veji //rio^iliensia, Custlllmi e/nxticd,

and Fitntuiii.ia ihtstka, has been planted, all the plants are

doing extremely well and making remarkably rapid growth.
Some Hevea plants, barely three years old, are already 20 feet

high.
-At the lioianic .Station during the year, three l)lots of

rubber have been planted out on the slope near the section

devoted to timber trees, ciMisisting respectively of Castilloa,

Hevea, and Kuntumia. The plants have made satisfactory

progress, and it is ho[ied that these plots may be of use f(<r

experimental purposes when the trees now being planted on

the estates are ready for tapping.
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TOGGENBERG GOAT 'BRUCE.'
The accompanying picture (Fig. 14) represents

the pure-bred Toggenberg ram goat
'

Bruce,
'

which

was imported from England by the Imperial Depart-
ment of Agriculture

—through the British Goat

Society—in 1903.

'Bruce' was a handsome (hmiiless) well grown animal,

two years old at time of impoitatioii, and ot excellent

pedigree. A female goat of the .same breed,
'

Paidine,
' was

brought to the West Indies at the same lime. Ti.ggenberg

goats are famous all over the world for their high milk-yield-

ing capacity, and 'Pauline' fully stistained the re|mtation of

the breed from this point of view. On one occasion, after the

birth of three kids, she gave a yield of 7 iiitits
of milk daily

for some time.

Fig. 14. Toggenberu Goat 'Bruce."

' Bruce
' was kept at Halton estate, Barbados, for a con-

siderable time, and his services weie much in requisition by
owners of goats in the neighbourhood. Numbers of

his progeny are still to be seen in the islaml. In 1905,
' Bruce

' was transferred to Antigua, where he died in the

following year. A son of his,
'

Paul,", was transferred to

St. Vincent for some time. The female goat
'

Pauline
'

had
two kids when she arrived, and gave Iiirth to ti^e more at

Barbados before .she died in lOOi""). Tun or three of these

have been sent to other islands.

COVER CROPS l-EA'SUS CLEAN WEEDING
IN PERMANENT CULTIVATIONS.
Rubber planting is comparatively a new industry

in the Malay States and Ceylon. and the methods of culti-

vation adopted have been, so far, necessarily experi-
mental. In general, it has been the custom for planters
to carry out the practice of clean weeding between the

trees in preference to growing cover crops of any
description.

In an article contributed to the A (jricultural

Bulletin of the Federated Malay States for September
last, Mr. J. B. Carruthers discusses the conditions of

the case, and brings forward, for the consideration of

planters, the advantages of allowing the soil, in orchard

cultivation of such permauent crops as rubber, to be

occupied by cover crops instead of being clean weeded.

This question was briefly dealt with in the. Agri-
cultiiral X'eus of December 2(i last (page 407).

The practice of clean weeding, as applied to the culture

of tropical crops, was, in the case of early planters, the result

of experience gained in England and Scotland, where turnips,

wheat, cabbages, etc. are grown under the conditions of

a temperate climate. Clean weeding is undoubtedly suitable

to the conditions which prevail in Great Britain, and is

recognized as being an essential part of good farming.
The principle of kee))ing the land free from weed growth,

however, is frequently adopted by planters in the tropics who
do not consider whetlier the practice is suited for all cultiva-

tions in all climates.

In temperate climates little damage can be done by
e.xposing the surface soil, but in the tropics a good deal of

harm may result from allowing soil in good condition to be

open to the alternate ett"ects of baking sun, and heavy down-

pours of rain. Further, owing to the rapidity with which

plant growth takes place under tropical conditions, the

amount of labour entailed in keeping the land clean is far

greater than in temperate climates.

Although clean weeding promotes quick growth of the

young rubber trees, it carries with it heavy disadvantages ;

as the result of e.xposure to the sun, moisture is evaporated
in large quantity ;

bacteria also, which are largely responsible
for the continuous supply of plant food, cannot exist in the

sun baked soil. Further the top soil, more especially on

sloping land, is being continuously washed away during heavy
rain, and this entails great loss of plant food.

Weeds and other green plants undoubtedly take

a certain amount of plant food from the soil, and by their

agency transpiration of moisture also goes on. Under the

conditions which prevail in rubber plantations, however,
such losses are more than repaid by the protection given to

the soil, and the supply of organic matter provided, when the

plants are turned into the land. When leguminous plants
such as C'rotolaria, Jliniosa, Desmodium, etc., are sown or

planted beneath the trees, these are of additional value, as

being the means of adding nitrogen to the soil.

It should be pointed out that the above principles alao

hold good in relation to cacao cultivation in the West Indies.

DEPARTMENT NE'WS.
The Imperial Commissioner of Agriculture left)

Barbados by the R M.S. ' Esk
'

on March 16, for a short
official visit to St. Lucia. Dr. Watts is expected to

return on March 23.

Mr. H. A. Ballon, M.Sc, Entomologist to the

Imperial Department of Agriculture, also left Barbados
on the

• Esk
'

for the purpose of paying a brief visit

to Montserrat : and with the further object of calling
at Grenada, St. Vincent, and St Lucia en route, in

order to arrange the preliminary steps to be taken in

carrying out a systematic investigation of scale insects

and their parasites in the several islands.

Mr. C. W. Jemmett, Entomologist to the Govern-
ment of Southern Nigeria who has for the past six

months been attached to the scientific staff of the

Imperial Department of Agriculture, proceeded to

England by the R.M.S. 'Clyde' on March 9 last,,

preparatory to taking up his duties in Nigeria.
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EDITORIAL NOTICES.

Letters and matter for publication, as well as all

specimens for naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,
Barbados.

All applications for Copies of the
'

Agricultural
News '

should be addressed to the Agents, and not to

the Department.
Local Agents: Messrs. Bowen & Sons, Bridge-

town, Barbados. London Agents : Messrs. Dulau &
Co., 37, Soho Square, W., and The West India Com-
mittee, 1.5, Seething Lane, E.G. A complete list of

Agents will be found on page 3 of the cover.

The Agricultural News: Price \d. per number,

post free 2d. Annual subscription payable to Agents,
2s. 2d. Post free, 4.s. 4rf.

^Qritultural |lnuH
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NOTES AND COMMENTS.
Contents of Present Issue.

The organization and some of the lines of work
of the United States Department of Agriculture are

briefly described in the editorial. A concluding
article on the same subject will appear in the next issue.

The notes under '

Sugar Industry
'

(page 83)
relate to sugar production in Cuba, tlie history of the

decay of the Bourbon cane at Antisrua, and a new

cane-reaping machine latel}' invented in Queensland.

Increased interest has lately been shown in cocoa-

nut planting at Antigua (page 84); on page 8.5 are

one or two notes on the mangosteen in the West
Indies, accompanied by an illustration of a fine mangos-
teen tree at Dominica.

Considerable agricultural progress was made at

Crenada in the year 1907-8. The chief lines along
which improvement is apparent are indicated in the

articles on page 80.

The case for cover crops as against clean weeding
in permanent cultivations, such as cacao, rubber, etc.,

is briefly stated on page 87.

The report on the first Preliminary E.\amination
in Agriculture held in the Leeward Islands by this

Department api)cars on page 90 : the pass list of

candidates and the inicstions set are included.

The risk of introducing new ))lant di.seases

through the agency of imported sugar-canes has
attracted the attention of the British (Juiana Board
of Agriculture : .souif interesting recommendations
made by the Board mi the subject, are reprinted on

page 91.

Department Publications.

The inde.K and title-page of Volume VII of the

Agricultural Xeivs are published as a supplement to

the present issue, so that readers can now have t.heir

numbers bound up.

The whole series of repnrts, for the year 1907-8,
on the various Botanic Stations of the West Indies
have now been issued, and are on sale by all the Agents
of the Department. In the cases of St. Vincent,
Dominica, Antigua, and St. Kitt's-Nevis the reports
on the Botanic Station, Agricultural Experiments, etc.,

are published at OcZ. each number, while the reports
relating to Grenada, St. Lucia, Mont.serrat, and the

Virgin Islands are issued at a price of .3<Z. each. As
usual, the above reports eontain a good deal of

interesting and valuable information.

Four additions have recently been made to the

Pamphlet Series of the Imperial Department of

Agriculture : these comprise yiamphlet reports on the

Seedling and Mainirial Experimeiits with Sugar-cane
at Antigua and St. Kitt's, 1907-8 (No.s. 5(5 and 57,
Price 4(/. each): Itu-^ect Pests (rf Cacao (No. .58, Price

4(/.), and Sugai-cane Experiments at Barbados, 1907-8

(No. .59, Price 6-/.).

Minor Crops in the Virgin Islands.

Attention is drawn in the 1907-8 report of the

Agricultural Instructi)r at Tortola to the possibilities
that exist of cultivating a number ot minor crops in the

Virgin Islands ; among these are cacan. coffee, onions,

English potatos, limes, cocoa-nuts, and cassava.

Cacao grows well in certain districts at Tortola,
and it should be possible to develop a sm.-ill but profit-
able cultivation. About 200 cacao trees were distributed
from the Experiment Station in 1907-8. Both
Arabian and Liberian coffees succeed in different
localities of the island. All the coffee required eould be

produced locally.

A plot of land at the Station was sown with onion
seed in November; the seedlings were planted out, and
five months later a crop of 600 lb. of onions was
obtained. It was found that by careful stringing and

hanging u]) in .i cool airy place, the onions can be kept
in good Ciinditinii for at least six uionths. It is pointed
out that iiy making two sowings—one early and one
late—and stringing the produce as suggested, onions

grown locally could be available all the year round, and
thus there would be no further need for imported

produce. English potatos planted at the Experiment
Station, which is at sea-level, did not succeed, but this

crop can be profitably t;rown in the hills at about
1,000 feet elevation. The best varieties of cassava
under cultivation at the Station gave returns valued
at from £6 to £7 per acre.

Some slight progress has been made in lime

planting, and the Agricultural Instructor mentions
that there are plenty of places in Tortola where lime
trees can be successfully grown, and that it is a crop
well worthy of the attention of peasant proprietors in

the island.
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Agricultural Bank at St. Vincent.

Some notes in the St. Vincent press contain

particulars of arrangements that have been made to

start an Agricultural Credit and Loans' Bank in that

island.

The capital of the bank will consist of $5,000,
which will be raised by the sale of .5,000 shares. It will

be seen, therefore, that there can be but few among
those who will probabl}* benefit from the establishment
of the bank, who cannot aftbrd to become shareholders.

The promotors of the enterprise state in their pros-

pectus that the management of the bank will be

entrusted to a Board of Directors, who shall be elected

by ballot every year, and any shareholder possessing
not less than ten shares shall be eligible for election.

A Chairman elected by the Board will act as adminis-

trative head of the bank. Rules as to government of

the bank will be made by the first Board of Directors.

The bank should prove a useful institution to

small holders in St. Vincent, and its working will be
watched with interest from other islands as well.

Balata Output in British Guiana.

Balata, as is generally known, is a product which
more nearly resembles gutta-percha than india-rubber,
and is exported from British, French, and Dutch
Guianas. It is obtained from the bullet-wood tree

{Mimusops glohofia), the wood of which forms a very
useful timber. This tree is indigenous to South
America and to Trinidad.

The balata output from British Guiana has shown

steady and very satisfactory advance of recent years.
In 1904-5 the export was 501,509 lb.: the shipments
increased to 634,242 lb. in I90(J-7, to 978,269 It), in

1907-8, and to no less than 1,124,958 lb. during the
calendar year 1908.

In the past, licences to collect lialat'a in British

Guiana conferred this right for only one, two, or three

years : licence-holders have lately obtained a more
ixed tenure, however, by the extension of the period to

fifteen years. This concession has been made in the

hope of attracting more capital to the industry.
Labour difficulties at present form the chief obstacle to

further development.

^^^^* ^ —
Ecanda Root Rubber.

A small supply of the seed of an interesting rubber-

yielding plant
—

Ra'phuinacme utllis—or ' Ecanda
rubber,' the home of which is in Portuguese West
Africa, was lately received from Kew, and has been
<listributed to several of the West. Indian Botanic
Stations. The plant in question (which belongs to the
order Asclepiadaceae) differs from other sources of
rubber in that it does not develop into a tree, but
is merely a dwarf herbaceous plant, and the rubber
latex is obtained not from the stem, but from the fairly

large and tuberous root. Plants of R. iitilis are

reported to exist in large quantity over the '

treeless,

sandy, and alluvial tracts' that occur at altitudes of
from 4.000 to 5,500 feet in certain districts of West
Africa.

The particulars at present known of this 'Ek;anda'

plant are summarized in the Keir BullHin (No. 5,

1908), from which it is seen that rubber, containing as

much as 92-6 per cent, of caoutchouc has been

prepared from the latex of the roots. Reports on the

development of the young plants at the Botanic Stations,
and the age at which the tubers may be expected to

yield a supply of latex will be awaited with interest.

Good Varieties of Sweet Potatos.

Since the sweet potato is such a prominent article

of diet in the West Indies, it is natural that a large
number of experiments should have been carried out
in different islands to determine the varieties which

give the best yield. Perhaps the most conclusive

trials of this kind have been those conducted at

St. Kitt's and Antigua.

At St. Kitt's, on the avei'age of from four to seven

experiments, eight varieties have given yields ranging
from 11,000 to 16,500 lb. per acre: the best of these

are
'

Spooner,'
' Blue Bell,'

'

Caroline Lee,'
' White

Gilkes
'

and '

Hug-me-tight.' The potatos were planted
in June on 3-feet banks, and at distances of 2 feet

apart on the banks : the crop was gathered in the

following March.

In the results obtained at Antigua, the varieties
'

Caroline Lee
'

and '

Spooner
'

are again well to the
front with yields of 15,040 it)., and 12,320 lb. respect-

ively.
'

Hen-and-Chickens,' however, did best of all

with a return of 19,200 ft. per acre ; this kind was not

so successful at St. Kitt's. Other varieties which were

very satisfactory at Antigua are
'

T. 4,' (12,640 lb.),
'

T. 1
'

(12,160 lb.), and ' Barbados Barrel,' (11,040 lb.).

Encourapfement for Agriculture in Panama.

The National Assembly of the republic of Panama

lately voted the expenditure of a considerable sum of

money with the object of encouraging agricultural devel-

opment in that country. Labour being one of the chief

needs, £2,000 are to be allotted for the purpose of assist-

ing in the establishment of small foreign labouring
colonies in districts that can most readily be opened up,
and Spanish immigrants are to be specially encouraged
to settle there. A further sum of £800 is assigned for

the purchase and free distribution among the poorer

agriculturists of light labour-saving machiner}', such as

light ploughs, cultivators, seed-sowing machines, corn-

shelling mills, and agricultural implements in general.
With the object of introducing superior varieties of

grain and grasses, seeds to the value of £100 have been

imported and distributed, and a further £50 has been

allotted for the purchase of
'

foreign agricultural

journals of recognized utility,' which will also be

distributed among agriculturists in the country.

The republic of Panama possesses considerable agri-
cultural resources, large districts being suited to the

production of rubber, cacao, bananas, cocoa-nuts,

sarsaparilla, vanilla, etc.
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STUDENTS' CORNER.

AGRICULTURAL EXAMINATIONS.
The fii«t Preliminary examination in connexion

with the scheme of Reading Courses lately established

by the Imperial Department of Agriculture was held

at Antigua on February 15 and St. Kitt's on February
IH, 1909.

Eleven candidates presented themselves for exam-
ination at Antigua and three at St. Kitt's. Of a total

of fourteen, five failed to satisfy the examiners.

Of the St. Kitt's candidates two passed in the first

class and one in the se.-nn(i, while at Antigua there

were three second and three thiid class candidates.

The names of the successful candidates are as

follows :
—•

AT .4NTIGUA.

First Class :

AT ST. KITT a.

First Class :

W. .J. Howell

H. H. Walwyri

Second Class :

C. G. Goodall.

Second Class :

L. W. D. H.a Court

.J. Hamilton
W. A. Hewlett

Third Class:

W. F. Gore

C. J. A. Hallpike
C. O. A. Slipppard

QUESTIONS.

For the written portion of the examination fifteen

questions were set, and of these not more than ten

were to be attempted by any candidate.

The questions were as follows:—
1. WliJit is the .itiiiiispheie iiiid of whut is it cuiiipd.sed ?

Give ;i brief accmint of its relatiims to aniimil and vegetable
life.

2. What do yuu iindei-staiid liy tin- fnlldwiii^ terms in

relation to .soils :
— Sand, Sandy Loam. Loam, Heavj- Loam,

Clay.
:{. What is plant food f N.ame the prineipal plant foods

;ind explain carefully how they are at).soil)ed V)y the plant.
4. Is it necessary to drain all soils ! If not, why not I On

what iloes the necessity or otherwise for drain.age depend '!

"). What is the ul)ject of (k) Pluughinj;, {b) Harrowing ?

De.scril)e the construction of .some simple form of plough.
(i. What i.s farmyard manure '! What are its uianurial

constituents ! In wliat lespects does it (litter from a complete
artificial manure !

7. Explain with short notes the following terms :

W'gclable compost, green dressing, bare fallow, suli.soiling,

mulrh. cambial layer, deiiitritication, balanced ration.

5. What is Carluin ! What do you understand by
' Carbon

a.s.sinulation
'

in relation to plants and how is it ett'ected '!

!). Describe (u) the tio^ver, (b) the root, of any common
plant.

10. What do you understand liy fertilization of a flower ;

AVhat is the ditl'erence l)el\veen self-fertilization and cro.s.s-fertili-

/.ation ? Describe the manner in which fertilization is eti'ected in

the case of .some conniii>u pl;int.

11. In what esseiuial particuhirs does propagation by
«:uttings differ from prop.igation by seed !

12. What ;ire leginiiMious crops and wh.-it is tlieir spet'ial

significance in jiractical agriculture !

V.i. Wliat is a ruminant animal ! Describe carefully the
^structine of the stomach of .sonie ruminant aniiuul with which

^oU are acipiainteil.

14. Write /I short accmuit of tlie circulation tif tlie Ijlood
of an animal.

15. Give a .short account of the general principles under-

lying the ])roper feeding of .stock.

In addition to the writing of papers in answer to

the set questions, the candidates were examined orally

by the exatiiiners, who, taking each candidate in turn,,

examined all on the same topics. The examinations at

Antigua, both Vv-ritten and oral, were conducted by
Mr. H A. Tempany, B.Sc, F.I.C., F.C.S., and
Mr. A. H. Kirby, B.A.

At St. Kitt's, Mr. G. G. Atichinleok, B.Sc, Science
Master at the Grammar School, Mr. B A. Hardtman,
and Mr. F. R Shepherd, Agricultural Superintendent,
condticted the oral or viva voce examination, the
written examination being supervised bj- Mr. W. H.
Mitchell, M. A., Head-master of the Grammar School.

Thi.s first examination is naturally of great intere.st. It

reveels some of the difficulties which candidates laboiu- under,
as shown by tlieir written papers and the an.swers given to

the viva voi-e questions. The excellent arrangement of the

subject matter for both parts of the examination in Antigua
and St. Kitt's will serve as a useful basis for future

examinations.

Selections from the questions on which the viva voce

examinati<ai was based will be published in the .'Students'

Corner from time to time, with the references for reading,
in order to assist candidates in becoming familiar with the

,

topics which are considered to come within the .scope of the

Preliminary Examinations.

In order that the duties of the examiners who conducted
the oral part of the examination should be thoroughly
and carefully performed, they were at pains to prepare
beforehand a systematic plan upon which the work of

examination was based. It is interesting to quote from the

report from St. Kitt's some details of the line of action which
was adopted there.

Some time previous to the examination, a series of

questions was drawn up by the examiners, similar in form
and subject to those wliich candidates would later be required
to answer. These questions (for this first examination) related

to four topics, viz. (1) Capillarity, (2) Plant foods, (."5) The
roots of plants, (4) The stems of plants. The manner in

which these topics were treated in certain passages of the
books that have been recommended to the students was fully
considered by the examiner.s, so that they would be able to-

judge how far candidates liad benefited from their reading.

This plan of grouping the questions under general topics
was for the convenience of the e.xaminers, and it was found to be-

of considerable advantage, since it enabled them consistently
to approach the several subjects in the same way with every
candidate, and to lead from one point to another without any
breaks in the continuitj'.

It was not thought desirable to ask specific (juestions

demanding lengthy answers, but rather to use each question
as a nucleus around which to introduce discussion, tlie

examiners endeavouring to draw out the candidates" knowledge
step by step.

The examiners were at liberty to ask pertinent (piestions
and obtain explanations of any points not clearly stated by the
candidates. In this way much of the natural nervousness of

the candidates was overcome and a good estimate of their

knowledge arrived at.
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The following is quoted from the report of the

examiners at Antigua :
—

'

(a) The general character of the knowledge displayed

emphasizes the necessity for personal guidance and instruc-

tion for the candidates, and it would be advantageous, in our

opinion, if it could be found possible to extend the amount
of guidance now given, at any rate in the case of Preliminary
candidates.

'

(b) We are of opinion that in dealing with candidates

of this class the oral examination is very necessary in order

to arrive at a true idea of their attainments, since in a written

paper candidates often do not possess sufficient general
.education to give due and full expression to the facts with

which they are acijuainted.'

The results of the examinations may be taken as

very encouraging. A good proportion of the candidates

have passed, and they are well distributed in the first,

second, and third classes. All who have in any way
-assisted in carrying out the Reading Courses and
the Examinations have a much better knowledge of

the gener;il points concerning which candidates are

liable to be weak or strong, and the candidates them-
selves are much better fitted for the next examinations,
whether it be Preliriiinary for those who failed this

time, or Intermediate for those who have befn successful.

It is expected that Preliminary and Intermediate

examinations will be held throughout the West Indies

some six or seven months from now, and of these due
notice will be given

AGRICULTURAL TRAINING FOR BRITISH
GUIANA BOYS.

A circular lately issued by the Education Depart-
ment of British Guiana contains particulars of a scheme
for training a limited number of boys in the theory
and practice of agriculture under the supervision of the
Director of Science and Agriculture.

In accordance with the terms of this scheme, three

candidates will be .selected for apprenticeship at the Botanic
Gardens in .January 1910. The.se candidates must be over
fourteen and under sixteen years of age, of good character,
he able to give evidence of a fair general education, and must
Tiave received practical instruction in Nature Study in a School
Garden for at least the last two years of their school career.

A probation period of three months is required before
the boys are finally apprenticed ;

if this is satisfactorily

passed they are to be indentured for three years to the
Director of Science and Agriculture.

One of the main provisions of the scheme specifies that

during the apprenticeship period, the boys will be employed
for half the time in the expeiimental fields and for the other
half in the Botanic Gardens, in alternate periods at the two

places. They will also attend at least one cour.se of lectures

to Student Teachers at Queen's College during the .second i)r

third year of a[)prenticeship.
Further opportunities for the acquirement of agri-

cultural knowledge by these apprentices will also be provided,
and they will be i)aid for the work done by them at the

following rates :
—

Not less than 16c. per day during the first year ;
not

less than HOc. per day dtu'ing the second year ; and not less

than 2-lc. per day during the thii-d year.

SUGAR-CANE IMPORTATION AND INTRO-
DUCTION OF PLANT DISEASES.

KE<J( IMMEND.\TI0N.S IN BRITI.SH GUIAX.i.

The suggested importation by a firm in British
Guiana of sugar-canes from Java has drawn the atten-
tion of the Board of Agriculture of the colony to the

desirability of taking steps to ensure that no plant
diseases shall be introduced by such means. This
matter was discussed at a recent meeting of the Board
of Agriculture, when Professor Harrison pointed out
the advisability of imposing restrictions on the importa-
tion of sugar-canes and cuttings from Java, Australia,

Fiji, Brazil, and the West Indian islands, on account,
of the prevalence of certain insect pests and fungoid
diseases in the countries specified, which up to the

present did not exist in British Guiana. The follow-

ing resolution in reference to the subject was carried

unanimously :
—

The Board of Agriculture recommend, under section 2
of the

'

Impciitation of Plant Di.seases Prevention Ordi-

nance, 1903,' to the Governor-in-Oouncil that the importation
of all sugar-canes, and cuttings thereof, from .Java, Australia,

Fiji, Brazil, and the West Indian islands, shall not be
allowed to be imported into British Guiana in any description
of earth or soil.

(2) All sugar-canes, or cuttings thereof, from the above-
mentioned })laces to be inspected by the Government Botanist
before being removed from the wharf or stelling at which

they are landed, and not to be i-enioved from that place unless

permitted by the Government Botanist in writing.

(3) If, on such inspection, the sugar-canes, or cuttings
thereof, be found to be not free frf)m pests or diseases of any
sort already known to occur in the colon}-, the sugar-canes or

cuttings to be treated as the Government Botanist may
direct, before removal from the wharf. If they are found to
be infected with any pe.st or disease not commonly known in

this colony, the sugar-canes or cuttings to be destroyed under
the supervision of the Government Botani.st, or an officer of
the Department of Science and Agriculture delegated for the

purpose.

(4) If their removal is authorized by the Government
Botanist, the sugar-canes, or cuttings thereof, to be planted in

a nursery apart from the general cultivation, and separate
from iither varieties of canes, a?iil to be subject from time to

time, during twelve months fioni the date of importation, to

inspection by an officer of the Department of Science and

Agricultui-e. If the canes are fijund, on any inspection, to be

suffering from any pests or diseases already known in the

colony, they shall be treated as directed by the < Government

Botanist, and if suffering from any pests or diseases not

commonly known in the colony, they shall be rooted out and

destroyed under the inunediate snpervi.sion of the inspecting
( ifticer.

The wisdom of precautions such as are indicated
in the above resolution must be apparent to all who
have in any way considered the matter Neglect to

take steps such as those recommended has not infre-

quently restdted in severe and long-continued loss t»

agriculturists in different countries.

/
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The Vanilla beans grown at Hope Gardens, Jamaica, are

not exported as gathered, but are dealt with locally, essence

of vanilla being prepared from them. This product sells at

20s. per gallon, which is equal to 10s. 6c?. per lb. of cured

beans. {JouriutI of Jamaica Ayrindtural Societi/.)

GLEANINGS.

The cacao crop of Grenada for 1907-8 reached 64,397

bags, which is the largest return obtained since 1904, w^hen

the record crop for the island- -67,225 bags—was gatheved.

Mr. F. A Stockdalf, Government Botanist of British

Guiana, has been appointed Deputy-Chairman of tlie Board

of Agriculture of the rolony.

The Barbados sugar market opened on March 1 2, when

muscovado sugar sold at SI "75 per 100 R. Fancy and choice

molasses are selling at 15c. and IGc. per gallon.

Nine selected dairy cows were recently purchased at

Barbados by the Demerara Dairy Company, and shipped to

Georgetown. The prices paid for these animals varied

$50 to !i?70.

from

A largely signed jjetition has been forwarded to the

Governor of the Leeward Islands from the inhabitants of

Montserrat, praying for the removal of the duty on cotton

exported from the islami.

It is estimated by the Warden that about 70,000 rubber

trees have now been planted in the Savana Grande Ward

I'nion, Trinidad. From 8,000 to 10,000 of these were

tapped in 1907-8, and 3,000 ft. of rubber obtained, which

fetelied, on an average, 3.--. 4'/. jier It).

The Agricultural Instructor of the Virgin Islands

nientions in his latest rejjort that the coffee reijuired locally

could all be produced at Tortola without difficulty. Many
Liberian coffee trees are in bearing at the Botanic Station,

and the Aralnan variety docs well in the more hilly districts.

One ton of sugar, and 2,816 puncheons of molasse.s, the

produce of the jiresent season's crop, had been shipped from
Barbados up to March 11, as compared with 387 tons of

sugar and 3,461 puncheons of molasses exported to the .same

date in 1908.

The Demerara Ar;iimj reports that a comi'any (styled

the Balata and Rubber Corporation) has lately been formed

in England, with a nominal capital of £160,000, for the

primary object of exploiting the balata and rubber resources

of British Guiana.

in Cuba numbered 4,137 in 1907,

hives was 120,250. Honey was
The apiaries existin;.

and the total number of

proiluced to the extent of 46»8,459 gallons, and realized an

average selling price of Is. 3(/. per gallon. Wax commanded

a price of l.s. per fc. (British Consular Report.)

The shipments of cacao from Trinidad in February last

amounted to 6,390,202 1)j. Gf this quantity, 3,748,11)5 lb.

went to France, 1,293,450 lb. to the United States, 863,577 lb.

to the United Kingdom, and 142,450 lb. to Canada. The

total exports from January 1 to February 28, 1909, have

been 14,841,342 lb. (I'roeeediwjs of Trinidad Agricidtmxd

,Societ>/.)

Farmer-grown canes to the extent of 56,537 tons, valued

at $121,615, were produced in the Naparima Ward Union^
Trinidad, in 1907-8. Large areas in this Ward Union are

being planted with cacao by purchasers of Crown lands,,

and it is estimated that about 4,000 acres are now under the

latter crop. (
Warden's Annua/ Report.)

A recent British Consular Report states that the average

agricultural wages paid in Cuba are as follows : For a foreman,
about £7 1 2s. 8(/. per month

;
for a labourer (presumably

more or less skilled), about 3s. Qd. per day, and for an

ordinary 'farm hand,' about 2s. lid. per day. The cost of

board for a labourer is placed at about 9s. per week.

In recommending that eucalyptus trees be more exten-

sively planted on sugar e.states in the West Indies, the Journal

of the Jamaica Agricultural Society mentions that the leaves

possess a property which makes them useful for cleaning

purposes. If a quantity of leaves is placed in a boiler and

boiled, the resulting decoction will soften any incrustation of

lime that may have formed, so that it can easily be removed.

Manurial experiments with rice, carried out in Hawaii,.
indicate that nitrogen in the form of sulphate of ammonia i»

especially suitable for this crop. Fish guano also gave good
results. Next to these two substances superjihosphate seem-

ed to be most available to the plant. The best combination

of manures for the rice crop was sulphate of ammoiua and

superphosphate.

The Government of ^lartinique are making praiseworthy
efforts for the encouragement of agriculture in the island.

Three experiment stations have been established, from which

economic plants are distributed free of charge to residents of

the colony. In 1906-7, plants to the number of 85,000 were

sent out, and for the year ended June 30, 1908, no less than

103,000 were supplied.

The '

mealy bug
'

scale insect (Dactylopius cilri) was

reported to have increased very considerably on cacao trees at

Grenada towards the end of 1908. This is possibly due to

the drought that has been experienced in the i.'<land. The
attack is chiefly on the leaves, and also to some extent ou

the cacao pods and pod stems. Spraying with kerosene

emulsion, whenever possible, is recommended for this pest.

Experiments with the new nitrogenous manure, calcium

cyanamide, rei)orled upon in the Journal of the Board <f Aari-

ridtiire (Great Britain) lead to the conclusion that
'

this

manure, as now manufactured, can be stored for a reason-

able time, under ordinary conditions, without loss of its

fertilizing properties, and that the calcium cyanamide can

also be mixed with superphosphate, without difficulty or

resulting loss.'
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INSECT NOTES.

Fruit FI3- at Bermuda.
The nccniiip.-uiying ai;cauiit nf the ravatres of the

-fruit fly at Beniimhi, and <•>(' the mea.'^uiv.s that have

been adopted for the exteiminatioii of tlie pest, has lieen

received from iTr. T. J. Harris, Superintendent of the

Botanical Department in that colony:
—

The Mediterranean fruit tiy {Crrcititis cajiihihi. Weid.)

lias been at work at Bermuda ssince about the year 1><(54, and

is .su]iposed to have been introduced, into tlie islands through
the medium of some peaches brought from Madeira. Tp to

that time, all the fruits of both the temperate and tropic

zones of the East and West grew and yielded in alnindant

profusion, while the nnicjue climatic conditions of Bermuda

imparted to them a distinctive flavour, and developed

Fic. 15. C'EEATrris (.'ai'itaiw.

n. adult fly ; c. larva ; both enlarged.

(Beproduoed from Yt'ni--h(i(jk of U.S. Department of Agricul-

ture, 1897, page .537).

unusually large and luscious fruits. Peaches were tlie first

fruits to be attacked, but the fly soon began to attack other

kinds of fruit, and so serious have the ravages of this

insect become th.at (pntc 90 per cent, of the trees have been

cut down and destroyed
When the Fruit Fly Destruction Act was pas.sed in

March 1907, these flies were so numcrou.s that they coulil lie

seen in great numbers crawling nver the fruits then in

.sea.son—loquats, citrus fruits, sweet peppers, clierimoyas,
Surinam cherries [Eiiticnia Mirlidi), Barbados gof)seberry
(Fercahia arutnatd), guavas, sapodillas, papaws, and young
peaches.

A study of the life-history of the insect di.sclosed the

fact that it cannot reproduce itself without the aid of

a growing fruit, and that the female deposits her eggs -by
means of a .strong, horny ovipositor

— within the tlei-h nf

.a fruit, injecting at the same time a poi.son (fornnc acid '

),

which kills the adjacent tissues, and commences the rottinjj

which accompanies the hatching of the eggs into maggots.
It would ap[iear that most of the food eaten by the fruit fly

is consumed while the insect is in the larval stage, for the

adult flies are ne\'er seen except when busy ovipositing, or

sheltering from lu'avy rain under the leaves.

The policy at first pursued at Jtermuda was to collect all

ripening fruits, and to sink these in bags in the sea,

continuing to i-ollect until the existing flies had deposited al)

their eggs. It would not do to have .suddenly deprived the

flies of all fruit, for in one place where this was done they

immediately began to lay eggs in the bananas which

previously had been exempt from attack.

An Inspector was ajipoiuted for each parish, with several

labourers, under the direction of the Botanical Department, to

do all the work of collecting, and [iruuing back, to prevent the

trees fruiting for some time, recording v/here fruit trees were

found, what they were, and making a diary of work done at

each place. The work was at first very difficult, but all soon

fell into line, until at the time of writing we find the flies

reduced from nullions to a dozen or so. We have now changed
our tactics and are endeavouring to give these few their final

ipiietus by depriving them of all the kinds of fruits now
kudwn to lie affected ; and as they habitually remain about

where they are bred, they will die without having found fruit

in which to deposit their eggs.
In an article which lately apiieared in the A'jririi/fiiful

yeirx, the use of kerosene in small Hat trays is mentioned'

We tried this, even put some on the inside of the breeding

cage, first on one side and t;hen on the other. The Hies very

carefully avoided it and Hew to the other side. Some trays
of oil placed in the trees failed to catch a greater proportion
than of moths and other Hies. The high humidity of the

climate may have interfered with the diffusion of the oil vapour.
About a year ago some guavas from Dominica were

seized at the port of Hannlton, and found to contain fruit

rty maggots. These were bred . out and forwarded to

!>[. Howard of the 1'. S. Department of Agriculture
for identification. They piroved to be Anastrephas uriduxa,

Weid., a much larger fly than Ccratitis rapitata, very ninch

like Trypeta ludeits in regard to the thorax and head, but

with a less abnormal abdomen. I have found maggots in

mangos at Jamaica on several occasions, and have the

impression that the later finds were the worst, though I did

not attach very nuich importance to it at the time. I sincerely
trust that no other colony will be allowed to suffer from the

fruit fly pest to the extent tliat l!erniuda has done during
the piast forty years.

Lecture on Scale Insects at Jamaica. Pro-

fessor It. Xewstead, of the Liverpool School of Tropical

Medicine, in the course of his recent visit to .lamaica,
delivered an interesting lecture on the .subject of '

.Scale

Insects
'

to members of the .lamaica Institute. The lecturer

gave a brief history of the research work carried on in the

past which has led up to our present knowledge of this group
of insects : investigators have been busy in the United States,

France, Italy, England, etc., but the first monograph on the

scale in.sects was published so recently as 1877. The study
of the West Indian forms of these in.sects was commenced by
Mr. T. H. D. (Jockerell, a former curator of the .Jamaica

Institute. Although much good work relating to the

economic .side of the question is now in progress in many
parts of the world, all countries were largely indented to the

Bureau of Entomology of the U. S. Department of .Agriculture
for the elaborate and extensive experiments winch the

Bureau have established.
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AGRICULTURAL SHOW AT ST. KITT'S.

A very interest uig und successful Atjrieultui'al

Show was held in the grouniJs of the Graniinar School,

St. Kitt's, on Febiuaiy 11 last, under the joint auspices
of the Imperial Department of Agriculture, and the

St. Kitt's Agricidtural and Commercial Society. The
Show was opened by his Honour T. L. Roxburgh,
Administrator of St. Kitt's-Nevis.

Ill welcoming the. Administrator, tlic Hun. S. L.

ilorsford, President of the Agricultural Society, referred to

the large number of e.xhibits on view at the show, which was

a mo.st .satisfactory and encouraging featiu'e. Whereas at

the show of lHOi^, there were only abiAit 400 entries, this

year the nuinlier reached nearly SOO. Special prizes had been

ottered for c(Piii|)etition by his flxcellency Sir Kickhiim Sweet-

Escott, K.C".M.(;., Lady Sweet-Kscott, Colonel the Hon. I!. S.

(Cotton (owner of Stapleton's estate), and by !Mr. A. M. Lee

(owner of Stone Fort and Ottley's). ^fr. Horsford adde<l

that the success of the show was largely due to the zeal and

energy of the Honorary Secretary, Mr. F. H. .Sheiiherd.

Mr. lioxburgh, in tiie course of his speech, alluded to the

admirable arrangements that were evident in everything
connected with the show, and extended a welcome to the

laige number of visitors present, not only from St. Kitt's,

but also from Nevis. The value of such competitions was

aitpaient to all. Planters and cultivators from dirterent parts
wiMv afforded an opportunity of com|iaring varieties of agri-

cultural produce obtained under different methods of treat-

ment, and of discussing the results of the.se methods.

Unsuccessful competitors were stimulated by the results

obtained Ijy their successful neighbour to improve their own

produce, while the prize-winning exhibitor should not be

content next year merely to repeat what he had achieved on

the iji'csent occasion, but should endeavour each year to

advance, until the highest standard was reached. This was
the third annual show held at St. Kitt's, and there were

alri!,idy distinct signs that the exhibitions of the past two

years were beginning t-o exerci.se an inrtuence on the

thoroughness with which agricidtural pi-oducts were being

j)re])arei:l.

The total mnnber of exhibits on view (incOuding those

not for competition) was 7is((. These were made up as

follows : 99 exhibits in horses, mules, asse.s, and cattle : 38 in

small stock, such as .sheep, goats, and ))igs ; and -Vi in

feathered stock and rabbits : -tO in sug;ir-cane and its

products : 60 in fruits ; 149 in vegetables ; 111 in preserves :

47 in tneals and starches : 72 in industrial and miscellaneous ;

2(i in plants and flowers : 4 in .school exhibits
;
26 exhibits

in painting and drawing, and 20 not for com]>etition.
The animal .section is mentioned as being especiallv

good, and formed the largest vxillection of live .stock yet seen

at a show in the Presidency. Mr. .1. I!, ^'earwood's native

Zebu bull was easily tirst in it.s class, and was awanlcd the

(Jhampion |)rize. Fn the horse cla.ss two fine animals, the

properly of Mr. A. S. Davis, were ]>romincnt. Some very
•reditable mules from Poixb and other estates were entereil

for competition, and the donkey stallion
'

Pismarck,' the

])roperly of tlie Imperial Department of .Xgriciilturc, was on

view. The Indian goat
'

Kajah ', also the jiroperty of tin-

DeparUncnt, was inclurLud among the live stock, although
nijt entered for competition.

The first prize for cotton lint was awarded to Conn

Phipjj's estate, and the first prize for seed-cotton to Buckley's
estate.

It is estimated that over 1,200 [jeopic visited the show

during the day.

PEN MANURE AND ALLIED MANURES.
In one of the reports on the Sugar-cane Experi-

ments in the Leeward Islands (190.5-6, Part II), there
occurs an appendix, under the above heading, which is

of very general interest, and to which the attention of

planters may well be drawn. It deals not 'only "with

pen manure, but with the preparation of compost
heap.s, and the .economical utilization for manurial

purposes of all available vegetable matter that can be
accumulated on estates. A table is also given, showing
the results of analysis of a large number of these

substances, from which the quantities of organic matter,

nitrogen, phosphoric acid, and potash added to the soil

by average samples of pen manure, rotted megass,
vegetable compost, sea-weed, cane top.«, cotton seed,

etc., can be seen at a gl.ance. This subject is the more

deserving of consideration, since the manurial experi-
ments carried on at Antigua and St. Kitt's have

emphasized the importance of pen manure, etc., in the
cultivation of plant canes.

The view is sometimes held among a few older planters,
that |)en manure contain.i'more plant-food material than the
food stuffs and bedding from which it is derived. This,

however, is obviously a fallacy, since the animal retains

some portion of--4he food supplied in building up the
tissues of its body.

This being so, it holds good that the same ([Uantity, or

more, of fertilizing material is conveyed to the .soil by burying
the grass, cane tops, etc., without first feediuij them to the
animal. It should be jiointed out, however, that as the result

of the modifications in the character of the feeding stuffs

brought about in passing through the alimentary tract, the

organic material becomes more readily combined with the

soil, and is available for plant food in a much shorter space
of time. The liipiid and solid excreta voided by the animals

kci)t in enclo.sed pens, and also the bacteria from the intest-

inal tract are fiuther means by which the rapid decay of

accumulations of litter is hastened.

The following notes are quoted directly from the

appendix referred to :
—

The practice of keeping animals for the jiurpose of

making maiuue is sound in principle, in that a certain

number of animals are desirable for bringing the manure into

good condition without loss of time : but it may be carried tf>

excess. A limited number of animals can be made to hasten the

decay of much more material than they eat, and thus may be

employed to prejiare large tjuantities of manure. One point
has to be guarded against in practice. The attendants are

disposed to give to the animals only as nuich as will .serve a-s

food, whereas every effort should be made to give the animals

a large excess of food material, part to be eaten and the

remainder to be rotted.

In procuring mantu'c for estates the greatest care should
be taken to accuniulate all available grass, bu.sh, cane tops,
and vegetable matter of all descriptions, which .should be

piled into compost heajJS. In the absence of animals, this

material in process of time will rot down and form useful

niaiuue, equal in value to [len manure. It is advantageous
to spread layers of earth at intervals through the heaps, for

the earth absorbs valuable constituents which' might otherwise

be lost, and at the same time it promotes decay.
If animals arc available, the best results are obtained by

eondiining the method of the compost heap with the feeding
nf animals.
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WEST INDIAN PRODUCTS.

Drugs and Spices on the London Market.

Mr. J. R. Jackson, A.LS., has forwarded the

following report on the London .spice and drug markets

during the month of January :
—

The lioiit'd-foi- improvement in the ih-ug uud spiee

markets at the commencement of tlie year has now been

fullv lealized, but it must be borne in nund that the exten-

sion of tlie (.'hristmas lioHdays, or rather the after-ert'ect,

i.s feh for at least a fortnight after the season itself. Indeed,

-the iirst drug sale of the New Year was Iveld on

January 1+- aperiod of si.x weeks' having elapsed since tlie

previous sale. Though the supi)ly of drugs at this atiction

was large and well assorted, the demand was only up to

a f;dr average. The articles tliat attracted the most attention

during the'month have been those atfected Ity the terrible

earthquake in Sicily, and notably the essences of lemon and

'>er£ramot. West Indian products have not commanded any

.special attention, as will l)e seen by tlie following notes :—

<;ixoKi;.

.\t the spice auctiiai on -laruiary <), the oti'ciings

amounted only to IfiO bags of Jaiian, 2.s-. M. per cwt. being

paid for slightly wormy and limed. No Jamaica or Cochin

'^vas brought forward, liut private sales of washed Coehir.

were said" to have taken place at 3.5.?. A week'' later, Jamaica

was offered to the extent of -^46 barrels, Go of which sold

without reserve at from 46s. to -f9.s. for fair bright Cochin.

•Calient ginger wa.s reiire.sented by some 500 packages,

. all of which "were bought in at the following prices : Sl'.s. fi-/.

for un.sorted native cut, -i^s. for bold brown Calicut rough, and

3.5.S-. to SG?. for washed rough Cochin. Nothing was otiered

at the later auctions.

NUTMEIIS, MACK, AND I'IMENTO.

Little attention has been given to either of these .spices

during the month, and for nutmegs an<l mace there were

practically no quotations Pimento, at the first sale, was

ottered to" the extent of -203 bags, all of which were bought

in at from 2-^(1 to 2-^rl. per K). On the 13th, out of 300

bags brought forward, 11-t were solil at 2il. per lb. for fair ;

and again a week later. 1 L'(l liags of the same (|Uulity f>und

buyers :i,t the same price.

V i:ko\v i:oot.

The dealings in this article have maintained a (piiet

.tone throughout the month, the ([uotations for tit. Vincent

Tanging from 2iil. to 3-J(/. per lb., according to cpiality.

SARSAPAKII.LA.

At the first drug auction on .January 14, IG bales

of genuine grey Jamaica were ottered, and all disposed of at

prices ranging from l.v. 4'/. to l.v. Cxi. per ft. for ordinary

.t'ood grey. IJeven bales of Lima-Jamaica were ottered, and

all sold at from l.s. 2'/. to l.<. 3*/. Nineteen bales <jf native

red were al.so brought forward, 13 of which were sold

at lOrf. to 1.1. per ft. for dull to fair red, ;ukI 9d. for .sea- and

water-damaged. At the, la>t sate on the 28th, 44 bales of

grey Jamaica were offered, 42 of which found buyers at

Is.Drf. for good, and Is. 3(?. to L. -Id. for slightly coarse and

dark. Thirteen bales of native Jamaica were offered, and all

sold at from JOrf. to,l.s. for dull yellowish to good red. Of

Lima. 1 4 bales were offered, and 7 sold at from l.v. ]<!. to

Is. 2i/. per ft.

KOLA, LIME .JUK'K, OIL oK LI.ME, ETC.

Of Kola, 3 bags of fair .Jamaica were offered in tiie

middle of the month and sold at l.s. i>L per ft., and another

5 bag.s of good quality realized 2.s-. 4(7. [lei-
ft. Kighl bags

of (.'eylon, ranging from fair to sea-damaged, fetched from

['^/. to l.',(/. per 111. -Vt the close of the month 2 baruls of

mouldy dark .Jamaica were ottered and sold at Ij'/. p<
i Hi-

On the 13th, 4 puncheons and G hogsheads of West Indian

lime juice were disposed of from at is. to \s. 2d. per gallon,

and a >veek later, fair pale raw West Inflian was ott'eieil at

Is. 'id. ])er gallon. It was announced that 4G hogsheads
had arrived from Dominica. In the early part of the month

oil <if lime was reported to be in good demand, realizing from

2*-. M. to 3»'. pe"- ft. for West Indian. A week later, 4 ca.ses

of fair distilled West Indian iTold at 2s. Qd. per ft., and for

another 3 cases, with slightly rusty tins, 2s. \d. was paid.

At the last auction, oil of lime was still in steady demand,
4 cases and 14 bottles of West Indian distilled finding buyers
at 2.S. 9'^. per ft. On the 13th, G barrels of sweet We.st

Indian orange oil were ottered, and all were bought in at

]hs. per ft., an ottei of 13.<. being refused. Nineteen bales rif

(Uinelld (dhn were ottered on the 14th, 3 (.>nly being sold at

50.S-. per cwt. for fair pale.

RICE, LIMES. AND SISAL HEMP IN
BRITISH GUIANA.

Returns lately placed before the British (luiaiia

Board of Agriculture by the Director of Science and

Agriculture show that the area phinted witJi rice in the

colony for the crop of 1908 amounted to 37,851 acres,

as compared with 29,700 acres in the previous year.
The total yield of paddy was returned as 962,070 l)ags
of 120 tb. each, or aii average crop of 2.54 bags per
acre.

There are naturally considerable differences in the yield.^

per acre obtained in different districts ; the figures vary from
17 bags on the Abary Creek to 30 bags on the East Bank of

the Demerara river. In some cases two crops were obtained

in the course of the year, and then the total yield was

considerably higher ;
in North Essequebo,- for in.stance, the

yield was -57 bags, or 34 bags from the first crop and 2?>

from the later
;
in South Essequebo the total return from

two crops was 39 bags.
A regular trade in British Giuana rice may now be said

to be established with the West Indian islands. The
Governor of British Guiana in a recent address to the Court
of Policy pointed out the importance of maintaining a high
standard in regard to the exported grain, and suggested that

it may become necessary at no distant date to fix a standard,
and to appoint an inspector for the purpose of preventing

injury to the trade by the shipment of rice of inferior

quality. It is estimated that the imports of rice into the

colony, which have gradually fallen from 13,290,000 ft. in

1904-5, to 2,12G,5G0 ft. in 1907-8, will in the jiresent year

probalily not exceed 990,000 ft.

The cultivation of both limes and sisal hemp has also

been started in British Guiana, and the future development
of these industries will be watched with interest. An area,

of land at Agatash was sold to the Demerara Development-

Company for purpo-ses of lime growing, and of this, 20O
acres have already been planted up. A scheme for growing^

,
this fruit on a large scale has also been started in Berbice,
where at present about 70 acres are under the crop.

Sisal hemp cultivation may po.ssibly prove to be
a remunerative industry on lands not suited to other economic

crops. A large area (7,000 acres) in the neighbourhood of"

Kalacoon, Esseijuebo, has been leased to the Bartica Agri-
cultural E.states (,'ompany for planting .si.sal.

/
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MARKET REPORTS. INTER-COLONIAL MARKETS.

Barbados,—^Messrs. Leacock it Co., :Miu-cli 1.=). 1909
Me.ssr.s. T. S. Gaer.\avay i Co., IMiiirh 1."), 1909.'

Arrowroot—St. Vincent. .?3-!)0 t.).?4-0() per lOU tti.

Cacao—Domiuica and St. Lufi;v. S?:0-UO ti 611-00 per 100 ft.

London,—March 1", 1909, Thu West India Com-

MiTTEic Ciiu:;uLAi;
;
Messrs. Keaeton Piter ct Co.,

March -2, 1909.

Arrowroot—Quiet; I'pl. fur f;ur to tine ni^uiufMc-turing.

Balata—Sheet, 2 2 to -'4 ; bloelv, no (|Uof:iti..ns. (!)

15ees'-\vax—£7 l-<. fi'r lUrlv to pale.

Cacao—Trinidad, fiT/- to 70- per cwt. ; (Grenada, ."il/"- to

5'.l per cwt.

CoKKKE—S.-uitos, ;!-,!• per cwt. ; Jamaica, no ipidtations.

Coi'Eix—West Indian. £l'.t per ton.

Cotton—Nevis and St. Kitt's. llH-/. tn VMil. ; Barbados,
no quotations : St. Vincent, 15i/.

Fruit—
Ban.vnas—Janiaicji, 4/6 to !•/- per liuncli.

Limbs—Not wanted.
Pine-apples—St. Michael, l/ti to 4/-.

Grape Fruit—o/O to 9/- per bo.\.

Oranges—Jamaica, (>/- to 9/- per^box.
Fustic—i'3 to £4 per ton.

GiN(iER—55.S. to (iOs.

Honey—24.<. to 2(m. per cwt.

IslxoLAS.s—West India lump, 2/2 to -J it per lli.

Lime Juice—Raw, 1 - to 1 2 per gallon ; concentrated,

£18 7.K. iiil. per cask of 108 gallons; distilled oil, 2,3

per lt>.
; hand-pressed, 7,- per Itp.

Loow(joi)—£3 to £4 5,s. jier ton
; roots, no (|uot;itions.

Mace—Firm.

NuTMEOS—Steady.
PiME.NTO—Quiet.
KCBISER—Para, tine hard, T>s. 'Id. to ."i.s.

2i;i/. per lb.

Rum—Jamaica, no (piotations; Deuierara. 10 to 1/7, proof.

Sugar-Crystals, 14 3 to Iti '.»
; Muscovado, 12».; Syrup,

14.S-. ; Molas,ses, no ipiot.-itions.

New York,— March
.^),

1909.—Messr.s. Gillespie,

Bros. <Si Co.

Cacao—Caracas, 12c. to 13c. ; Orenada. llj'c. to 12;c. ;

Trinidad, 12ic. to 13^c. ; Jamaica, Ulic to llic. per lb.

Cocoa-nuts—laiiiaic-i. select. ^2li-(HHo.S27-00;curis, gKi-Od
to §17-00; Trnud.-id, .select, §2(>-00 to $27 -00

; culls.

SKi-OOto ^17-H(I per M.

CoKKEE—Jamaica, ordinary. Sc. to 8lc.; good ordinary.

9|c.; washed, m|i to 12c. ]icr lb.

GiNOEK 8:ic. to bJ.Vc. per lb.

Goat Skins—Jamaica. .">.')c. ; .\nligii;i .-ind l!;irl),-iilos, from

49c. to 50c. : St . Thom.-is, St. Croi.K, St. Kitt's, 4(jc.

to 48c. per Ui., dry Hint.

Grape Fut IT .l.un.iici. .^l'IIii to .s;-.'-.">(l per box, §54-25 fo'

.5!5-(IU ],er 11.. .'

TjIMKs No ip:^»t;iti<ins.

Mack—29c. to 3;ic. i)er lb.

Nt'TMllcs-llO'.s, 8U-. to H)c. lier lb.

(MtANCEs- Jani.iica, ^2-75 to $3-25 per 1i,-irr<-l.

PiMKN-ro—No I plot .-U ions.

.SfoAR-Centrifng.ds, '.m;
, 3-73k.; Muscovados, 89% 3-23k.;

IMolas.ses, 8!)
, 2-98k\ per"lb., duty paid.

per

Cocoa-nuts—§13-()t) for unhusked nuts.

Coffee—Jamaica and ordinary Rio, §9-50 to Sl()-()0

100 tb.

Hay—$1 -20 to igl -50 per 100 lb.

Manures- Nitrate of .s.Mla. §(i2-00 to .$(55 '00; t^hlendorfl's
dissolved gu.-mo, .^S'tJO ; Cotton manure. S42 -00; Cacao
maiune, *i42-0U to §48-00 ; Sulphate of ammonia, §72 "00
to §75-00; Sulphate of potasli, .Sli7-00 per ton.

MoLA.ssEs—No (piotations.
Onions— String.s, §2-25 to .s3-oo per loo lb.; loose, no

quotations.
Potato.s—Nova Scotia, §2-00 to S2-75 per 100 lb.

Pea.s—Sidit, §(i-00 per bag of 210 lb.; C-inada. §3-30 per
liag of 120 lb.

Rice— Ballam, §5-40 to §545 (180 ft..); Patna, §3-80;
Rangoon, §3-00 per 100 It,.

Sugar—Ni> quotations.

British Guiana,— Messrs. Wikting ^t llicnxER, March 6,
1909 ; Me.ssrs. Sandbach, Paekee & Co.,
March .5, 1909.

Arrowroot—St. Vincent, 89-00 to S9-50 per 200 It,.

B.VLAT.A—Venezuela block. 32c. ; Demerara sheet, 48c. to
5(Jc. i)er lb.

Cacao— N.-itive, 13c. t.. 14r. per It,.

Cassava—00c.

Cassava Starch—§7-00 per liarrel of llMi ib.

Cocoa-nuts—§12-00 to §10-00 per M.
Coffee—Cre(de, 12c. to 13c.

; Jamaica, 12.tC. to 13c. per ft.,
sli:>w.

Dhal—$5-00 per bag of 108 ft.

Eddos—§l-()8 per liarrel.

Molasses—No quotations.
Onions—Madeira, 5c. to (ic. per ll>.

Pl.^NTAins—20c. to 44c. per liunch, ]>!eiitiful.

PoTATOs—Nova Scotia, 82-40 jier 100 ft.

PoTATOs—Sweet, Barbados, §1"20 per bag.
Rice- Ballam, §5-50 to §5 -(>(); Creole, §4-7<l to §4-80.
Split Peas- $5-50 to §5-(iO per bag (210 lb.); Marseilles,

§4-00
Tannias - §2-04 per b;ig.

Yams— White. §2-10 per l)ag ; Buck, no (piotations.
Sugar- Dark crystals. §2-25 to ?<2-.50 ; Yellow, .§3-10 to

§3-20 ; White, §3-(iO t(, $3-80; Mohtsses, §2-:50 to §2-40

per 100 lb. (retail).

Timber (ireimheart, 32c. to 55c. per cubic foot.

Wai.i.aisa Shingles—8375 to $5-75 per M.
. Corkwood—§240 to $2-04 per ton.

Trinidad,— March fi, 1909.— ile.ssis. Goi:i.on, Geaxt
lV Co.

Cacao Venezuelan, §12-30 to §12-75 per f.uiega ; Trinidad,
$12-00 to §12-7.5.

Cocoa-nuts -§22-00 p,-v M. f..,.b. for selected pe.-ded in

bags of 100 lb.

CocoA-xuT (III,—72c. per Imperial gallon, e.-isk included.

Coffee—Venezuelan, iSc. to 8.',c. per ft.

Copra -§310 to §320 per 10(1 ft,.

Dual §4 -05 to §4-70 per 2-busIiel bag.
Onions—.§:i-00 t«i .§4-00 per 100 lb. (retail).

PoTATOS- Knglish. 90c. to §110 jier 100 ft.

Rice—Yellow. .S5-OOto§5 -_'5; Wliite, §4 50 to §4 90 per bag.
Split Peas -.§5-75 to §0(10 per bag.
SlHiAR—.\meinc;iu crushed, §510 to S5"20 per 100 lb.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The ' WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.
Volume I. Xo. 1 out of print. Nos. 2, 3, and

-4, in original paper covers as issuei, price l.s. each. Post free, Is. iil

Volumes 11, III, IV, V, VI au.l VII :— Price 2s. each : Post free 2.s. Sd.

Volume VIII. Xos. 1, 2 and 3. West Indian Agricultural Conference, 1907; abstract of Proceedings and Reprint
of Papers. Xo. 4. Agricultural Conference, 1908 ; Presidential Address and Abstract of Proeeedin^s.
Price 6d. each number. Po.st free, Sd.

Volume IX. Xos. 1, 2 and 3. Reprint of Papers read at Agricultural Conference, 1908, with summaries of discussions

following. Price 6d. Post free, 8d.

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 tho results of the experiment work
on sufar-cane and manures, the full official reports of which have only a limited circulation. The following list gives particulars

of all the pamphlets which are still available. The missing numbers are out of print and can no longer be supplied :
—

(3) Secdlinir and other Canes at Barbados, in 1900. Price 2d. (39) Seedling and other Canes in the Leeward Islands, 1904-5.

(5) General" Treatment of Insect Pests, 2nd. Edition Revised. Price 4rf.

Price 4d. (40) SeedUng Ciuies and Manux'ial Experiments at Barbados,
(7) Scale Insects of the Lesser .Antilles, Part I. Price 4d. 1903-5. Price 6(/.

(9) Bee Keeping in the West Indies. Price 4rf. (41) Tobago, Hints to Settlers. Price 6d.

(12) Seedling and other Canes in tlie Leeward Lslands, 19U0-1. (42) JIanurial Experiments with Sugar-cane in the Leeward
Price 2d. Islands, 1904-5. Price 4rf.

(13) Seedling and other Canes at Barbados, in 1001. Price 4rf. (43) The Use of Cotton Seed and Cotton-cake-meal as a Feeding
(14) Screw Worm in Cattle at St. Lucia. Price 2d. Stuff on West Indian Plantations. Price 2d.

(15) Plain Talk to Small Owners. Price 2<l. (44) Seedling Canes and Manorial Experiments at Barbadois,

(16) Hints on Onion Cultivation. Price 2d. 1904-0. Price 6<7.

(17) General Treatment of Fungoid Pests. Price 4<i. (45) A. B. C. of Cotton Planting. Xew and Enlarged Editii>n.

(18) Recijjes for cooking West Indian Yams. Price 2d. Price (id.

(19) Seedling and other Canes at Barbados, in 1902. Price -Id. (40) Seedling and other Canes in the Leeward Islands, 1905-6.

(20) Seedling and other Canes in the Leeward Islands, 1901-2. Price 41/.

Price 2d. (47) Manurial Experiments with Sugar-cane in the Leeward

(22) Scale Insects of the Lesser Antilles, Part II. Price 4(/. Islands, 1905-0. Price 4(7.

(25) Ground Nuts in the West Indies Price 2d. (49) Seedling Canes and Manurial Experiments at Barbados

(2C) Seedling and other Canes at Barbados, in 1903. Price 4d. li)05-7. Price 6d.

(27) Seedling and other Canes in the Leeward Islands, 1902-3. (50) Seedling and other Canes iu the Leeward Islands, 19'J()-7.

Price 2d. Price 4d.

(28) Barbados and Porto Rico INIolasses. Price 3d. (51 Manurial Experiments with Sugar-cane in the Leeward

(30) Manurial Experiments with Sugar-cane in the Leeward Islands, 1906-7. Price 4'/.

Islands, 1902-3. Price 4d. (53) A. B. C. of Lime Cultivation. Price 4-7.

(31) A. B. C. of Cotton Planting. Price Ad. (54) Fungus Diseases of Cacao. Price 4rf.

(32) Seedling and otlier Canes at Barbados, in 1904 Price id. (bo) Millions and Mr)squitos. Price 3d.

(33) Seedling and other Canes in the Leeward Islands, 1903-4. (5(i) Seeilling and other Canes in the Leeward Islands, 1907-S.

Price 4ii. Price 47.

(34) Xotes on Rabbit Keeping in the West Indies. Price 2d. (57) IManurial Experiments with Sugar-cane in the Leeward

(35) Information in regard to Agricultural Banks. Price 4d. Islands, 1907-8. Price 4i7.

(30) Manurial Experiments with Sugar-cane iu the Leeward (58) Insect Pests of Cacao. Price id.

Islands, 1903-4. Price 4(7. (59) Seedling Canes and Manurial Expsrhuiats at Barbados', .

(37) Cultivation of Oranges in Dominica. Price id. 190o-8. Price Cul.
'

(38) Cultivation and Curing of Tobacco. Price id.

The above will be sujiplied post free for an additional charge of hd. for the pamphlets marked '2d., Id. for those

marked id., and \hd. for Nos. 40, 41, 44, 4-5, and 49.

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

AgriCLlltural News '

contains extracts from otncial correspondence and from progress and

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regulariy, by each mail, and is on sale by tfce

local agents of the Department at one penny per number, post free, 'Id. The subscription pri(;e, including postage, is

2s. '2d. per half-year, or 4s. id. per annum. Owing to certain nundjers being out of print, only Vols. IV and V can

be supplied complete, with title page and index as issued. Price 4s. Post free, os. Only a few copies available. All applica-

tions for cujdcs are to be addressed to the Agents, not to the Department.

Agents.
The following have been appointed Agents for the sale of the publications of the Department :—
London: -Messrs. DuLAU .fe Co., 37, Soho Scjuare, W. C% J^ents.- The West India Com.mittee, 15, Seething

Lane, London, E. C.—Barbados: Messrs. Bowen k Sons, Bridgetown. Jamaica: The Educatio.val Supply

Company, 16, King St., Kingston.
—British Guiana: 'Daily Chronicle' Office, Georgetown.

— Trinidad: Messrs. Muir

Maeshall i Co., Port-of-Spaln.— Tofeajro.- Mr. C. L. Plagemann, Scarborough.— (TVe;i(X</a.- Messrs. F. Marrast i Cc,

'The Stores,' St. George.
— St. Vincent: Mr. Stanley Todd, Agricultural School.—"it. Lucia : .Mr. E. Buck.mire, Botanic Station.

—Dominica : Messrs. C. F. Duverney & Co
,
Market St., Roseau.— .lra<t>Ma .• Mr. S. D. Malone, St. John's.—

St. Kitt's: The Bible and Rock Supply Agency, Basseterre.—Nevis: Mr. S. D. Malone, Charlestown.
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THE BEST MANURES FOR COLONIAL USE
J^K.E

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

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Blanure

Ohlendorff's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPL\ TO LOCAL AGENTS Oil DIllECT TO :^

THE ANGLO-CONTINENTAL (LATE OHLENDORFF'S) GUANO WORKS.
London Agency: 15, Leadenhall Street, London, E.G.

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

JOURNAL DAGRICULTURE TROPICALE.

A Monthly Illustrated lleview, published in FilucI],

dealinsj ^vith all matters connected with Trnjiical

Agricnltuif.

164 rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

A<;ents : London, W. Dawson (t Sons, Ltd., Bream '.s

Building.?, E.G. ;
New York, G. E. Stechert, 9, East lOtli.

Street ; Trinidad, D. A. Majani ; Cuba, Solloso ; Ilayti,

Louis Coicou, Port-au-Prince.

TROPICAL LIFE.

A .Monthly .Tournal, containing articles on Tropical

Agriculture, and other matters of interest to thrise living

in, <>x interested in the Tropics.

Edited by H. HAMEL SMITH.

Single copies, price !«.; annual subscription, 10.-.
]

'.

free,

rublished by :

jMessr.s. Bale, Son ck Daiiielssoii, Ltd.
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most importiint questions ever dealt with by investiga-

tors.

The growth of the jioyiulation of the United States

demands that new land shall lie available fov agri-

cultural development-, and one of the most important
duties of this Bureau, thei-efire. has been the organiza-

tion of a soil siiivey which shall indicate the character

and potentialities of large areas, includinir both land

already occuriied and that yet awaiting development.
In this way up to June 1007, there had been surveyed

189,247 square miles or 89,118,080 acres. This has

resulted in a knowledge of the soil resoui'ces of the

country far beyond what was ever conceived of befire.

.Soil ma])s and reports are pre))ared for each section

of country e.vamined and these are finibng application
ill the ni'i.st v.-u-ied manner: the War Department, the

Po.-.t Utiice Uepartment, Life Insurance companies, as

well as farmers. nui'ser\ men, seeds-men, and agricultural

implement makc:s hud in them valuable stoi'L-s of

information.

The knowledge thus acquire(i has been of

immediate and direct benefit to many agricultural

industries. The production of fine-te.Ktured tobacco

wrapper leaf in the Connecticut Valley has been

rendered an assured possibility. In Texas and Alabama,
it is now found that fine cigar tobacco of the Cuban

type can be grown, while the tobacco industry of the

States of New York, Ohio, and Virginia has been

markedly improved by the knowledge rendered

available.

The development of the dry lands of the West,
the possibilities of irrigation schemes, the introduction

of new crops, all depend largely on the work of the

Bureau of Soils, and, proceeding with .assurance as to

the knowledge supplied, are adding rapidly to the

wealth of the country.

Special investigations relating to viticidture, to

rice growing, to apple growing, to fruit and truck farm-

ing, to the reclamation of swamp land, to timber rais-

ing,.are all resulting in striking additions to knowledge—
additions which mean development and increase of

wealth, and an avoidance of waste which must—and
indeed is—exerting a most important influence on the

country at large.

In order that the knowledge so acquired m.ay be

brought home to the people interested, ofiiccrs of the

Department have organized a system of educational

tours: over 100 meetings have been held in the

different States, so that these tours with their

mee ings ha\e made immediately available much

information which might have taken a considerable

time to diffuse by means of publications ahme. In

addition to this, special otficers are detailed to advise

firmers wiih regard to iheir crops and the best

methods of ilealing with their lands.

In ceitain disuricts, areas which were formerly
under arable crops are reverting to less valuable

pasture, or are being abandoned. The reasons for these

changes, the capabilities of the land, and the possibilities

of using land to good .advantage are being carefully

studied so that much waste will be avoided.

Jluch time and work have been expended ir»

investigating problems relating to soil fertility, and
some striking theories have been put forward. It is

claimed that the infertility of soils is very frequently
line to the presence of bodies deleterious to plant

grov.th, and that these bodies may arise as excreta

from the roots of growing plants, or from the decay of

organic matter in the soil. It is claimed th.-it these

deleterious bodies may be removed or rendered harm-
loss by such operations as tillage, draining, and

manuring, and that in a large measure the beneficiaF

effects of these operations are dependent upon their

relation to these deleterious bodies. Only passing
reference can be made here to the interesting line of

investigations thus opened up, the ultimate outcome
of which it is not yet possible to forecast.

In new countries, one of the greatest dangers con-

fronting the farmer is the loss of his land by erosion.

Wlien the forest is cleared, or the suiface condition*

altered in a manner necessary to bring the land under

cultivation, it not uncommonly happens that storm

water, or even the water of moderate rains forms

channels and gullies wdiereby the soil is carried away
to an alarming and dangerous extent. It may indeed

be claimed that practically all arable land is under-

going more or less erosion, but in new countries this

erosion often takes on imexpected forms and threatens

to ruin otherwise promising areas. Problems incident

to this phase of agriculture are receiving the careful

attention of the Bureau of Soils, and as a result, sound
advice and explicit instructions are given to the farmers

throughout the country, while special attention and

help are afibrded in aggravated cases. Here again is

the possibility of avoiding enormous waste.

Few problems in Agriculture escape the .activi-

ties of the Bureau of Soils, which stands—with the

other similar organizations of the Department of

Agriculture
—as a striking example of the applicatiork

of scientific methods of research to industrial needs.
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SUGAR INDUSTRY.

Manurial Experiments with Sugar-cane
in the Leeward Islands, 1907-8.

Th .iiiini;il experiments conducted with siicjtir-

•cane in t.lii' Lceu.uil Irihunis have already deinoiistmted,

so far a.s pl.-int canes ;iic concerned, that artificial

mamires aie not reniimeiMti ve. provided that adequate
supplies of pen manure <>r UKUiures of a similar nature

are obtainable. Manurial expeiiments with plant canes

have, therefore, been di.scontinued, and such trials

Hre now conducted only with ratoon canes. Pamph-
let No. .57, in the seiie.s issued by the Imperial

Department of Agricultuie, entitled ' Manurial Experi-
ments with Sugar-cane in ihe Leeward Islands, IflOT-S,"

has just been published, and gives in a brief form

the results of the experiments conducted with the crop
vhich was reaped last ye;'r. This work consists of the

thirteen-fold repetition of the thiit.y-three experiments
adopted since 11)00 fir use at the Experiment Stations

in Antigua and .Sr. Kitt's. The iti\est;igations relate to

ratoon canes only, the plant canes which preceded the

ratoons not having received any artificial manuies,
since the object of the experiments w.is to ascertain

what artificial manures, if any, will prove remuiier.-itive

with ratoon canes under the conditions obtaining in

ordinary agricultuial practice in the two ishimis in

<|uestion. The work w.-is conducted at four stations in

'Antigua and three in St. Kiti's, and in every instance,

except one, the experiments were carried on in dupli-
cate. There were thus about 400 exfieriinent plots.

The results obtained on each of tlie.se 400 ]ilots will

«liuitly be publi.shed in the full report on these experiments
that is about to be i.s.sued. The present pamphlet .simply
cleals with the average re.sults obtained on the plots as

ji whole.

The expeiiments comprise control plots receiving no

manure, plots receiving pen manure, and plots receiving

nitrogen, potash, and phosphates in various combinations.

The results are given in the form of both tables and diagrams,
And show the weight of cane obtained in each of the thirty-
three plots, the increment due to the use of manure, the cost of

the manure, the value of the increment, and the consequent

jtrofit or loss. It is to be noted that in every instance during
the season 1907-8 the use of manure has increased the yield
oi cane, but not always to a profitable ixteiit. As the i>rofit

<lepends upon the value of the cane, the profit or loss is

calculated on two assumed values for canes, viz., 10s. 10'/.

per ton, a value formerly adopted for the purpose of compari-
«on in these experiments ;

and I5s. [Oil. per ton, a value

approximating to that paid by the Antigua sugar factory
for canes during the reaping season 1908.

For the details of the experiments tlie reader is referred

to the pamphlet, but it may be -here stated that, on the whole,

nitrogenous manures in a <|uick-acting form, such as sulphate
of ammonia or nitrate of soda, are necessary for the growth
of ratofin canes, but that .several factors control the question
-of profit. These factors are rainfall, cultivation, and disease ;

and upon these the successful use of manure is dependent.

At .St. Kilt's the soil is friable and ea.sily ke;it in order,

while root disease is not prevalent. The growth is tlieicfoie

largely determined by the rainfall, and may be also largely
infiuenced by manuring. it .\ntigua in many jilaces tlie

soil is stiff, and rei|iiires much efl'ort to keep it in good tilth,

w-hile loot disease is widespread. These factors, as well as

an irregular lainfall, exert a jaofound infiuence on the yield
of canes, and may entirely mask the ett'ect of manure.

The ex|ieriments support the view, which is in accord
with the experience of planters, that under average condi-

tions of soil and rainfall, it is desirable, in order to ensure

profitable returns, to manure ratoon canes with either

sulphate of ammonia or nitrate of soda. When circumstances
are such as are likely to result in moderate growth of the

canes, it will be sufficient to use about 2 cwt. of sulphate of

ammonia or 2i cwt. of nitrate of soda : but when there is

a pro.spect of considerable growth, the quantity may be

increased to 3 cwt. in the case of sulphate of ammonia, or

ij cwt. of nitrate of .soda.

The growth of the ratoon canes is largely dependent on
the thorough preparation of the soil and its manuring with

pen manure wlieii the [ilant canes are being planied.

After discussing the results derived from the experi-
ments, brief reference is made to the growth of the canes at

the seven individual statioiu', and it is seen that these seven
•stations i>resent marked ditl'erences, and eorres[ionding
differences are "observable in the effect of the manures. In
onlei' tn study these, reference must be made to the full

reiioit alluded to above, the i.ssue of which may be expected
shortly.

The experiments rejiorted upon dui'ing the year under
review amply support the view that nitrogenous manuies
are botli remunerative and necessary. It is desiraJ>ie to

emi>hasize this, because pi-evious results obtained in this

series for thiee years atfnrtled information which threw
considerable doubt on the vuhie of manures for ratoon canes.

"When rei>orting cm tlie results of these three yeais it

was observed that the yields were seriously infiuenced by
drought, and this circumstance, thete is no doubt, gave ri.se

to the iipparent want of value exhibited by the manures
under trial. It is satisfactory to observe, that the experimen-
tal work now reported U[i<iu shows clearly that, in average
seasons, manuies are of considerable use and value. All these

ex[ieriinents are therefore closelj' in accord with the practical

experience of the planters, who are well aware tiiat in bad
.seasons manures produce but little infiuence on ratoon canes,
while in good seasons the}' are eminently beneficial.

In addition to the report on the influence of

manures, the writers raise some pertinent questions
relating to the effect of the operations of tillage
commonlv given to ratoon canes; these will be referred

to in the next issue.

From statistics lately published in the Officii)/ Gim'tti'

of British (luiana, it is seen that the area* under rice

cultivation, and the average returns per acre in the three

counties are as follows :
—Berbice : area under rice, 16,097

acres ; average return, 2.3' 1 bags per acre; Demerara : area

under rice, 13,202 acres ; average return, 21-2 bags per acre ;

Essecjuibo : area under rice, 8,552 acres
; average return,

3(j3 bags per acre. The higher average return obtained in

Essequibo is due to the fact that two crops of rice were

grown during the year over an area of about 4,000 acres in

that county.
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WEST INDIAN FRUIT.

COCOA-NUT CULTIVATION.
(.'vicna-iint cult nation ;is a, cininiicicial iiidnsr.rv

can liaidly lie said to exist, in the West Imliaii

island.-, ap.nrr iVom Tiinidaii and J.ini.-de.i — a matter

which is .><oi]ie\vhat sui|insing. in view oi' the good
returns that are Ireijiicntly Hbtained IVom (vcoa-nnt

groves with the p\'iienditni-c of very Hitlo oiitlay.

1"he cultivation of this croj) in Porto Rico ua.« lately

discussed by Ih-. ]). W.May. Director of the E.viien-
ment Station of the island, in .an aiticle appearniL,'
in the Forti> Ricn HdrficiiUand Xi'ns. Although
cocoa-nut planting i.s not carried out on a systematic
or extensive scale in Porto Rico at present, many good

groves are in existence, and Dr. M;iy appears to regard
the industry as one of the most promising in the island.

The following details have been abstracted from his

article :
—•

In iilatiting cocoa-nuts it is important to select only Hue,

ripe .seed nuts, the iiroJucc of healthy, well developed trees,

of good bearini; capacity. The ripe nuts are first .set out at

distance.s of 1 foot from each other in holes 2 feet deep, and

with about 2 inches of the surface of the nut exposed, it is

im[)ortant that this seed bed .should be kept moist but not

wet. After a period of from four to six months, the young
.seedlings will have rcarlied a size at which they can be trans

j)lanted to the urouad in whicli the trees are to grow. The

seedlings should I'O set nut at distances of 30 feet ca<-h way.
It is a good plan to keep the soil around the young trees

mulche<l with leaves and trash, ;ts this has a liel|it'ul itb-it on

the growth of the palms.
'I'lie cocoa nut palm responds well to cultivation and

applications ot manure. The practice of green mamiring is

freipiently recommended for cocoa-init groves, and it is

found that liy growing crojis of beans b(;tween the trees, and

digging the vegetation into the ground, growtji of the palms
is consideralily hastened.

Cocoa-nut palms bear transplanting well, and it is

recommended that if the young trees do noi appear to be

riourishing, they may be taken up, .-onie nnnunc and tiash

worked into the hole, and the trees replanted.
The period at which the cocoa-nut palm begins to liear

fruit varies from five to ten years, dcpeniling largely upon
the location ind the care given to it.

Tlie fact that cocoa-nut palms are .so connnonly seen

growing along coast-lines and sea~l)eaches indicates tiiat

the trees will do well in sandy soils. Probably, however, they
Hourisli best of all on deep alluvial lands, sudi as those

found near the moiiths i.if rivers. A clay soil is very
unsuitable for this crop. Since the saline surroundings of the
sea-coast is so congejual to the palms, it is customary in
many countries wdien'^the trees are planted inland, to place
>everal pounds of salt in the holes in which tlie seedlini's are
set, with llie object of making up for the want of saline
constituents.

A g(jod cocoa-nut tree shoulfl yield an average of 100
nuts per year, and under favourable conditions, "200 have
been obtained. Taking the wdiole island of Port Rico,
however, a return of sixty-five nut; per tree is probably about
the average figure obtaineil, and no doubt conditions are
very .similar in the British West Indian islands. This
low return i-ndicates the general w,uit of care antl attention
fioin whirh the industry is suffering.

The cocoa-nut iiahn will continue in bearing for so
long as seventy or eighty years. During the early years
of its growth, catch crops of various kinds, as provi.sioi»

cro]3s, et(!. may be planted between the tree or, better still,
le"Umi'^' 'I1.J liltintv Mc /in,i-ii...io /-.». \'.lI^.^^ K...,..™ninous jilants, as cowpeas or velvet beans.

THE

be
at

PINE-APPLE CULTURE IN
HAWAIIAN ISLANDS.

Pine-a|iple cultivation has been found to

highly pidtiiable in the .Hawaiian Islands, and „„
present some :iOOO to 4,000 apre.s are under the crop.
The area is expected to increase, and Mr. Jared G.
Smith, the ()fficer-in-charge of the Hawaiian Exneri-
ment Station, anticipates that there will be at leasfc

10,000 acres phuited with pine-ajiplcs in the next five

years. Some of the fruit is eonstuned locally, a good
proportion canned and exported, while the remainder is

shipped in the fresh state to San Francisco, and other
nntrkets on the Paciific coast of America. In a paper
entitled

'

Agriculture in the Hawaiian Islands," recently
published by Mr. Smith, the accompanying details are

given as to the methocis of pine-apple cidtivation
iollowcd in Hawaii;.—

Clean cultivationis i)ractised by growers of pine-apples
in these islands. The land, if virgin soil, is ploughed, cross-

j.louglied, and harrowed, and is planted with suckers or top.s.
The plants are .set out at the rate of from 4,000 to ]0,00O
I'cr acre. Thrt'c methods of planting aic in vogue. Where
the object is to grow fresh fruit for shi[inient, the [ilants are
set out in rows (i feet apart, and at distances of from 20 t<»

21 inches in the row, or at the rate of about 3,600 plants i«;r
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iUiv. This distance bctwueii tlie rnws permits the eiiltivatinii

of the crop with horse oi- mule hiboiir and machinery, and

leads to tlie iiroduction of large attracrtve fruits. I'lants s'-t

out at this rate of spacing often produce fruits averaging irora

6 to 9 lb. each.

For canning purposes, smaller fruits are more desirable,

;ind smaller size is to a certain e.xtent ensured by closer

planting. The plants are therefore set out in rows i feet

;ipart, and at distances of about 2 feet from plant to plant,

which requires about G,000 plants per acre ; or, at distances

of 2-i feet by 2 feet, when 10,000 plants per acre are required.
If there is a good stand, and the plants are in a healthy

condition, about 90 per cent, may bo counted on to bear

fruit in from eighteen to twenty-four months after planting.
When an acre of land is planted with 6,000 pines, the

first crop will average about 10 tons. The second, or ratoon

crop, will be somewhat liigher, because many of the plants

produce two sucker.s, both of which liear fruit. The yield
of the ratoon crop of pines has run as high as 20 tons per
acre under exceptionally favourable conditions.

The cultivation consists in keeping the soil between the

rows in good condition and free from w^eeds. The pine-apple
is a crop that gives best results with perfectly clean cultiya-

tion. Where the plants are set in rows 4 feet apart, all of

the cultivation for tlie first twelve or fifteen months may be

done with horse or nude labour. When the plants fiower, and
as they begin to ripen their fruits, the leaves of tlie plant

-spread out, .so that it is no longer possible to take machinery
between the rows, and after that time hand labour is

necessary. The cost of production in the Hawaiian Islands

varies from $10 to $15 per ton of pine-apples, and at the

canneries, prices of from $20 to .$27 per ton are paid for the

fruit. If the fruit is sliip|ied fresh to the Pacific or Eastern

markets, prices as high as from $200 to $240 per ton may
be realized.

The chief variety of pine-apple cultivated in

Hawaii is the Smooth Cayenne, which is the kind

grown in the Azores, and the one which commands the

highest price in the London market. This variety does

not do well in the West Indies, where the Red Spanish
is the most popular and satisfactory kind to grow. The
Red Spanish is also grown to a small e.xtent in the

Hawaiian Islands. It may be added that the e.xperiments
in shipping pine-apples, conducted by the Hawaiian

Experiment Station, have shown that this fruit, if

carefully handled and packed, can be shipped success-

fully to distances of at least 5,000 miles.

fruitgrowers in m.any countries. The following particu-
lars have been abstracce<l from a review of the experi-
ments in <iuestion which appeared in Nature of
Pel last:—

THE PLANTING OF FRUIT TREES.

Although it might seem that the results of experi-
ments as to methods of cultivation conducted under

English conditions can have little bearing on the

problems presented by tropical agricidture, yet the

experimental work carried out at the Woburn Fruit
Farm of the Duke of Bedford, in England, includes

investigations, which have more than a local interest,
and are indeed, in some cases, of universal importance.
Such an investigation is one lately described in the
ninth annual report of the Woburn Fruit Farm. This
deals with the methods of planting fruit trees, and it

is notable that the results of the work point to

conclusions that are in direct opposition to piinciples
which have long been accepted without question by

Fruit growers in England and other countries have long
held the belief, which, however, does not appear to be based
on any experimental investigation of the matter, that fruit

trees must be planted in a somewhat elaborate manner, and

according to certain fixed principles if success is to be
attained. The soil is thoroughly prepared : a wide, but not

deep hole is made in which the roots are spread out in all

directions, and arranged near the surface, with a slight up-
ward bearing at the ends. It has always been customary,
too, to observe many precautions in filling in the soil. Small

ipiantities of finer earth are first worked in among the roots,
hollow places caused by archings in the stouter roots are
filled up, and then the rest of the soil is put in, trodden care-

fully down, and the whole left to the compacting influence ui
rain.

The investigations made at the Woburn Fruit Farm,
and ill one or two other districts, by the same experimentors,
point to the conclusion, however, that all the elaborate

precautions mentioned above, are not only useless, but

actually detrimental to the best development of the young
tree, and especially of its root system. The experiments,
which seem convincing enough, indicate that the proper way
to plant a fruit tree is to double the roots up anyhow, and
stick the tree in, throw in the soil, and ram it down as if

one were fixing a gate-post.

According to the figures given in relation to the

experiment.s, the results in the case of .59 per cent, of the
trees were in favour of ramming down the soil, 27 per cent,
showed no difference (i.e., all the elaborate detail of the

ordinary way of planting was simply a waste of time), and in

only 14 per cent, of the cases were the results unfavourable
to ramming.

Examination of the trees shows that ramming has led
to a cojHous develoiJinent of fibrous roots. Direct experi-
ments showed that the fibrous and small roots produced in

the nursery before lifting play no great part as roots during
the subsequent life of the tree

; the important point is to
induce fresh root formation, and the ramming does this more
rapidly than the orthodox method of planting. No harm
was done, and .sometimes even good resulted, when the old
roots were deliberately damaged before planting.

These residts of the Woburn work have, of course,
not been received altogether favourably by fruit growers
in England, but their publication will undoubtedly lead
to further investigation on the subject. The points
elicited are commended to tke notice of persons who
are planting or about to plant fruit trees in the West
Indies.

Curators of Botanic Stations especially, would be
well advi.sed to make experiments, if only on a small
scale, similar to those described. In order to test the

application of the \Voburn results to the planting of

oranges, limes, mangos, cacao, etc., in these islands, it

would be siirticient to .set out a short row of each kind
of tree, alternate trees in the rows being planted
according to the old and the new methods, respectively.
Where space is not limited, these trees need not be

regarded as part of the permanent crop, but may be

dug up later, in order to < ompare the eft'ects of the two
methods of planting upon the development of the roots.
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WEST INDIAN COTTON.
Messrs. Wolstciiliulme & Hi)lland, of Livei'pool,

urite as follows, under date of March 1.5 last, in reference

to the sales of West India.n Sea Island cotton :
—

During the past fortnight a good busine.s.s lias been

<lone in West Indian Sea Island cotton, and jirices art' steady.

The .sales include Anguilla and St. Croix at
12i,''/.

and

Vid
; Barbados, \2ld. and ]^d.i Virgin Islands, 13-/.;

8t. Kitt's and Nevis. KW. and [id.; and St. Vincent, li^d.

and \6hd. The total sales amount lo about .tCO bales, of

whieli quite a half were St. Vincent.

Although the Charleston stock is now reduced to about

1,000 bales, the large (juantities sold have simply been trans-

ferred into spinners' hands for stocking purposes. We there-

fore think that prices, although not likely to go lower, will

l^robably not advance materially this sea.son. Unless trade

improves considerably, consumers can afford to be indifferent

about the market for sume time to come.

may not be confined only to the past season, but that,

since the peasant proprietors have had an object-les.soti

in the good results of careful methods of cultivation,

they may be induced to continue these methods in the

cominc; vcar.

COTTON CULTIVATION BY PEASANT
PROPRIETORS.

Praiseworthy efforts are being made by the Nevis

Agricultural and Commeicial Society to encourage the

peasant holders of the island to cultivate their cotton

plots according to the most approved methods.

For this jmrpose, in the past sea.son a special com[)etition

was arranged among the peasant proprietors, and money prizes

of 30s., 26s. and lO.v. resiiectively, were offered for the three

best cultivated cotton plots. Over twenty entries were made

in this cnmpetition, the prizes for. v.'hich were awarded at the

Agricultural Show held at Nevis on .January 28 last.

The Agricultural Instructor at Nevis ('Mr. .John O.

iMaliiney) supervised the laying -ont and planting of the

cotton plots, and the final judging to determine the prize

cultivations was made by .Mr. Maloney and Mr. Mills, an

experienced planter.
The juclges stated that the competition had a stinndat-

ing effect on the amount of care and attention given to their

plots by the small holders. Every effort was made to adopt
and carry out the most rational mctlinds of cultivation, and

the results were so generally satisfactory that it was difficult

to discriminate between the several claims for the prizes.

Finally, it was decided to divide the second prize into two

oijual parts, so that one i)rize of 30.s. was awarded, together

with three prizes of 10.<. each., The prize- winneis were :

1st prize, Henry Scarborough ;
2nd prize, divided l)etwecn

John Hanky and James Brown.j 3rd prize, John Stanley.

It is hoped that the elTects of this competition

COTTON GROWING AT JAMAICA.
'J"he evidence elicited by the Connnitteeon Cotton

Growing lately appointed at Jamaica is iiid'avourable to

the proposition that any encouragement should be given

by tiie Government to stimulate the industry. The

uiisuitability of the climatic conditions wliich jirevail

in many paits of the island where cotton growing has

been tried, the lack of knowledge on the part of the

]3easantry as to the best methods of cidtivation and

treatment, the prevalence of insect pests, and the fact

that the land nnght, in preference, be r.tilized for crops
which demand less attention and give more profit-

able returns, were all brought forward as arguments
against any effort being made to encourage cotton

growing in the colony.

The conditions at .Jamaica are not altogether coniiiarable

with those that exist in .some of the smaller West Indiau

islands, and agriculturists in the former island possess the

advantage that they have a larger choice of croi)s at conimanil

than iilanters and small holders at Antigua, St. V'inceiit,

Barbado.s, etc. Not only sugar-cane, but bananas, oranges-,

cocoa-nuts, cacao, coffee, cassava (for starch manufacture),

ginger, pimento, etc., are grown on a commercial .scale, and
since they all offer a more or less profitable return to the

planter and peasant holder, they are iireferred to a new
i-ultivation like cotton. It is apparent, too, that in district.s

of the island where it was at first hi>pfd to establisli cotton

growing on an extended scale—as in Vere— the weather

con<litions lately have been peculiarly unsuitable for the crop.
It was pointed out that the jieasant settlers of Jamaica

fretpicnfly cultivate plots of land situated .some distance

trnm their homes, and often do not visit their Imldings
more than once a week. This fact made tliem unwilling
to grow cotton, a crop which needed a good deal of attention,

aixl which demanded more frc<|uent visits, and necessitated

greater care tlian they were in the habit of giving to their

plots.

Stress was also laid \\[t<<>i
the fact that sfUlci-s and

others who took tip cotton growing in the past had suffered

from lack of instruction, and that if any steps were taken

to encourage the industry, one of the first things nece.s.saiy

would be to provide facilities for giving teaching aiuL

demonstration as to the best methods of cultivation aiidF

treatment.
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At a mceliug of the Euard of Jlanageiucut of tin.-

Jamaica Agricultural Society held ou January 28 last, the

above evidence wa.s considered, and although its discouraging
nature wa.s recognized, it was decid<^d to expend a sum of

£10, in the coming financial year, on experiments in

cotton growing carried out on peasants' plots, under the

guidance of the Agricultural Instructors, in suitable parts of

the island.

Although present conditions in regard to this

matter rn.iy not now appear promising at Jamaica, yet,

undoubtedly, no pains should be spared, and every
effort made to ascertain the possibilities of Sea Island

cotton cidti\ation in the island, before deciding to

abandon all attempts to establish so valuable an

industry.

GUANO.
The varying prices at which guano may be

purchased on the market indicate the varying quality
of the material, and this form of manure is one which

should only be purchased on the results of analysis.

Guano—as is generally known— is the more or less dried

excrement of sea birds, and the largest deposits of this

valuable fertilizing agent are found on the coasts of Peru and

of the adjacent islands. (Juanos are also found on certain

islands off the south-west coast of Africa. The manure in

question is peculiarly useful, in that the best grades supply not

only phosphates to the soil, but also nitrogen and a small

l>roportion of potash.. The original deposits always contained

a fairly rich percentage of nitrogen. If the guano was

deposited in the dry, rainless districts of Peru, the nitrogenous
matter remains indefinitely in the e.vcrement, but in rainy

regions, this is decomposed and washed away in course of

time, and the resulting material is, of course, in.soluble, and
valued almost .solely for the [ihosjihate content.

In pa.ssing, it may be said that the best Peruvian

deposits of guano have been exhausted, and as a consequence,
the grades now exported are inferior !> those shippe^l twenty
and thirty years ago. As already indicated, the composition
of the manure varies greatl}' ; and pre.sent imports from

Peru may contain from 2 to 10 per cent of nitrogen, 10 to 30

per cent of phos[ihoric acid, and from 0'2 to 3 4 per cent of

potash. Such material as sand may exist in the manure to

from about 8 to as much as 30 per cent.

In a nitrogenous guano, the nitrogen present exists in

a number of forms, e.g. uric acid, and the ammonium salts of

oxalic, uric, sulphuric, pho.sphoric, and carbonic acids, etc., as

well as in compounds of organic nature. As a result of this

complexity of composition, it follows that while some of the

contained nitrogen is inunediately available as plant food,

other compounds will have to undergo bacterial changes in

he soil before Ijecoming available for this purpose. This

peculiarity renders nitrogenous guano a manure e.'pecially

•well suited for application to a crop for which it is desiral)le

to provide a supply of nitrogen that will gradually become
available as the growing plants require it.

What is known as '

ecpialized
'

or
'
rectified

'

guano repre-
sents an attempt on the part of manufacturers to bring up
the composition of guanos of lower grade, more esjiecially

those from which the .soluble nitrogenous constituents have
been \>ashed out by rain, to that of the richer grades deposited
in dry districts, by the addition of nitrogen compounds such

as sulphate of ammonia. Such manures, while containing

nitrogen in good forms, cannot entirely .substitute the original

guanos, owing to the imi>ossibility ot adding forms of nitrogen

identical with those existing in the natural product, and

which, as already indicated, give a peculiar value to the best

guano, by their gradual availability.
The phosphates in this manure are chiefly jiresMit as

phn.sphates of calcium. lu nitrogenous guanos, hovever,
a proportion exists as ammonium [ihosphate, which is a salt

readily soluble in water.

Since the great proportion of the calcium phosphate
present is the in.soluble, tribasic form, guanos are frequently
treated with small quantities of sulphuric acid. In the
' dissolved guano

'

which results, the phosphate is clianged
into the .soluble form, .similar to that which e.'iists in super-

[ihosphate. The nitrogen, too, has become fixed as sulphate
of ammonia, and is in no danger of being lost by passing oil

as a gas.

Connuercial Peruvian guano sliould be in a dry, finely-
divided state, and if squeezed in the hand should not cling

together in a sticky mass. The colour' should be rather light,-
and the smell not very pungent, for if so, a loss of ammonia
is taking place.

LIME AND CACAO EXPORTS FROM
DOMINICA.

In the course of the address given b\'the Adminis-
trator of DoiTunica(Hon. Douglas Young, C.M.G.) to the

Legislative Council of the island on ifarch 18 last, it

was mentioned that the }"ear 1909 had been a prosper-
ous one for Dominica, and that there were abundant

signs of the steady development of the island's fei'tile

resources. The total trade had increased from £2.52,893
in 1907 to £26.5,127 in 1908. There had been an
advance in value of £19,621 in the imports for local

consumption, while the e.\ports of local produce showed
a falling off of £26,462 compared with the previous

year. This decline in value of the export shipments is

explained in the following extracts from the address —
Of the e.xports from Dominica in 1 908, lime product.s

represented i.'.")0,9.jl, and cacao, £30,362. The reduction

fnjm £77,4:07 in the previous year in the value of the lime

products shippeil is not due to a le.ss yield in 1908, bui to

the reduced market prices obtained during that year conqjared
with 1907, when the price of lime juice was exceptionally

high. The average figure realized for concentrated juice in

1907 was about £22 per hog.shead, while in 1908 it fell to

about £15 per hogshead.
The lime crop of Dominica for 1908 reached about

310,000 barrels, an increase of 38,000 barrels on the previous,

year. To no small extent may this increase be attributed to

the yield of increased areas under cultivation. As in previous

years the value of the shipments has been computed at the

time of export on the net estimated value of the produce, but

if the price realized in the overseas market be taken, the lime

products of Dominica for the past year may be valued at

£80,000. The citrate of lime industry shows a small

advancement on the previous year. During 1908, 2,520 cwt.,

valued at £8,164, were shipped abroad.

The amount of cacao ex|)orted from Dominica in 1908'

was 9,820 cwt., compared with 11,628 cwt. in the previous

year. The Administrator was not prepared to say that the

.shortage thus shown is entirely due to a .short crop for the

year The crop 'was not so full as tliat of 1907, but it is

thought that the lateness of the ' Christmas
'

crop is

partly responsible for the shrinkage, and that in consequence
a part of the 1908 crop will be included in the export of the

present year.
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EDITORIAL NOTICES.

Letters and matter for publication, as well as all

specimens for naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,
Barbados.

All applications for Copies of the
'

Agricultural
News '

should be addressed tp the Agents, and not to

the Department.

Local Afjents: I^lessrs. Uowen & Sons, Bridge-
town, Barbados. London Agents: Messrs. Dulau &
Co., 37, Soho Square, \V., and The West India Com-
mittee, 1.5, Seething Lane, E.G. A complete list of

Agents will be found on page 3 of the cover.

The Agricultural News: Price Id per number,

post free 2d. Annual subscription payable to Agents,
2s. 2d. Post free, 4.s. 4cZ.

^agricultural llmrii
Vol. VIIL SATURDAY, Al'RIL 3, 190'J. No. lf<l.

NOTES AND COMMENTS.

Contents of Present Issue.

The chief lines of work, and the most important

problems that are receiving the attention of the Bureau
of Chemistr}" and Bureau of Soils of the United
States Department of Agriculture are brieti}' discussed

in the editorial.

On page 99 will be found a review of the results

of manurial'e.xperiinents carried out with ratoon canes

at Antigua and St. Kitt's in iy07-.S.

Cocoa-nut cultivation, and the methods adopted
in pine-ap])le growing in the Hawaiian Islands, are

dealt with on jiage 100. Some inteicsting experiments
on the platiting of fruit trees are reported on page 101.

A competition among peasant cotton growers at

Nevis is expected to have usefid results. At Jamaica
cotton growing is not at present regarded with much

favour(page 102).

I'seful information as to the composition and
character of giuino appears on page 103. Under 'Insect

Notes
'

(page lOG) it will be seen that a new theor)' is

brought forward to explain the absence of the Anopheles
nios(|uilo from Harliados.

Attention is ilrawn to the articles dealing with

transmission of disease by milk, and ' font-and-mouth
'

disease, that .•ippc.ir on
]i[i,

109 and 1 1 1, respectively.

Agricultural Bank at St. Vincent.

The new Agricultural Bank at St. Vincent, to

which reference was made in the last number of this

journal, was started 6n March 3 last. It would appear,
however, that but a comparatively small number of the

.5,000 shares which it is proposed to issue has so far

been taken up.
'J"he number of shares in the Bank which a single

individual may hold has been limited to 100, and thi^

management will be 'entrusted to a Board of Directors,

consisting of seven persons, who will be elected yearly

by the shareholders. Any shareholder possessiiig not

less than ten shared- will be eligible for election as

a Director.

It is hoped that this new enterprise will y)rove

a success, smce such an institution may undoubtedly

prove to be of great benefit to the small holdings class

of the island.

Lemons in the United States.

We.'-t Indian lime growers and others interested in

the possibilities of the industry, should receive

encouragement from the figures showing the annual

imports of lemons into the United States, since it is

admitted on all hands that the lime is, at the least,

eijual to the lemon for all purposes for which the fruit

can be utilized. The United States now imjjort each

year about 1.50,000,000 lb. of lemons, most of which

come from Sicily. Lemon production has, however,

undergone considei'tible development in California

of recent years, and, latest estimates place the annual

output from that State at about 100,000 000 lb. The fruit

is stated to be of high quality, and to be in great demand
in the Slates in preference to the Sicilian product. An
article dealing with various phases of lemon culture in

California, and the methods of picking, washing, colour-

ing, curing, and storing the fruit was published in the

Vear-hook of the U. S. Department of Agriculture for

1907.

Colonial Fruit Show in London.
The Colonial Fruit Shows hold in London by the

Royal Horticultural Society have done much to make
West Indian products better known in Great Britain.

Last year three shows were held, but only one exhibi-

tion has been arranged for 1909, which will take place
in December ne.xt. In this oonne.vion the }Y(:-<t Ivdi.a

Committee Circular^ of March "2 last, says :

' The dates

of the show—December 1 and 2—should suit the

West Indies e.\trem6ly well, as there is a lloyal M.iil

Steamer due to arrive at Southampton on the previous

Jlomlay, November 29. It is hoped, therefore, that

several of the West Indian colonies will decide to take

part in the e.xhibVtion, and that the Permanent
Exhibition Committees will communicate with the

Secret.iry of the West India Committee, who will be

glad to make the necessary arrangements on their

])ehalf'. There is no charu'e whatever In- space. Oa
the first day of the show, I'rolessor Robert N'ewstead,

who re.H'ntI}' visited .Tau>ai(;a, is to lead a paper on
•Some West Indiaii Insect Posts.'"
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Supports for Yam Vines.

The practice ot'
'

staking yams,' i.e., <it' providing
stakes or other supports on which van) \ines may
climb, is commonly followed in islands where the

existence of abundant woodlands rcndeis the stakes

easily obtainable. It is evitlent that 'staking' is

especially instrumental in increasing the yield on

retentive soils, and where the rainfall is heavv'. WJien

supports are jirovided for the vines, closer planting can

be adopted, and the land economizi:<l in this way. An

experiment bearing on this point was caiiiiil out last

year at the 8l. Lucia Agricultural School. Two kinds

of yanus
—'Lisbon' and 'Bottle-neck Lisbon'—were

grown both staked and unstaked. The 'Lisbon' yam
yielded at the lato of o'2 tors

poi'
acre when unstaked,

and 7 tons when staked. The st.died plot of 'Bottle-

neck Lisbon
'

gave at the late of 43 tons per acre, and

the unstaked plot only 24 tons. The deficient yield
from the unstaked plants is due to tlie fact that, when

planted at ordinary distances, tiie yam vines are

produced in such profusion that it is impo.ssible for

light and air to have proper access, and hence full

development cmnot take place.

Good Varieties of Yams.

Experiments with a number of varieties of V'ams

have been cai'ried on annually for many years past
both at Antigua and St. Kitt's, and. as a result, several

kinds have now definitely proved themselves to possess
a crop-yielding capacity above the average. Among
these are 'Light Red,' 'Sealed Top,' 'Bottle-neck

Lisbon,'
'

Bugle Horn,' and ' Cush Gush.'

At Antigua the yields have been as follows, on the

average of the past five years : 'Light Red,' 10,7.S0 lb.

per acre ;

'

Sealed Top,' 7,700 lb. ;

'

Bottle-neck Lisbon,'

7,32() tb. : 'Cush Cush,' 6,314 It)., and '

Bugle Horn,'

(3,182 Ih. It sho)dd be mentioned that these results

are in every case, the average from two plots, one of

which was mantired, while the other was unmanured.
(!)n the whole, however, there was little increase in the

crop consequent upon n)anuring.
The order of merit of the different varieties has

been very similar at St. Kitt's to that at Antigua, but

higher v'ields have been obtained in many cases. Thus,
'

Light Red
'

gave a retui-n at the rate of 14,G2G lb.

of yatns ]jer acre,
' Sealed Top,' I3,(S49 ft. per acre,

and 'Cush Cush,' cS,781 ft. per acre.

Cotton Seed Selection Experiment.
An e.xpoiment in seed selection, the results of

which should be of interest to cotton growers, is

desciibed in the last annual report of the Curator of

the jMontserrat Botanic Station.

It is known that clean, black cotton seeds invariably
bear a lint which is poor and wast}' in character.

Fiirt.h(!r, it has been observed that the character of the

seed in the case of any given Sea Island cotton plant
is uniform, i.e., clean, black seeds and '

fuzzy
'

seeds

are not found on the same j)lant. It was desired to

ascertain, therefore, whether the clean black, and the
'

fuzzy
'

seeds repioduced thetnselv^s true to type or

not. Two jilots were prepared, and one was sown
with clean, black cotton seeds, while the second was
i)Ianted uith seeds liavinsr an average amount of f))zz.'

The results were that, on the first plot, out <f 170

cotton pl.tnts. 120 bore seeds which were of a clean black

character, and similar to those sown
; fort3'-fi ve plants had

seeds with a slight amount of fuzz, and five plants with

a fair amount of fuzz. On the second plot (sown with

f)izzy seeds), out of 150 phmts, 134 boie seeds similar

to those f)lanted, in that they had an average atnount

of fuzz The remaining si.xteen plants yielded seed

having little or no fuzz.

This experiment shows the advisability of re)nov-

ing all clean, black cotton seeds before planting, as in

this way only a small percentage of such seed maybe
expected froto the resulting plants.

' Black Blight
'

at Grenada.

•Black blight' is probabl}' in more general
evidence on numbers of different trees and plants at

Grenada than in any other of the West Indian islands.

The so-called 'blight' itself, it will be remembered,
is rather a symptom than a cause of damage to plants on
which it is noticed, since the fungus is found in associa-

tion with scale insects, on the excreta or 'honey-dew' of

which it feeds, doing no direct harm to the trees.

The Agiicultural Superintendent at Grenada

reports that )nuch has lately been done by individuals

in the island in the way of clearing their estates of

blight. Useless trees attacked with it have been

destroyed, others have been lopped and white-washe<l,
while in a few instances some spraying has been done.

The great difficulty experienced
—as in all matters of

this sort— is to command any co-operation in attacking
the pest, and w-ork done on certain estates is often

spoiled by neighbours who will do nothing.

Cows and Their Milk Yield.

Experimental work carried out in many parts of

the world have now thorotighly established the fact

that the milk-yielding capacity of a cow is practically

pre-determined by the breed and strain of the animal,
and that while the milk yield may vary in quantity or

q)iality within narrow limits as the result of different

systems of fee<ling, yet food is a factor of secondary

importance in this connexion. The most plentiful anJ
well-balanced rations will not enable a Holstein cow to

give the rich milk of a Jersey, and, on the other hand,
if Guernse}' or Jersey cows are fed on a poor diet,

althotigh their inilk ma}' decrease in quantity, yet th^e

amount given is still rich in butter-fat. Food has

a greater infiiience upon the tpiantit}' than the quality
of milk yielded. Every cow has a certain maxim)im

capacity which, as already inelitioned, is dependent on
its strain and natural character. Under proper condi-

tions, and with stiitable feeding, this maximum is

reached, and beyond that, food has no influence. This
indicates the in)portanc'. yf good bre<?d. and strain ir»

niilkin£r co\\.«.
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INSECT NOTES.

A Parasite of the Cotton Worm.
The letter which is published lieicuith from

Mrs. Patterson, of St. Vincent, is ;i response to a recent

article in the Agriiulfuntl Xncs. The specimen
referred to in the letter has proved to be the same as

that discussed in tiie article mentioned.

It would be very useful if other readers woidd

make careful observations on tlie habits of insect pests
and their natural enemies, and communicate their

observations to the Head' Ottice of the Imperial

Department of Agri'julture. The tullowing is Mrs. Pat-

terson's letter :
—

The article
' Some Parasites of the Cotton Worm

"

on

|Mge 74 of Vol. VIII, No. 179, of the Agricaltural Xews,
reminds me that in the season 1906 some parasites were

hatched here, which, from the specimen sent, yon will see

were Chalcis orata, Say.
As far as my observation went, the method of attack

was somewhat ditl'erent from that de.scribed by Mr. Jenunett.

C!ertiiin larvae of the cotton ' worm '

at the end of the larval

period were seen to be of a red purple colour, and it was
these which after ])upatint; yielded the C/in/ris imago.
I hope to verify this during the coming season.

Millions and Malaria.

The followinjj; notes which have been communica-
ted by Dr. C. W. Branch, M.B., C M ,

of St. Vincent, may
l>e of interest to the readers of the Ar/riculfaral A^cics.

l)r. Branch refers to the theory which has been
advanced that the millions, on account of their habit of

feeding on mosipiito larvae, are wholly responsible for

the alvsenco of the malarial mosquito from Barbados.
It will be seen by reference to the Agricultural

News, Vol IV, pp. 127 and 138, that this theory was

strongly advocated b}- a correspondent in 1904-5. As
a icsult, considerable interest has since been e.Kcited

ill connexion with the part played by millions as the
natural enemies of mosejuitos.

This Department was called iipon for inforniation

with regard to the habits of millions, and the possibility
of transporting them to other colonies and othei- conn-

fries, and the booklet referred to by Dr. Branch

(Pamphlet Series, No. 5.5, Impeiial Department of

Agriculture) was j)repared in answer to this demand
for information, and not in support of any iheor}'. The
statement is made that millions arc very efficient,

natural enemies of mosquitos, and that they will

probably be found iisefid in reducing the numbers of

mosquitos wherever they can be established.

The Deiiirtment of Agricultnro has l.iteiy issued

a booklet on '

.Millions ;ind Mosquitos,' which seems to have
Jiad its origin in ti\i.> suggestiou that the 'millions' arc to

be credited with the absence of anepheliuc mosquitos, and-

consequently of malaria, from Barbados.

This idea has perhaps been somewhat hastilj- accepted
without full consideration of the bionomics of the animals-

concerned, and a dangerous sens(! of security may be

engendered.
' Let him that thinketh he stnndetli take heed

lest he fall.' Notwitlistaudiiig free inunigration, Mauritius was.

free of malaria till the year 1860, when the population was
afflicted with ;in epidemic which, it has been estimated,,
killec' one-tifth of the ))opulation. It is presumed that

anoplielines nui-st have been introduced just before that year;

Millions undoubtedly devour all mosquito larvae

(anoplielines included) that they can get, and are therefore

useful for stocking all permanent collections of water which
caimot be screened— ponds, artificial basin.s, uncovered

reservoirs, etc. In Barbados such waters will breed C'ide.r

/ati;/anx, which in spite of millions is too common, and does

considerable harm as an intermediate host for Filnria

/lancriiffi, the parasite of
'

fever-and-ague
' and ' Barbados

leg.' St("i(imyia fanciatn will not usually breed in such

large collections of 'water, but, as is recognized, prefers

bottles, tins, and holes in rocks and trees.

The malaria bearer of these part.s, Ci'llin [.Vnopheles]

/(n///riitiir.-<is, Vireeds in small puddles of dirtj- water with

green algae, such for instance as occur on the margins of

streams in dry weather, in the beds of occasional water-

courses, and in swampy ground ;
in fact, in places where

millions do not naluially occur, and in which they cannot

conveniently be put. Mr. AV. Patterson of the Agricultural

Department in this i.sland [St. Vincent], has actually found
Ccilia in a puddle 4 inches wide and 2 inches dee|).

In countries where the malaria bearers breed in suitable

water, millions no doubt will limit the prevalence of malaria,
but they will not do .so in the West Indies.

The absence of Celli'i from Barbados nuist be ascribed

to some other cause • than the millions. Po.ssiblj- some
voracious aipiatic insect is particularly abundant in the

puddles which suit Cellin. But it must be feared that such

alone cannot absolutely e.xterniinate a species of mosquito.

The truth no doubt lies in the o.scillations of the

Antillean continent. Barbados on the coastal plateau has

been often conqjletely submerged and only slowly regains
a faiuia. By luck, the Ccllia lias not been introduced since

the last suliiiieigence. The fauna and tlora of Barbados are

limited in comparison with those of the neighbouring lofty
i.slands which have never been completely submerged.

It is
'

u|i to
'

the Barbadians to see that Ccllin is not

accidentally introduced by means of imported ca.ses of plants.
'I'he fumigation deman<lcil bj- the Department of Agriculture
is their ijiolectioii.

DEPARTMENT NE'WS.
'i'he Imperial Coniniissioner o( Agriculture returned

to Barbados from St. Lucia on .Man ast, bv the

K.M.S. 'Esk.' Mr. Ballou also returned from Montserrat

bv the same vessel.

The Commissioner left Barbados on March oO, b}'

the R.M.S. '

ICdcn.' for a visit to Dominica. He will

leave the latter island on April 5, and proceed to-

Antigua by the C.L.S. 'Ocamo.' Dr. Watts is not;-

e.xpected to return to the Head Oltice until April '20.
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FLOWER AND FRUIT STRUCTURE IN
THE PAPAW.

Among the ]iapers siiininniizL'r] iiithi' K.rp-r'i mcnt
^Statiiiri Rii-iiril ol XdveinlH-r hisi'is diic whirh was

publisliPil in the Ballitiu nf tlic Torrctj BuUiiiiad
Glah (J><o. 3, I90S), and deals with a study that has

been made nt'thepapaw { Car Ira papa i/a) to determine
whether the <levelopment and t^trncture of the fruit

-might be coirelated with the stniciure of the Hower.

In this study notes wcio takea in relation to a number
of tio\ver.s on the same tree. In this connexion it may be

mentioned that the papaw plant is )iornially dioecious, i.e.,

male flowers only are produced on some tree.s, and female

Howers only on others
;
in rare cases, however, perfect or

bise.\ual flmvers are produced on eitiier male or female trees.

There was found to be a distinct correlation between the

formation and size of the fruit and flower characters. Where
the ovary was small and slender, with rays in the stigma
nearly aborted, the fruits grew eomparativelj' small, cylindri-

cal, almost solid, with exceedingly small seed cavity, contain-

ing few .seeds; while where the pistil was normal or nearly

so, the fruit grew large, Uiore or less angular, with the apical
end distended, and the cavity containing a laige number of

seeds.

The author thinks that— looking at the matter from the

commercial point of view— the form of papaw flower with

small,, slender ovaries is to be ]ireferred, since it yields a fruit

that is more easily packed. Under the usual methods of

propagation, a large production of seedlings is not considered

profitable, and an attempt to originate a di.stinct variety of

papaw would probably necessitate hand pollination, iidaeed-

ing, and rigid selection for .several generations.

CHINESE VEGETABLE TALLOW.
An interesting tree, which is native to China and

Japan, but which, has been introduced into many other

parts of the world, as India, Cochin-China, South
Carolina, the Soudan, etc., is Sa.'piuim sehiferuni. It

will be remembered that one or two species of the

Sapium genus are indigenous to British Cuiana, Trini-

dad, etc., (e.g. S. Jcnma ni, S. ancwparluin), nud ure

valuable on •account of their rubber-yielding properties.
>S'. sehlfi'rum also has an economic value, this being
due to the fatty matter surrounding the seeds, whicii

is utilized for a number of purposes. The following

interesting information is taken from an article whicli

appeared in a former number of the Indian Af/ri-
cultii.rul Ledger:—

The Chine.se tallow tree is from 2-t to .30 feet high,
with a whitish-grey bark. The tree is ornamental in

appearance ; the leaves are dark-green, which redden before

they fall. Flowers are borne in red terminal spikes, and
.seeds are produced about Novend^er and December.
S. sehifnrum is readily propagated by cuttings, and is

cultivated on a large scale in China, where the leaves are

reijorted to be used in the preparation of a black dye.
The fatty or wa.vy matter obtained from the layer

surrounding the seeds of S. seliiU'ruin is used in China in

place of arumal tallow for the manufacture of candles, soap,
and in cloth-dre.s.sing. The candles made from this vegetable
fat with a small admixture of insect wax are reported to be
white in colour, and to burn with a clear, inodorous Hame,

without smoke.
: This vegetable tallow melts at a temjiera-

ture of about -lO'C. It is hard, brittle, and almost colourles.s,
and does not leave a grease s[)ot on paper.

In addition to the solid fat surrounding the seed.s,
a brownish-yellow oil is obtained from the endosperm or ker-

nel, which is used as a bnrniiig^ oil, and also in the [u-eparation
of varnishes, on account of its drying properties. This oil is

extracted liy heating after the outside tallow has been
leinoved ; it is light and strong-smelling, and turns a yellow-
ish colour on standing.

The mixture of the two fats—the outside tallow and
the oil from the kernel—has a melting pi^int of from 2G" to
32" C, and is stated to be a good substitute for lard for

industrial purposes.

Vegetable tallow is exported from China in hard, white

cake.=, weighing about 1 cwt. These shipments have sh<iwu
a large increase of late years, having advanced from -18,73-5

picnls [1 picul = 1.33:, lb.] in 1905, to 127,296 piculs (valued
at £187,220) in 1907. Of this latter (piantity, about half

went to the United Kingdom.

It may be addixl that the vegetable tallow tree
has been introduced into Cuba, Porto Rico, and

Martinique, and numerous specimens are to be seen in

those islands. It is hoped to obtain cuttings or seed.s

of this interesting tree for propagation in the Botanic
Gardens of the British West Indies.

TAPPING PARA RUBBER TREES.
Considerable ditierenee of opinion still exists as ta

the most suitable method b^' which the tapping of
Hevea rubber trees should be regulated. What is

required, of course, is a simple and practical method
which will reduce to a minimum the time required for

recover}- of the tree, and at the same time assure
a large yield and low cost of manipulation.

This matter was discussed some time ago in the
Jdii riad d'Ai/rirul/urc Tnipicale, where the o])inions
of different authorities on the subject were quoted.

Mr. J. C. ^V'illis, of Ceylon, states that tapjiing should not
take place until the tree measures 18 inches in girth at 3 feet

from the ground, and should then only be done lightly.
;Mr. Herbert Wright, however, would have the minimum
circumference at the time of tapping, to be 2 feet or morei

^arious observations have been made also as to the time
for the full recovery of the bark after tapping. This is

placed at from two to four years by different authorities.

Tapping every other day is generally regarded as being better

than daily tapping. No definite conclusions appear to have
been arrived at as to the possible advantages of allowing still

longer intervals to elapse between tappings. There is need of

exiieriment work also to settle the question, as to whether the

frequency of tapping would liest be varied in the wet and dry'
seasons respectively, or shoulil take place at regular intervals

throughout.
The different systems under which the cuts are made

for drawing off the latex (herring-bone, half-.spiral, spiral, and
V cuts, etc.) are described. It does not appear that anj'
decision is arrived at with regard to the respective merits of

these different methods, but it is pointed out that the full

spiral is most likely to affect the vitality of the trees.

In all cases of tapping for rubber, the [loint to be

guarded against is damage loitlie cambium. This is far more

prenfdicial to the trees than the mere removal of later.



108 THE AGRICULTURAL NEWS. Ai'iiiL 3, 1909.

GLEANINGS.

Sweet jjutatus have lately been !?elling at as low as

1 .V. ?ii!. per 1 00 Bb. on the Barbados market. It is suggested
tliat this is in consequence of restricted exportation due to

((uarantine.

It may bo of interest to mention
^'orks estate, Antigua, has for disposal

press, and horse gear for t\\'<> horses,

been used so far.

that .\[r. Smith of

a cotton gin, baling-
none of which have

The receipts from the sale of plants, seeds, fruit, etc.,

at the Grenada Botanic Station duiing 1907-S amounted to

£,oi '2s. Zd. A total of 1,1.54 economic plants were
distributed locally, consisting chietiy of cacao and rultber.

Ten or twelve [line-ajiple canning factories are in opera-
iitiiiu in the Hawaiian Islands and others are in course of

«-ix-ction. The demand for Hawaiian pines in the United
States IS stated to be at ]>r'_'Sent greater than the supplv,

owing to the superior i|uality of the fruit.

The latest figures available in relation to sisal lieni[)

cultivatirm in the Bahamas show that the industry is

contnining to expand. In 1908, the l>ales of sisal hemp
Imported from tho.sc islands numbered l"2,SS4, as comi)ared
with 10.080 bales in 1907, and :'),467 bales in 1906.

Tlie United States t.'onsnl at Santiago rejiorts that the

orange crop of t'uba this year will be the largest in the

history of the island, and will reach .500,000 bo.xes. It is

l>elicved that in another year the industry will have progressed

.sntticiently to be able to supply the local demand for the fruit.

I'Vom the commencement of cane reajjing at Barbados

lip to March '2(i last, 82 tons of sugar and 0,158 puncheons
of molasses have been e.xported from the island, compared
with 8G5 tons of sugar and 6,296 puncheons of molasses

.slii|)ped (luring tlu- (rorre.sjjonding period last year.

'J'lie Trinidad Agricultural Society has passed a resolu-

tion calling upon the Government to again take steps to

reduce the number of niungoosein the island by the payment
of COc. per head Un- each Munigoose destroyed.

Some plants of jippi-ja[)pa (C'-n/itdorir'i jniiu'r-nsis),
the leaves ot whi<'h are utilized in Jamaica for making the-

well-known '

jippi-jappa
'

hats were in 19u7 obtained for the
< irenafla iiotanic Station. These plants are now leported to

have become well established, and one clump flowered in 1908.

The St. Lucia .\gri4Mllural SiH-iety are taking steps to

obtain a supply of nmngoose for thai island, since snakes have
been observed to be increasing in number in one or two
districts. Si.xty mungoose were recently ini|>orted into

i>t. Lucia from Harbado.s, and it is proposed to get an
additional supply of 100 from Barbados or Trinidad, and to

^listiibute them in the island.

The export of sugar from British Guiana to Canada
increased from 51,217 tons in 1906-7 toS7,708 tons in 1907-8.
On the other hand, no suga.- at all was sent from British

Guiana to the I'nited States in 1907-8, although the latter

country imiiorted .38,522 tons from the colony in 1906-7.

In the fiscal year 1908, the United States imported cane

sugar to the value of $1:33,000,000. Of the total quantity,
the proportion contributed by Cuba was valued at $.58,000,000,
the imports from the Hawaiian Islands at $10,000,000,
those from Porto Rico at •'11 9,000.000, and those from the^

Dutch East Indies at $11,000,000. {Ci('>a>i Rcrieir.)

Some trial shipmejits of oranges have lately been made
to England from South Africa, and it would appear that the-

trade is likely to increase. A .shipment of navel oranges sent

over last Xoveniber, Avas de.scribed as ' the finest that had
been seen at Covent Garden market during the sea.son.' The
fruits comprising this lot realized 29.s. i},d. jjer 100, or about

3]'/. each.

A new process of sterilizing milk has lately been patented

by a Danish inventor, I)r. Budde. This process depends on
the existence in the milk of an enzyme 'catalase,' which

decomposes hydrogen peroxide, with the liberation of oxygen.
The milk is heated to 120° F., and a small tpiantity of

hydrogen peroxide added. As a result of the reaction which
takes place, the patljDgenic organisms are destroyed after

a short time. The milk is then run into sterilized bottle.s,.

fitted with air-tight stoppers.

The fact that every available plot of land at (irenada

is planted with cacao by the holders results in a general

scarcity of locally grown food-stutfs. This is referred to in

the latest report of the Agricultural Superintendent, who
sugge-=ts that it would tend to more general [irosperitj- among
peasant holders in the island, if (-acao were less exclusively

grown, and more attention given to the cultivation of fodder

and provision cro|is.

.V Conimi.ssion has lately been appointed in British (Juiana

for the pur[jose of considering and reporting upon labour

conditions in the colony. The Commission is to enquire
whether or not the existing labotu- supply is insutKcient for

the development of the resources of the colony, and for the

maintenance of established intlustries; and, if it be insufficient,

to suggest in what way the sup[)ly can best be augmented.
The Hon. Robert Duti", Immigration Agent-General is to be-

Chairman of the Connnission.

(,>uite a nundicr of goats of good pedigree were recently

])unhascd in I'.arbados by the manager of a British Guiana

plantation The aninuils bought included a son of the

'I'oggenberg billy
'

15ruce
'

(see last issue of .{(pii-nlliiral JVeifS,

l)age 87) and three ewes of the same pedigree; also an Indian

ram goat, the son of
'

Bajah
'—

imported .some years ago by
this Department; a ewe, and four kids of the same familj'.

The Toggenberg ram thus taken away from liarliados was the

animal which was awarded lirst prize at the Agiicultural Show
,held at .Mount, St. George, m I)eceinber last.
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STUDENTS' CORNER.

pe

Seasonal Notes.

April.

1st FdKTXICIlT.

Cane roapitig will now be in progress. Note the

varieties which ripen early, and those which mature'

late. As the canes are carted to the mill observe which

varieties show good powers of resistance to root fungus,

and rind fungus, and which kinds are badly attacked.

Search fields of young cane for 'dead hearts.'

Examine them, and keep some of the caterpillars and

pupae of the moth borer in a box (ventilated) in order

to observe their inetamorphosis.
Cotton picking is now almost over, ami in many

cases the fields are being cleared. What is the best way
to dispose of the old plants '! Discuss the merits of

(1) burying the plants in the soil/With the object of

increasing the humus in the land, and (2) burning the

plants. In islands where leaf-blister mite exists,

observe to what extent the operations of
'

picking,' and

dustini'' the leaves with sulphur and lime have kept this

St in check.

Discuss the question of providing shade in cacao

orchards. What are the points to be chiefly considered

in regard to this matter ^ Discuss the suliject of wind-

breaks, and their influence on the development and

yield of a cacao plantation. What is the best method

of treating wounds on cacao trees, which may either be

the result of accident, or caused by pruning :*

Lime nurseries should now bereceiving attention.

Lime trees in nursery beds are likely to be suffering

from drought in some districts. These seedlings can be

creatly assisted l)y keeping up a mulch of Hne loose

soil on the surface. Be careful to get a clear knowledge
why it is that this operation prevents, to a considerable

extent, the evaporation of soil moisture. Consider the

possibility of using Bordeaux mixture, in cases where

there is any liability to loss from '

damping-off.'

Questions for Candidates.

Pkkliminakv (Ji k^tions.

(1) What are tlie conditions neces.sary for projier

^eriiiination of seeds?

(2) How does colour atiect the .-iiparity of the soil for

absorbing heat !

(3) State the natural and artiticial manures u.seful for

adding nitrogen to tlie soil. How are the artiticial nitrogen-

ous manures obtained, and in what quantities are they

u-sually applied to crops grown in the West Indies ',

InTKRMKDIATB QfESTIONS.

(1) What is the ineaiiing of the term '

rotation of

crops,
' and what are the advantages connected with rotation,

as opposed to growing one crop continuously '. Mention

a rotation suitable for the district in which you live.

(2) What is meant by 'inversion' of cane .sugar?

Compare the inver.sion in (I) the muscovado, (2) the

vacuum pan, and (3) the triple etiect processes. How may
the amount of inveision be minimized in the muscovado

process I

(3) What action has green manure or humus upon

^a) a clay soil, and
(//)

a sandy soil I

TRANSMISSION OF DISEASE BY MILK.
Milk has long been recognized as an agent by

which the bacteria of certain diseases may be carried

from one person or anim.il to another. This is largely
due to the highly nutritiiJirts nature of the duid, which
renders it eminently suitable as a medium in which
bacteria may propagate with great rapidity. Hence,
if but a few of those organisms wdiich are the causative

agents of typhoid fever, diphtheria, scarlet fever,

tuberculosis, etc., obtain jiCcess to milk, they rapi<!ly

niiiltiply if the i-onditions of temperature are favourable,

and the liquid at once becomes a source of danger. The
milk is infected with the bacteria either from some per-
son managing the cows, or handling the milk, or they

may come from the body of the cows, or be introduced by
means of the water used in v^ashing the dairy utensils,

or by insects. The whole question of bacteria in milk,

the various kinds, and their action either in bringing
about changes in the milk, or in causing disease, is

discussed in an article appearing in the YMr-book for

1907 of the United States Department of Agriculture.

As a result of the fact that certain diseases are sometimes

disseminated through milk, an epidemic may appear suddenly
and last for a comparatively short time, or the infection maj-
be continued tor a long period, and the development of the

disease be so slow and obscure that the sourc'e is unknown.
Cows suffer from tuberculosis of the lung.s, and a good

deal of evidence exists in support of the view that the tuber-

culosis of cattle and that of human beings are one and the

same disease. Although all investigators are not disposed to

accept this conclusion, the tendency is, among those who are

studying the ijuestion, to regard milk as a serious .source of

danger.
A number of epidemics of scarlet fever and diphtlieria

have been traced to the milk supply. In such cases the milk

is infected either by someone suffering from the disease, or

by someone who has been in i;ontact with the patient.

Typhoid fever is a disea.se that is usually considerefl to

be transmitted through the drinking water, which may be

contaminated by sewage, but occasionally it is disseminated

through the food. !Milk may become infected with the

organisms causing this disease in various ways. Contanun-

ated well or spring water may find its way into the milk

through milk jiails, can.s, or V.ottles which were not thoroughly
scalded after rinsing with cold water ; the cans or bottles may
be left to cool in contaminated water, and become inoculated

by the accidental addition of even a few drops of water
;
the

cows may wade in water or mud containing the typhoid

bacillu.s, and the small drops of muddy water which dry on

the animal's tlank may carry the organisms to the milk, or

tlies may pass directly from the .sick room to the milk or milk

utensils.

It i> well kn(]wn, too, that uncleanly, contaminated milk

is the cause of intestinal trouliles suffered by very young
children, and which help to swell the death rate of infants,

more especially in crowded cities.

If milk is heated to a suitable temperature, tlie dangerous
bacteria are destroyed. For ordinary pui'poses, it will be

sufficient to heat to 1.50° F., keeping the liquid at that

tempeiature for twenty-five minutes. This may well be

effected by setting the bottle of milk in a vessel containing

water, and heating the water until the milk reaches about

l.")0" F. Tt may then be removed from the .stove, and allowed

to stand from twenty to iweiity-five miiuite.s, after which it

.should at 1 Mice be chilled, ;ui<l kejit cold until rc(|nired foru.se.
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Sl'GdESTJOys roll school (IAHDENS. By
J. K. Williams, M.A. .Inninirn . Ixsued (it the (roivrnnteiit

J'rwtin;/ Office.

Ml'. Williams i.s Iii.'ipector of Sclumls at Jamaica, ami in

the discharge of his duties he is well known to have taken

a great deal of interest in the starting and development of the

Scliool (iarden and Nature .Study movement in the island ;

he is, therefore, perfectly familiar with the conditions under

which such work can best be carried out at Jamaica.

'I'he book issued by Mr. Williams comprises 148 pages,
and was prepared at the re((uest of the Jamaica lifiard of

Agriculture, a body which recognized the great assistance

that might be afforded to teachers by a small hand-book of

practical information and suggestions on the .subject ot

.School (iardens. The above volume abundantly fulfils the

reipiired object, being thoroughly jiractical in conception and
in its treatment of the subject-matter, well arranged, and,
written in a clear and interesting manner. In every section,

the purely horticultural information is sup]ilemented with

helpful hints that indicate a personal arcjuaintance with the

(titticithies that are likely to arise.

The book may be regarded as beijig clivided into two

parts. In the first part (62 pages) are di.scussed the various

phases of school garden work as it i)resents itself to the

teacher from the commencement. The choice of tools, their

I'ost, u-e.s, and methods of handling receive due attention.

It is mentioned that a sum of about -"jO.'. should provide
sufticient ei|uij)ment for a good-sized school iluring the first

year, and a small annual e.xpenditure for .supplying losses, etc.

is all that will be required later. Methods of clearing the

ground and erecting fences are also described, with an

eye to the fact that the children should themselves carry out
as much of tliis work as possible. It is pointed out that as soon

as the boundaries of the plot have been fixed it will be found
most useful and instructive to liraw a plan of the garden show-

ing the arrangements of bed.s, crops, path.s, etc., this plan to be

hung in the schoolroom for reference. Three diagrams showing
])ossible arrangements fur s(-hoo| garden ])lots ai-e included in

the boiik. The important matter of laying out the garden
is ne.xt discussed, and instructions are given as to lining out
the ditt'ereiit beds, formation of paths, digging drainage
trenches, etc. Tillage methods, drainage, mulching, and the

uses of manures are all considered as means whereby the .soil

is brought into the best condition for phuit learing. Itefer-

ence is made U< the impdrlaiice nf cnmpost lieaps in School
( iarden >.

Knrther .section-, of the book deal with the care of seeds,

pre|)aration of seed beds, raising of seedlings in boxes as well
as in beds, treatment of seedlings, methods of transplanting,
care of |)lants (i.e., by watering, weeding, ])runing. etc.) : the

propagation fif plants by budding, and grafting, as well as by
raising from secil. and the rotation of

enip.-..

.\ii es))ecially interesting section i.- that entitled -The
-l"riends and loneniies .,f the (i.irden.' In thi.s. reference is made

to the work of earthworms, ants, etc. in aerating and lighten-

ing the soil, that of lizards in destroying numbers of insect

pests, and above all to the assistance rendered to the gardener
by birds which destroy vermin and small forms of animal
life that do damage to the crops. An appeal is made to the

teacher t» lead the children to recognize the heli> thus

afforded, and also the duty of protecting those friends of the

garden. Many insect pests are ai.so described, together with
suitable methods for holding them in check.

The second part of the book (pp. 6-3-148) consists of

a number of appendices which deal in considerable fulne.s.s.

witli the cultivation and pre[iaration of the chief West Indian.

agricultural crops that may be grown in more or less

quantity in the school garden, eg., provisions, green vege-
tables, cacao, coffee, bananas, ginger, pine-apple.s, oranges,
cotton, vanilla, etc. The information thus provided has been,

drawn from a number of reliable sources.

J[r. Williams' book was written as a companion,
volume to Dr. Watts' ' Nature Teaching,

'

the generaliz;i-
tions of which it is intended to expand, and it excellently
fulfils its purpo.se. The manner in which it is written

reveals an intimate acquaintance with the problems and

requirements of elementary school life in Jamaica, and.

incidentally, of most. West Indian colonies. The stvle

in which the facts are presented should be most

helpful to teachers, while its occasional references to the

ethical aspect of agricultural work and teaching indicate how
important a place this work may be made to occup}- in efforts

to mould the characters of children. Paragraphs 129-30'

from which the following quotations are made, illustrate

this :

' You .should never lose sight of the opportunity for

mental, manual and moral training that School fJarden

work offers. The opportunity is worth what you make of it,

like other opjiortunities. Not only may it add to the
childrens' knowledge -their direct first-hand knowledge—
of the things that surround their dail}' life, in the easiest and
most interesting way, by observation an(f through incidental

teaching, ami \'.\ the way by which knowledge is most

permanently acipiired, but jiractice in doing thing- will

certainly increase the ability to do thing.s, and the n.onotony
of the .child ren's school work is certain to be relieved when
it takes the form of using a line, or working a .saw, of

measuring and weighing their own products, of calculating
what they cost, and how much tiiey are worth.

'

It is not a natural Science that j'ou are called upoik
to teach, nor even Agriculture, but rather Nature Stn<ly, and
the observation and understanding of surroundings, and
the intelligent u.se of small opportunities. And although
scientific training is a pretentious name to give to this, yet
it is the training that science affords, to be made to observe

accurately as well as readily, to re|iort correctly, to learn to

draw princi[iles from observation, and to trace the relation

of causes and effects, of success and failure, even in the
humblest matters of ordinary life."

The book fulfils admirably the purpose for which it iss

written, and shouhi be found in every elementarv and

secondary school in the West Indies where any effort is being
made to introilm-t- souml teaching by means of Nature
Studv.

Several pupils at the St. Lucia Agricidtural Selio.,1 win-

will have completed a three years' cour.se of training in May
next desire situation^ as junior overseers or assistants on
estates. I'",slate owners and managers who may contemplate
offering employment to flu-se pupils should write to Mr. J. C^
Moore, Agricultural .Superintendent, St. I,ucia.
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LIVE STOCK RAISING AT TOBAGO.
In the year 11)07-8 live stock to the value of

£7,723 were e.xported from Tobago. Cattle formed the

most important class of animals shipped, the exports

being worth £3,1(J(S, while pigs (£1,.5.5-5), and horses

(£1,326) came second and third on the list.

The Tobago ooiTespoiidt'iit of the West India t'oin/iilftee

fjirrii/ar refer.s to the iuivaiitagos pos.sessed by Tobago, which

-luake it especially well .suited for live' stock rearing. Guinea

grass (the cultivation of which is an e.xpensive matter in

Trinidad) grows wild in the island, and thousands of acres of

land could be utilized which are now lying waste and of little

value. Cacao, rubber, and cotton jilanters should find in

stock raising a useful auxiliary industry, as apart from the

direct financial return, the manure provided by the animals

xvould be of great value. Triiddad otters a convenient market
for cuttle, sheep, etc. reared in Tobago.

'FOOT-AND-MOUTH' DISEASE.
Attention has been called, by the public telegrams,

to the outbreak of a disorder, which was at first

thought to be foot-and-mouth disease, among: cattle in

St. Mary's parish, Jamaica. Although subsequent
reports have indicated that the trouble is, happily, less

serious than was originally feared, the following
details relating to foot-and-mouth disease may not
'be without interest to stock owners. They have been
abstracted from the hand-book '

Diseases of Cattle,'

issued by the Bureau of Animal Industry, US.
Department of Agriculture :

—
Foot-and-mouth disease is a highly contagious fever, of

a specific nature, characterized by the eruption of vesicles

or blisters in the mouth, around the coronets of the feet, and
between the toes.

A peculiarity of foot-and-mouth di.seasc, whicli is lialile

to occur both in temperate and tnjpical climates, is the

large nundier of species attacked. Cattle are the chief

sufferers, then come hogs ; wliile sheep and goats are also

attacked in large number. Horses, dogs, cats, and poultry
are not infrecpiently sufferers, and even human beings are not

exempt from infection. The mortality from this disease

is not great, being genei'ally about 1 to 3 per cent., but in

severe outbreaks may reach o per cent. The more fatal cases

are among young animals that have been fed on infected

milk, and death is directly caused in the majority of these
cases by gastrc-enteritis. Although the proportion of

deaths is so low, yet when the di.sease exists over extensive

areas, serious loss often results to the stock-raising interest,
since the milk yield of dairy cows is largely diminished, and

'

ilie animals rapidly lose condition. Such loss is especially
felt in districts where cattle are lieing fattened for the

Ibutcher. An English veterinary surgeon of high repute has
stated as his opinion, that a loss of about £-1 is sustained

'^y the owner in the case of every milking cow or

fattening bullock which has been attacked, but recovered
from the disease'. It was estinTated 'that an attack of foot-

and-mouth disease which occurred in England in 188.S cost

the stock-owners of the country about £1,000,000.
Foot and-mouth disea.se is not a difficult disorder for

a stock-owner to recognize. The disease makes its appearancem from three to six days after exposure of an animal to

infection. A chill first sets in, which is followed by high

fever, the temperature frecpiently rising as high ,\s lOli" F.

This is accompanied by vesicular infiammation of the niouth,
which gives rise to pain when the animal attempts to eat ;

loss of appetite ; a hot, painful, swollen condition of the feet,
anrl in from twenty-four to forty-eight hours luunerous small

vesicles, varying in size fronfu pea to a hazel-nut appear on
the udder and feet, and in the niouth.

The infection of foot-and-mouth disease is spiead by
a number of means, which accounts for the rapid manner iu

which the di.sorder frequently occurs on neighbouring hold-

ings. Animals may be infected by direct individual contact,
or by means of .solid and liquid e.Kcreta, saliva, by infected

hay, litter, and drinking ve.ssel.s. Human beings can also

carry infection on their clothes and transmit it to aidmals
when milking. :Milk in an unboiled state, when fed to

animals, may also be the means of transmitting the disease.

Should an out;break occur, a stock-owner wouhl, of

course, call in a good veteiinary surgeon, and follow his

advice in regard to methods of treatment, at the same time

giving his personal cooperation to the matter of preventing
the spread of infection. Every effort .should be made to

keep other animals, more especially dogs, cats, and poultry,
from connng in contact with infected stock. Persons from
other farms should also be prevented from visiting the cow-
houses. Animals that have died or been slaughtered must

alv,rays be deeply buried with lime, or their bodies burnt.
The cow-houses should be disinfected and covered with a coat
of limewash containing 4 oz. of formalin per gallon of lime-

wash, and all the utensils and fittings cleaned by the

application of a solution containing 6 oz. of crude carbolic
acid per gallon of water.

Although no dis(n-<ler of cattle closely resenddes foot-

and-mouth disease, yet the sinnlarity of one or more symp-
toms with other troubles may lead to a mistake in the

diagnosis. In mycotic stomatitis, the entire lining of the
mouth is inrtamed and peels off' in a few days, while infiamma-
tion of the thin skin lietween the toes may also be present.
Ergotism, and 'foul foot' or 'ground itch' have also been

temporarily mistaken for foot-and-mouth disease.

HORSES AND MULES IN THE
UNITED STATES.

A publication has lately been issued by the
Bureau of Statistics of the United States Departmontv
of Agriculture, which contains the latest available data
as to the number and value of farm animals in the
United States.

From this it is seen that the estimated number of farm
horses existing in the country on .January 1 of the present
year, was 2,0(34,000—an increase of 608,000, or 3-2 per cent.
as compared with the figures for the previous year. It is

interesting to note that the value per individual horse has
increased considerably of recent years. The average value
per head over the whole of the United States on .January 1

1909, is placed at *9.j-64 each, as against 193-31 a year ago'
and $60-25 per head in 1898.

The figures relating to mules also .show an increase in
number. It is estimated that the total number of mules in
the Ucited States now reaches 4,0.53,000, as against
3,869,000 early in 1908, thus indicating an increa.se of 4-8

per cent. The average value of a mule is placed at $I07-84,
which is practically identical with the figure of a year ago!
In 1898, however, the average value of mules in the United
States was but •572'30 [ler head.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,—ilai-ch IG, 1909, Thk \Ve.st Indi.^ Com-

mittee CiRcui.AK ;
Mes.sis. Keauton Piper & Co.,

Maich 16, 1909.

Akrowkoot—Quiet; I'^il.
!

'.il'l. m^L-onliiii; tn (|iuility.

Balata—Sheet, t> 2 U> 2 4 : block, ik. (]u..^;iti(ms. (!)

Bees'-vvax—£7 12.S. for dark to \>:i\f.

Cacao—Trinidad, .">7,- to 71' -
per cwt. ; Grenada, 51/- to

.lit -
j)er cwt.

.Coffee—Santos, 32 :'> per cwt.
; .Jaiaaiea, no quotations.

Copra—We.st Indian, £'1H to £19 per ton.

Cotton—Nevi.s and St. Kitt's, i:W. to 14'/. ; Barbados,

V2hi'. to i:lj.'.; St. Vincent. UJ./. t.. KUi/.

Fruit—
Banana:;—Jamaica, 4 (i to II - per bunch.

Limbs—Isot wanted.

Pise-apples—-St. Michael. 1 t> to 4/-.

Grape Fruit—5/(i to '.» - per box.

(jR.\>iiEs—.Jamaica, li - to '.|
"

P'"''
^'ox.

Fustic—£3 to £4 per ton.

Ginger—obx. to tiO.v. (^)uiet.

Honey—24.s-. to 2»i.s. per cwi.

IsiNOLASS—West India hniiii, 2/2 to 2 (i [icr tti.

Lime Juk k—Raw, 1 .'i per gallon : concentrated, £11S per
ca.sk of Hl« >iall..iis; (bstilled oil, 2 2 i)er lb.: hand-

pressed, .5 () jicr 111.

Loowoou—£3 to £4 .">.<. pei ton : io.>l>. u.. .pi'itations.

Mace—Firm.

Nutmeos—<,)lliet.

Pimento—(^)uiet.

Rubber-Para, tine li.inl, :<s.
1^'./. pn lb.

KuM—.Jamaica, 3 I In 3 .1; I )enurara. 1 (i to 1/7, proof.

SuciAR Crystals, 14 3. to Hi '.t ; IMuscoyado, no quotations:

Syru]!. !>. 3./. \i> I4.~. ; Molasses, im c|Uotations.

New York,— Mnn

BRO.S. & Co.

'.', 19t)9.—Messrs. Gillespie,

'Cacao—Cai-acas, 12i-. !••
l.">|c. ; (irenada, lljC. to 12ic. ;

'I'rinidad, 12c. 1.. l.'ic. ; .Jamaica, Kljc. tolljc. per lb.

Cocoa-nuts .Jamaica, select, SS2C.-(KMo.S27-0(h culls, i<]i\-i\t>

toi!17»i>; Trinidad, select, .s!2ll-lHI u, .§27 'I" I
; culls.

$](l-lHKo S17-l)() pcriVl.

CoFi'-KK .Jaiuaica, ordinary, 7.'iC-
to .Sjc.; '^(uid ordinary,

'.(•(c; wa.shed, u|> to 12c. per lb.

GlNoKR-It^'c.
to lie. per lb.

(ioAT Skins—.Jamaica, .">.~>c. : Antigu.i and Barbados, from

40c. to Site. : St. 'I'homas, St. Croix, St. Kitt's, 4Gc.

to 4Hc. liei lb., dry Hint.

(Jrai-k Fiu IT Klorid.'i, !s|'.")0 to S2-2."> per box.

LniKS N*> quotation.s.
.Mack- Xo (pintalion.s.

NuT.MKOS- llU'.s, 12c. per 111

I )iiANoi:s- Kloriil.-i, §l-r)(i to §2-(Mi |„t box.

. I'lMKSTo 4-|C. per lb.

SuoAK Centrifu',':il.s, '.Mi', 3 '.<2c. : Mu.scovados, 89% 3-42c.;

Molas.ses, H!»
, ;!l7c. per lb., duty paid.

Barbados,—Messrs. Leacock it Co., Mmh :w. 1909;
Messrs. T. S. Gap.kaway it Co., March 30, 1909.

Arrowroot—St. Vincent. §3 '.hi toS4-0li per KXl 11..

Cacao—Dominica and St. l^ucia. .^lO-liO to g H I •.->0
j
,er 100 ft..

Cocoa-nuts—S13'00 for unluisked nuts.

Coffee—Jamaica and ordin-irv Rio, .^'.•.'Mi 1.. .^-1 1 iiii pe?
100 ft.

Hay—Sl-oOi)er 100 lb.

Manures—Nitnite of soda, S()2-00 to sii.".-0(i: OhlendjrfTs
dissolved '_;uaiio, s-.'i.'i-OO ; Cotton manure, ><42'IKI; C:^cat>

manure, .>-42IKl to .s4.S-()0; .Sulphate. .f ammonia, ^72-0(»
to $7r)'00; .Sulphate of potash, S(i7-00 per t..ii.

MoLA.ssEs—Fancy, lllc. ; Grocery, KJc. ])er i,'.ill. .ii.

Onions—Strings', .S2-2.") to .S.<-ii(i per loii tb. : lo.:ge, n<>

(piotations.
PoTATOs—Nova Scotia, S2-lio t.. $2-7."i ).er Hill lb.

Pe.vs—S]ilit. !!«(iO0 per baa of 210 ft.; Canada, 83-40 jiei

!)ag ..f 120 lb.

Rice— Ballaiu, 8.">-4r) (bSIl It..); Patim, .«!:!-,S0 : RangtM.n»
S3-IMI per HMIft.

Sugar—Dark t'rvstal-. '.Mi si'-l.", ; MiiM-..va.l.. .s'.i* ?l-75.

British Guiana,—Me-.>r>. ^\IKTI^(. lv i;n htev., .Murch (^
1909 ; Messrs. Saxobach, Pauke2 i Co.,
Miwh 19, 1909.

Arrowroot—St. Vincent, Si>-00 to 89-50 per 200 ft.

B.Ui.iT.i—Venezuela bl.ick, 32c.: Demerara .sh:'et, 48c. t<»

50c. per lb.

Cacao— Native, 13c. [.er It .

C.\SSAV.\—(iOc.

Ca.ssava Starch—$7-00 per barrel ..f I'.Mi ft.

CocoA-NUT.s—81li-00 per M.
Coffee—Creole, 12c. to l.'V. ; .I.-im.-iie.-i, 13c. to 1.3.U-. ])erft.,

.slow.

Dhai. -84-'.HI per bag of 108 ft.

Ei'i'os—.S1I18 per barrel.

Moi.AssKs—No (juotations.
Onions — Li.sbon, 5c. per tti.

Plvntains—20c. to 44c. ])er biincli. pKutifu!.
PoTA-ros—Nova Scotia, 8250 jicr 100 ft,.

Por\Tos—Sweet, Barb,-idos. .Sl-20 per bag
Rice—Ballam, 85-80; Creole, 84-50 to 84-").
Split Peas 85-.50 to 85-(iO per bag (210 ft..); Marseilles,

84 -(M)

Tannias—82-04 ],cr bag.

Yams— Wliite, 82"](i ]>er bag: Ibick, ii.. .pioi.it ions.

SuoAR Dark crv.stals. .S2-25 t.. .S2-.50 ; Velh.w, 83-1(1 W
83-20; White, $3-li0 to 83-.'<0; Molasses. .S2 -30 to 82-40

per 100 ft,, (retail).

Timber Greenheart, 32c. to 55c. per cubic foot.

Wali.aba Shinci.es— S3-75 t.. 85-75 per M.
CoRKwoon- -82-40 to 82-(i4 per ton.

Trinidad, .\l..rch 20, 1909.— Messrs. Goui.on, Gkakt
A- Co.

Cacao N'eiiezuelan, 81275 to 813.-(NI per fanega : Trinid.-»»1,

81275 t.. 81 3-IXt.

CoCOA-NU-rs 8-_'2-00 p.i M. f....b. f..r selected pealed ilt

l)ags ..f 100 ft,.

Cocoa-nut <>n. 70c. per luiperi.-d gall..n, c.-isk included.
CoFFKK Veiiezuehin, .Sc. t.. H.'.e. per tt>.

CoPi!\ 83-20 per 1(K> ft.

DiiM. S4-li5 to 84-75 |n-r 2-b\isbel bag.
Onions *2-50 f. 83-IHl per lim lb. (retail).

PoTCn.s Knglish, 81-30 t., 81-40 per 1011 ft,.

Rick Velh.w. 85-00 f. 85 -.'5 Wliite, 84-.">0(.. SJ'.Mi jier bag.
Split Pk\n—8575 to SliOOper bag.
Si'OAK— .\merican crushed, ?'5-10 to 85-2(.l per 10(.> ft.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.
Volume I. No. 1 out of print. Nos. 3, 3, and

-t, in original paper covers as issued, price Is. each Post free Is "'tZ

Volumes II, III, IV, V, VI and VII :—Price 2s. eacli
;
Post free 2s. Sd.

Volume VIII. Xos. 1, 2 and .3. West Indian Agricultural Conference, 1907; abstract of Proceedings and Reprint
of Papers. Xo. i. Agricultural Conference, I90S ; Presidential Address and Abstract °of Proceedings.
Price Gd. eacli number. Post free, 8d.

°

Volume IX. Xos. 1, 2, .3, and -t. Reprint of Papers read at Agricultural Conference, 1908, with summaries of discussions

following. Price 6d. Post free, 8d.

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 tho results of the experiment work
on sugar-cane and manures, the full official reports«of which have only a limited circulation. The following list gives particulars
of all the pamphlets which are still available. The missing numbers are out of print and can no longer be supplied :

(3) Seedling and other Canes at Barliados, in 1900. Price 2d. (39) Seedling and other Canes in the Leeward Islands, 1904-5.

(5) General" Treatment of In.sect Pests, 2nd. Edition Revised. Price 4d.

Price id. (40) Seedling Canes and Manurial Experiments at Barbados
(7) Scale Insects of the Lesser .A.ntilK-s, Part 1. Price id. 1903-5. Price Gd.

(9) Bee Keeping in the West Indies. Price 4d. (U) Tobago, Hints to Settlers. Price G(/.

(12) Seedling and other Caues in the Leeward Islands, 1900-1. (42) Manurial Experiments with Sugar-cane in the Leeward
Price 2</. Islands, 1904-5. Price 4rf.

(13) Seedling and other Canes at Barliados, in 1901. Price id. (43) The Use of Cotton Seed and Cotton-cake-meal as a Feeding
(14) Screw Worm in Cattle at St. Lucia. Price 2d. Stuff on West Indian Plantations. Price 2d.

(15) Plain Talk to Small Owners. Price 2d. (44) Seedling Canes and Jlanurial Experiments at Barbados,
(16) Hints on (.)nion Cultivation. Price 2d. 1904-G. Price &d.

(17) General Treatment of Fungoid Pests. Price id. (45) A. B. C. cf Cotton Planting. Xew and Enlarged Edition.

(18) Recipes for cooking West Indian Yams. Price 2d. Price 6d.

(19) Seedling and other Canes at Barliados, in 1902. Price id. (40) Seedling and other Canes in the Leeward Islands, 1905-6.

(20) Seedling and other Canes in the Leeward Islands, 1901-2. Price 4(/.

Price 2d. (47) Blanurial Experiments with Sugar-cane in the Leeward
C22) Scale Insects of the Lesser Antilles, Part II. Price 4(;. Islands, 1905-0. Price 4(/.

(25) Ground Nuts in the West Indies .
Price 2d. (49) Seedling Canes and Jlauurial Experiments at Barbadijg

(26) Seedling and other Canes at Barbados, in 1903. Price id. 1905-7. Price 6.?.

(27) Seedling and other Canes in the Leeward Islands, 1902-3. (50) Seedling and other Canes in the Leeward Islands, 1906-7.
Price 2d. Price 4(7.

(28) Barbados and Porto Rieo Molasses. Price 3d. (51 JManurial Experiments with Sugar-cane in the Leeward
(30) JManurial Experiments with Sugar-cane in the Leeward Islands, 1900-7. Price id.

Islands, 1002-3. Price id. (53) A. B. C. of Lime Cultivation. Price id.

(31) A. B. C. of Cotton Planting. Price 4(2. (54) Fungus Diseases of Cacao. Price id.

(32) Seedling and other Canes at Barbados, in 1904. Price id. (55) Millions and Mosquitiis. Price 3d.

(33) Seedling and other Canes in the Leeward Islands, 1903-4. (5fj) Seedling and other Canes in the Lseward Islands, 1907-8.
Price id. Price id.

(34) Xotes on Rabbit Keeping in the West Indies. Price 2d. (57) JIanurial Experiments with Sugar-cane in the Leowanl
(35) Information in regard to Agricultural Banks. Price id. Islands, 1907-8. I'rice id.

(30) Manurial Experiments with Sugar-cane in the Leeward (58) Insect Pests of Cacao. Price id.

Islands, 1903-4. Price id. (59) Seedling Canes and JIauurial Ejcperimsnts at Barbados,
(37) Cultivation of Oranges in Dominica. Price id. 190S-8. Price Cxi.

(38) Cultivation and Curing of Tobacco. Price id.

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

marked 4(7., and Ih.l. for Xos. 40, 41, 44, 45, and 49.

The 'AGRICULTURAL NEWS.' A Fortnightly.. Review.
The 'Agricultural News' contains extracts from otRcial correspondence and from pnjgress and

other reports; and, in fact, any information indicating what is going on in each colon
j',

and the progress made in

Agricultural matters throughonc the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the

local ai'ents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is

2s. 2d. per half-year, or 4s. id. per annum. Owing to certain numbers being out of ^-int, oidy Vols. IV and V can

be .supplied complete, with title page and index as issued. Price 4s. Post free, 5s. Only a few copies available. All applicci-

tioiu for copies are to be addressed to the Agents, not to the De2}artment.

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

—
London: Messrs. DuLAU iCo., 37, Soho Square, W. Ciry ^(/e)t<s.- The West India Co.mmittee, 1.5, Seething

Lane, London, E. C.—Barbados : Messrs. Bowen k Sons, Bridgetown.
—Jamaka: The Educational Supply

Company, 16, King St., Kingston.
— Britiah Guiana: 'Daily Chronicle' Office, Georgetown,

— Trinidad: Messrs. Muia
Marshall i Co., Port-of-Spam.

—Tobago: Mr. C. L. Plagemann, Scarborough.— (?«;ia'i<i'.- Messrs. F. Maerast ik Co.

'The Stores,' St. George.
— St. Vincent: Mr. Stanley Todd, Agricultural School.—St. Liicia : Mr. E.Buckmire, Botanic Station.

—Dominica : Messrs. C. F. Duverney i Co., Market St., Roseau.—Antigua : 'Sh. S. D. Malone, St. John's.—

St. KitVs: The Bible and Bock Supply Agency, Basseterre.—Nevis: Mr. S. D. Malone, Charlestown.'
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THE BEST MANURES FOR COLONIAL USE
.^K.E

OhlendoriF's Dissolved Peruvian Guano—Foi^'sugar-cane and general use

OhlendorfF's Special Sugar-cane Manure

OhlendorfiF's Special Cocoa Manure

OhlendorfF's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPL\ TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

JOURNAL D'AGRiCULTURE TROPICALE.

A Monthly Illustrated Review, imblished in French,

dealini; >\itli all matter.s; connected with Tropical

Agrifultnrr.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, W. Dawson &. Sons, Ltd., Bream's

Building.?, E.G. ; A'ew York, G. E. Stechert, 9, East 16th.

Street ; Trinidad, D. A. Majani ; Cuba, Sollnso : Ilayti,

Louis Coicou, Port-au-Prince.

TROPICAl^UFE.
A Miinllil_\ .lipuiiiiil, ('(inlaining ai-liclcs on Tropical

Agriculture, an(r ntln'i- luatter.s of interest to those living

in, or interested in the Trojjics.

Edited by H)rtHAMEL SMITH.

Single copies, price 1^.: aliuu.il .sul)sci'ipti c.i, 10.^•. post

free.

Published by :

AFessrs. IJ.ik', Sun & I),iiiii3lss(jn, Ltd.

s:?-;)l, Great Titehfiold Street.

London, W

THE
WEST INDIA COMMITTEE CIRCULAR

(Published fortnightly).

THE OFFICIAL ORGAN

THE WEST INDIA GOMMITTEE.
(Estab : circa ITliO. Incorporated bv Uoyal Cliarter

Au;,'. 4, 11)04.)

Edited by ALGERNON E. ASPINALL.

THE 'BUCO' CULTIVATOR.
Thi.-i niaehiur ilcle> I be uork of Ime, fork and rake. For

weeding, etc., it has no oi|iial. Tt isbcin',' used by the lari;est

estate owners in I)arb.idos in their cotton fields.

I'riees, etc.. on .•ii)pIieatioii to

I'll i; i; \l;l'. VHO.'^t'O-OPKK.VTIVK foTToN FACToin .

.S,.lc A;4oiUs. r.iid^i'l.oMi. l'..irb.i.lo^.

Printed at Ottice of Agricultural Reporter, 4, High Street, Bridgetown, Barbados,
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WEGULAT? SERVICES
WEHCLY to :

gRAZIL & THE
RIVEK PLATE,

t'/a Spain, Portugal,
and Madeira.

FORTNIGHTLY to :

\yEST INDIES,
Guiana, Central

America, Pacific

Ports, & New York.

FORTNIGHTLY fo:

AUSTRALIA, NEW
ZEALAND and

TASMANIA,
; ;i Gibraltar, Marseilles,

and Naples.

MONTHLY to:

and

MEXICO,
Bilbao, Coruna,
and Vigo.

HEAD orrici; ;

18 MOORCATE ST.,

LONDON, E.G.

Touring Facilities to all Parts.

Special

Yachting

Steamer
DUlil-NG

WINTER SEASON.

Circular

Inclusive

Tickets.

BARBADOS.
JAMAICA.

Illustrated

Pamphlets sent on

application.
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Bureau of Entomolog3\ U.S.

Department of Agriculture.

X recent editorials in the Aiji'icidtaral

News the work of the United States Depart-

ment of Agriculture, as n whole, and of

several of its Bureaus, has been considered.

The Bureau of Entomology deals with all problems
<I arising from the attacks of insects on agricultural crops,

on forests, oti domestic .-uid other animals, and even on

man liniiscll'.

One of the nmst de.'ti'nctive insects wliich h.-is ever

ajipeared as an enemy t'> agricultural crop.s is the

Gottiui IJoli \Vee\il. This insect mail e its way into the

Uniied .States from Mexico in 18y4, ar:d for most of the

years since that lime the Bureau of Entomojoo-v has

cairied on inveslig.-itions as to the best methods of

controlling it. In spite of the fact tliat this woik

has been most caiefully carried out, and th;it

trained Entomologists h/ive been engaged in it, the

Boll Weevil has steadily [irogressed across the cotton-

growing area of the United Stales. In 190S, it was

found to have crossed the Mississippi River, and it is

not likely that anything can be done to prevent its

spread to the Atlantic se.a-board, thereby infesting the

entire cotton belt. But akhongh it h.-is not been found

possible to stojj the spread of this insect, cultural

methods have been worked out, by means of which food

crops of cotton may ha grown even within the limits of

the infested territory. Early planting, the growing of

early flowering varieties, and the complete destruction

of all the cotton stalks in the early fall, together with

the collection and destruction of the infested bolls after

they have fallen, have resulted in considerable profits to>

the farmer. Much also has been done in the study of

the parasites and other natural enemies of this insect,

until now practical application can be made of the

knowledge thus gained.

In connexion with the work on the Gipsy Moth
and the Brown Tail Moth in the Eastern United

States, the Bureau of Entomology has been instrumen-

tal in importing beneficial (parasitic or predatory)
insects from Europe, the native home of these two
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destructive moths. Altogether thirtv-five species of

these beneficial insects have been imported, and it is

believed that many of them have become established,

and will in a short time exert a considerable influence

in the control of the two moth's.

Another very serious pest is the small dipterous
insect known as the Hessian

fly. This insect, which

attacks wheat and other cereals in many parts of the

United States, is closely related to the Flower-bud

Maggot, and the Red Maggot of cotton. In (it-aling

with this insect also, the Bureau of EntomoloL'y has

devised cultural methods for its control, and it has

found that it is possible to use, in a practical way,
certain parasites of the riy. The Hessian fly is one of

the most destructive in the United States, the losses

to the farmers sometimes amountint; to as much as

!iJIO,000,000 per annum. Any results which elft-ct

a saving of a (air proportion of this loss will ea.^ilv be

seen to be of great benefit to the country. The iniro-

duction of these parasites into districts where thev had

not previously been found was followed bymarkeilly

good results.

The White H), which attacks citrus fruits in Florida

has also been under investigation. A special agent
with ample assistance was located in Florida, and life-

history studies of the pest were made. E.xperimenis
were carried out in the introduction of parasitic insects,

and in the encouragement of fungus diseases which

affect the white fly, as well as in the use of insecticides

and gases, and much information of distinct value has

been gained.

The insects atfectini: tobacco, those daniawinc

•deciduous fruit trees, and others injurious to vegetable

crops have all been the subject of s[)ecial investigations

during the past year. Bee culture, especially the

problems connected with the prevention and cure of

laee diseases, and silk culture have also been studied

by experts in these particular branches.

In connexion with inserts injurious to forests,

information of practical value has been acquired and
disseminated amongst those most interested.

The insects which carry diseases to man and
domestic animals have been the subject of special

investigations. In recent years, since the relation

between insects and the- spread of certain diseases -has

come to be better understood, mosquitos and Hies have
been of greatly increased interest, and consequently
have come in for more thorough study than ever before.

The Bureau of Entomology is stated to have nearly

finished a complete Account of the mosquitos of North

America.

'I'he life-hi>tor_^of the Texas cattle tick has been
continued in co-operation with State Entomologists,
and many important points having a direct bearing ou
the methods of contfWl of the tick and of Texas fever

have been obtained. A parasite of one of the ticks has
been found, which offers hope that natural methods of

decreasing the abundance of ticks may yet be learned.

It wdl be seen from what has alread}' been said

that the Bureau of .Entomology interests itself in all

lines of investigatioh and research where insects (ye
concerned.

'I'he Bureau of Biological Survey, among other

interesting lines of investigation, has carried on impor-
tant researches as to the value of birds in their relation

to agriculture. It has been found, in thi.s connexion,
that birds generally^'are of considerable value to the

agriculturist. It is only rarely, and in the case of certain

species, that birds do more damage to fruit and other

growing crops than is compensated for by the numbers
of injurious insects that they destroy. Not only are

the larger insects destroyed, but it has been fouml
that there are some ^fifty-seven species of birds in the

United States which feed upon scale insects.

Other subjects "which eome under the ranoe of
investigations of this Bureau include the traffic in cace

birds, the study of rats, rabbits, field mice, wolves, etc.,

and the protection and introduction of game.

The Bureau of Biological Survey also makes
a study of the geographic distribution of the fauna and
fiora of the country, and life zones and crop zones have
been mapped, each characterized by certain conditions

of temperature, and by the presence of particular

species of mammals, birds, reptiles, and plants.

CarriaCOU. The figures given in the AutiiKtl Report
of the Oonunissioner of C'arriacoi; .-ijiow that the value of the

fxiiort.s in 1 90S (excluding .sl;i|inients of [)rodu(;e marketeil iit

Oienada), was .£111,417, or an increase of over £•'3,000 oon»-

pared with the returns for 1907. The chief items were cott.m

(Marie (Jalante and Sea Island varieties), £1 1,571 ; cotton seed,

£2,896 ; goats and sheep, £(>90 : aiid poultry, £564. The
greater value of the exix)rts conijiared with the previous year
i.s stated to Ije chieHy due to tiie increa.sed output of Seat

Island cotton.

Reference is made by the Coniniissioner to the ver3r

satisfactory growth made hy lime trees at the K'xperinieuti-
Station. Some of these trees, which are no more than four
and three-(iuarter years old, are from 20 to 25 feet high,,
anil have already borne fruit for two years. On one estate
at Carriacou (that of Mr. Tom Archer), about 50,000 liiue

trees have been planted out and are well estaViHslied.
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SUGAR INDUSTRY.

Cultivation of Ratoon Canes.

The tillage operaiicins given to ratoon cane crops

in the West 'indies api)ear to vary considerably from

island to island, and the amount audcharacter ofculciva-

tion which may be carried out with advantage depend

iiossibly iiywn "the. nature ot the land on whieli the

ratoons are growing. This matter is discussed in the

iiamphlet report on Manorial Experiments with SugMr-

cane in the Leeward Islands, 11)07-8, lately issued by

this Department, and also received attention at a hue

meeting of the Barbados Agricultural Society, when

Dr. Fra'ncis Watts, C M.G., gave a. brief address on the

subject.
Ill the Leeward Island.^, it would seem that tillage

operations in connexion with the growth of ratoon canes are

much more generally carried on
than^

at Barbados, where, on

the majority of estates in the ratooning districts, the land is

-simply trashed after removal of the plant cane
crop^

but

little or no cultivation is done. At Antigua and St. Kitt's,

wi the other hand, it is a common practice to break up the

-soil between the young ratoon stools to a considerable depth,

when the cane shoots are in a stage of vigorous growth, and

liave reached a height of 'J or 3 feet, with the object of

bringing the land into good tilth. Either the plough or the

fork^'is used for these operations, T^ie
cultivation thus yiven

is more than a mere surface tillage to provide a dust mulch ;
it

involves dt-ejj tillage, and the soil is tut-ned over and broken up.

Planters who cultivate their ratoons in the manner

mentioned, state as a reason for the.-e operations, that they are

neces.sary on account of the degree in which the soil has

consolidated and hiirdened, but if the land wa.s thoroughly

tilled and prepared previous to setting out the plant cane

crop, it should seldom require the treatment referred to on

the removal of the first crop. On heavy classes of land,

where two or three crops of ratoons are grown, some amount

of tillage may be advantageous for the purpose of lightening

and acTating" the soil, but these operations would best be

carried out as soon as possible after the previous crop has

been reaped. If deferred until an extensive growth of .shoots

and roots has taken place, the injury to the young roots may
fntail considerable damage, and further, the loss of moisture

which i.s involved by inverting the soil is more harmful than

at an earlier stage of growth, although, of course, always to

be avoided, if possible.
Loss of moisture during the period

of vigorous growth is a very .serious matter, and may entail

a check on the young ratoons, from which they will not

easily recover.
*"

Before the work of tillage between the rows of ratoons

is proceeded with, planters would do well carefully to

fxamine their fields by actually digging across the banks

which they propose to fork or plough, in order to satisfy

themselves that the soil is in as great a need of tillage as they

imagine, and to assure themselves also that the operations

which they perform improve the si HI as much as they think.

On turning over the beds of trash
'

underlying a young cro].

of ratoon canes of satisfactory appearance, the soil below will

usually be found in a condition suitable to promote good

growth.

The following notes on this matter are quoted
fCom the pamphlet on Manuriat Experiments with

.Sugar-cane in the Leeward Islands, already referred to.

It is mentioned in the report that the notes are

subini'.ted for cimsideratioii and diM-u^sion. rather

than as direct recommendations:— .'. 'Vm.

It would appe-.ir that the soil when well covere.l by the

tra.sli from the recently cut plant canes is frecpiently in fair

tilth, and not unduly compact. If kept covered, it retains

both it< tilth and its moisture. If the trash is removed, and

the soil is turned up to a considerable depth, and afterwards

exposed to the sun, it loses moisture, and sets liack into

a hariler condition than befoie. If, howevei-, the tilth is

imi)erfect, and cultivation is regarded as essential, the soil

should be stirred as .soon ag possible after the plant canes are

cut, anil before the ratoons begin to grow to any appreciable

extent. Following this, the rough soil should be harrowed

at once to break any lumps, and .should then be covered with

trash, or should be constantly stirred to a depth of about 2

inches in order to form a dust mulch.

When, after the cutting of the plant canes the soil is in

fair tilth, good results may often follow from spreading the

trash evenly on the banks, and leaving the soil unstirred.

The amount of tra.sh so spread should be sufficient to keep

down weeds. If the trash in a field is insutKcient to keep

down weed.s, it should be distributed over a portion of the

field only, say on alternate banks, but in such thickness as

is necessary to effect the desired object. The remaining

clear portion, i.e., the banks which alternate with those

that have been trashed, should be stirred frequently

to a depth of about 2 inches in order to create and main-

tain a dust mulch, which will go far to .supply the effect of

trashing in conserving moisture in the soil.

Much of the cultivation now given to ratoon canes is

possibly injurious.

It is repeated that these remarks are intended to draw

aitentiou to the problems to which they refer, and are not

here gi^en as rules for practice. It is hoped that planters

will di.-cu.ss them, and that next season a number of co-oper-

ative experiments will V>e laid out in order to demonstrate

the soundness or un.soundne.ss of the suggestions made.

E-xoeriments of the kind required are easily arranged,

and it is hoped that wdien the crop of 1909 is being reafted.

planters and officers of the Department of .Agriculture will

consult together, and plan several useful series.

As already mentioned, this subject was brought

forward at a recent meeting of the Barbados Agri-

cultural Society, when an interesting discussion took

place.

Dr. Watts referred to his observations made at Antigua.

No hard and fast rule on the matter could be laid down, ami

it was important that the planters .should make experiments

for themselves on their own estates. The real facts in this

case, as in every other line of agricultural work, could only

be learnt by daily observation. The loss of soil inoisture

was a very serious mattei)
and he had investigated this point

at Antigua in connexion wTtTi the cultivation of ratoon canes.

He hacAnvlted planters to have a part of the trash turned

up where the soil had been cultivated a few days ]irevious!y,

and in every ca.se it was seen that the breaking up of the

land had caused the loss of, moisture, which would not have

been lost had the soil been left undisturbed.

In conclusion, the Cqnnmissioncr urge<l planters who

grew ratoons to carry oute.xpe'riments on the matter discussed.

They might arrange" to set apart certain sections of their

fields, and treat these by other methods than those commonly

adopted. The results would certainly be useful to themselves,

and if they w:ere communicated to the Imperial Department

of Agriculture, they might be made useful to a wider

community.
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WEST INDIAN FRUIT.
THE LITCHI.

It is noticed that ainong the plants lately intro-

duced into the United States Iroin (breiga countries,

by the Department of Agriculture, aie included speci-

mens of' the litoiii, brought from China. The litchi

{NcpItfdiuiK Liirlu) is an important liuit tree belong-

ing to the natui'al nrder Sapindaoeae, which grows wild

in Southern China and Malaya, and is also largely
cultivated both in those countries and in Briiish India.

Specimens are to be found in a few of the West Indian

Islands, notably in the French islands of (Ju.-ideloupe
and Martinique, and at the Botanic (hardens of Jamaica,

Trinidad, and Dominica. It \vas introduced into the

last-named island from Guadeloupe in 1898. The fruit

of the Litchi consists of a nut, containing one seed,

surrounded by a fleshy aril.

The Litchi tree is a hand.some evergreen, which is

propagated by la3'erhig or circumpositiou. It Nourishes be.«t

in a moist aUuvial soil. In the East this tree yields large

•crops of fruit annuallj', but the few specimens under observa-

tion do not appear .so satisfactory in this respect in the West
Indies. A Litchi at Dominica flowered and fruited in

1905-6 and again in 1906-7, however, and in this connexion,
Mr. Joncis wrote :

' The ditHculty \vitli thi-s tree in the West
Indies is to get it to fruit aniuially. On one of the small

litchi trees, where a number of branches were being propaga-
ted by circiun|josition, it was noticed that nearly every shoot

so treated j)rocluced tlowers. This seems to afford a hint

that if branches of the trees had a ring of bark removed
jibout October or November, the check given nught probably
cause the trees to flower and fruit early in the following

year.
The litcld has been long established at (lua(lel<iu|ie, and

specimens are to be seen in many jiarts of the island.

According to Duss's ' Flore des Antilles francaise.s,
'

the

trees flower in January or February.

Reports on the growth and productiveness of the litchi

in the l^ast refer to it as a most hardy and fruitful tree.

A point insisted upon in connexion with its growth is the

need of a good w-ater sup])ly, as the trees are apt to

•suffer from drfmght.

According to Watt's '

Dietituiary of the Econondc
Products of India,

'

this fruit is grown and consumed in

large quantity in Bengal. It is stated that ' when fi'esh, the

great bunches of litchis look like bright, pinkish strawberies,
•but they rapidly lo.se their bloom, and assume a dirty,
biiiunisii i-ni(iur.

'

The fruit is ifeavly round, au'l about

\h inches in diameter. The edible portion is the bitter-sweet,

jelly-like pulp or aril which covers the seed, and the whole is

enclosed in a thin reddi.sh, or brownish, brittle shell. The
fresh fruit has a very pleasant, acid flavour.

Litchi fruit are dried in China and Cochin-China, from
whence they are exported to the L'nited States, and England.
Dried litchis bear no resemblance to the fresh fruit, but are

by no means unpalatab'le. Li appearance and taste they
are not unlike raisins.

If this tree could be well established in the West
Indies, and got to fruit regularly. i( would prove
a desirable addition tb our list of fruits.

CACAO IN JAVA.

In response to enquiries from v.-irious (jiiarters,

the United States Considar Department lately pidjlish-

ed a report on the methods of cacao cultivation adopted
in Java.

As in the West Indies, .some attention ha.-;, of late, beea

]iaid to propagating cacao by grafting and budding, and

these fftbrts, it is .^tated, have been fairly successful. The
.soil in Java on which this crop does best is a rich, sandy-

loam, situated at an altitude of from 1,000 to 1,800 feet

above sea-level. lu some districts however, the trees thrive

well on light sandy .soil. ,

Permanent .shade trees are planted among the cacao ;

the soil is kept free from weeds, and one or two cidtivations

given annually, around the cacao trees. A flrst crop is

usually obtained in from three to live years after planting.
The time for harvesting cacao in Java varies according

to altitude. At higher Mvels picking commences about May,
and lasts until July or .-VVtgust Plantations nearer the sea-

level frequently yield two crop.s, the flrst beiiig gathered
about March, and the second in October. The aimual crop

yield appears to vary froiii about -li to 9 cwt. of cacao i)er

acre. The pods arc opened in the plantation.s, the husks

buried beneath the trees, and the beans taken to the factory
for fermentation— a process which occupies from forty-

eight to sixty hours. Inuring fermentation the beans are

turned every twelve hours or so. Washing and drying follow.

Drying by artificial means is j)referred to exposure to

the sun.

The cacao is shipped in sacks of about 100 lb. In 1907,
the prices obtained for Java cacao varied from 8IS-S9 to

.•{!:25-22 per 13611). .„

a-
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CACAO FERMENTATION.
A German scientist, A. Schiilte, lately jiubli^hed

a bulletin givinsx an account ot studies and experi-
ments conducted in Cameroon, ifl Germany, and in

St. Thome. Tlie pamjihlet contains directions for

harvesting, fermenting, drying, and shipping cacao, and

also includes a number ot suggestions relative to the

practical application, on a commercial scale, of

processes similar to those used by the antiior in his

experiments. Herr Schulie's booklet wa.s reviewed in

the Experiment Stailon Itecord for Januai-y last,

from which the followingsummaty of the investigations

reiatinjr to cacao fermentation are e.Ktracted :
—

A.s a result of the.-ie iuvestij;atiiins, cacao fennentatioij

is divided into two stages : (1 ) the alchoiiol and acetic acid

fernicutation, and (2) o.\idatior.. The author bases the

production of good cacao upon the correct e.xecution of both

stages. During the alcohol and acetic acid fermentation, tlie

seeds are freed from the [ailp, and tlib' shells softened, thus

favouring oxidation. The oxidation of the a.-^tringent siil>-

stances is the important feature of cacao fermentation. An
oxidation temperature of from 40° F. to 45° F. appears to lie

most favourable for tin; quality of the ]iroduct,and a mrastme
content of 15 per cent was fourjd to ])c mo.st favourable to

oxidation, and at the same time unfavourable to butyiic .-icid

feiineutation and the formation of moidd.

When the oxidation process is conducted .satisfactf>rily,

a delicate white efflorescence forms on the beans, and the

appearance of this may be taken as an indication that the

cacao has been properly oxidized. Oxidation should be

continued only until the majority of the lieans have taken on

a brown colour, as if the process is continued until all the

beans are brown, the Havonr and aroma are weakemd.
The proper length of time for oxidation can only be

determined by expeiience, and may vary in different cacao

districts, and with difi'erent kinds of cacao, as well as with

diflerent harvesting melhod.s.

MAIZE CULTIVATION.
In the West Indies, maize e.i'nnot be considered

as a crop of first-rate importance, and is usually grown
as a '

catch crop,' previous to planting sugar-cane.

Kegarded from this point of view, the cidtivation and

manuring given to fields planted with corn are generally
insufficient to result in the production of a full return,

and instead of crops of from 2-5 to 70 bu.shels such a.s

are commonly reaped in the Uijited States under

superior conditions of tillage ami manuring, the planter
in these islands usually obtains yields much smaller in

quantity.
In view of the large quantities of nuiize annually

imported into these colonies, and the extent to which
this cereal is used as a constituent of foods both for

hnnvin beings and for animals, it is a matter worthy of

consideration whether a larger supply could not be

profitably produced in the West Indies, either by
extending the acreage, or—through the introduction of

improved varieties, and superior tillage
—

by increasing
the yield per acre.

The varieties of maize are extremely numerou?, many
liuudveds having been recorded. The differences between

the varieties are great, so that there is abundant scope for

tlie exercise of judgement in selecting and adapting the kind
liest suitc<l to a given locality and soil.

The best soil suited for thiss crop is a deep sandy loam ;

it .should contain a good supply of humus, and be retentive

of moisture, although satisfijiitory drainage is essential. Stiff

clays are not well adapted for maize culture. The depth of

the soil and the content of humus are important factors, as

determining the feeding'area of the long roots of the plant,
and intiuencing tlie su|iply of moisture, of which this crop
reipiires a liberal quantity. ,'

In order to ensure good growth, .seed selection is very
uece.ssary in maize cultivation. This operation is very
generally practi.sed among maize growers in the Southern
United States, and tlie manner in which it is performed
considerably iiitiucncps the yield obtained in the next crop.

Only the best cobs of the best stalks are used for seed

purposes, these being selected in the field
;
and all cobs that

are at all poor in size, shape, or fulness are passed over and

rejected.

The land should be plouy;hed deeply, and afterwards
cultivated to a fine tilth jircparatory to planting maize ; these

o[ierations undoubtedly result in bringing about a better crojj.
Seeds are planted in rows— either by hand labour, or by
means of an implement such as the '

Planet .Junior
'

cultivators.

The rows are from :i to 4 feet apart, and two or three seeds
are planted at distances of :! to oh feet from each
other in the rows

; the more fertile the laud, and the greater
the supply of moisture, the more closely can the ]ilants be
allowed to grow. It will, of course, be borne in mind that
if the stalks stand thickly in the rows, the crop is more likely
to suffer from drought than when planting is done more thinly.

Cultivation between the rows— in oider to keep down
weeds, and to piovidc a dust mulch for the conservation of
moisture in the soil— should be started early, and maintained

throughout the growing period of the croji. Weakly plants
are thinned out, and the soil is earthed up around the growing
plants at an early stage.

Maize demands a good, supply of iJant food, and gives
profitable returns as the result of thorough manuring. It

has been calculated that a cro|i of 50 bushels of shelled corn

per acre, with the accompanying stalks removes from the

.soil, on the avenigc, 80 It), of nitrogen, 29 lb. of phosphoric
acid, and 55 lb. of pota.sh. This is a far greater quantity of

fertilizing constituents than is withdrawn when a crop of
Sea Island cotton is grown. The smaller corn crops, of the-

West Indies remove, of course, only a proportionate quantity,
but the above fignies show the need of manuring when
maize is grown. Phosphate nuxy be given, partly as supers
phosphate and partly as bone meal, while nitrogen may use-

fully be supplied in the organic form, as cotton-seed meal, etc»

DEPARTMENT NEWS.
The Secretary of State for the Colonies has

approved of the appointment of Mr. F. W. South, B A.,

Honours in Natural Sciences, in Part I and Part II of
the Tripos, of Emmanuel College, Cambridge, to be

Mycologist and Lecturer in Agricultural Science on the
staff of the Imperial Department of Agriculture for the
West Indies, in succession to Mr. F. A. Stockdale, B.A.,
F.L.S. Mr. South arrived at Barbados on April 12 by
the R.M.S.

'

Orinoco.'
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WEST INDIAN COT ION.

Jfessrs. Wolstenliolme &;, HdII.uhI, of Liverpool,
write .as follows under d.ite of i\[nreli 2i>, with reference

to the sales of West Iniliaii Sea Isliiii'l cotton •—
Since our last report, a fair luishiess jias licuii il<ine in

West Indian Sea Island cotton_, and ijrices remain .steady.
About 300 bags have been .sold, nearly half of which are

8t. Vincent at l-")'^. to l(i(/., the remainder Ijein.i; comjjosed
of liarbados at l:3i'/. to 14'/.; Nevis at l:'.r/. to Uil.;

Montserrat at lod. to
\'-'>},i/.; St. Kitt'.s at 1 '3i/. to 14'/.; and

St. Croix at 1.3f/.

There has recently been a recount in C'haileston of

cotton in stock and on shipboard, with the ri\sult that 1,394
bale-s have been added for correction. Most of this has been

sold, and only about 700 bales remain ; but the buyers, we arc

afraid, have i>ut it into stock for a Ions: period, which will

make them inon/ or less independent.

CASTOR OIL PLANT CULTIVATION.
Some enquiiies have lately been received at the

Head Office of the Imperial Department of As,Micultiire
as to the cultivation of the castor oil plant, ;ind the

value of the produce.

It would appear that towards the end of the eighteenth

century, castor oil Avas exported from .Jamaica to England
in fairly considerable ([Uantity. To-day, liowever, [iractically
all the oil rcipiircd is obtained from India and the East
Indian Islands where, it is .stated, 3.'50,000 acres were
devoted to the cidtivation in 1(^90. Castor oil plants are

grown more or less extensively in many parts of tlie United

States, anfl latterly some attention has been given to the

crop in South Africa.

A leaflet issued from the Royal Rotanic Cardens,

Ceylon, describes the method of cultivation adopted in

Madras. There, after rain, the land is ploughed or dug over

twice, and the .seeds are dro[)ped into the furrow, f)r into

holes, and covered. A month later, when the young ^ilants
arc about 1 foot high, the space between the rows (which may
suitably be about 4 feet a])art) is again ploughed.

A somewhat different system of cultivation is followed

in Hawaii, according to Presx B-nlktin Xn.
:.',

issued by tin.'

Agri(-ultural E.xperiment Station: According to tlie Hawaiian

method, the land is well prepared, and the seeds are planted
at the extreme distances of 15 feet apart, in rows that are 20
feet from each other. This allows only 1.^0 plants per acre.

AVhen the plants are about 2 feiet high, the terminal buds
are pinched oft" to encourage branching, an<l the lateral

shoots thrown off are in turn '

tO])|)ed.' These oiicrations
result in bringing about a short, bushy plant, with a good
number of bearing shoots. The plant begins to flower when
from eight to nine months old, a^d the .seed matures in about
ten months. It is importai't that the crop should be kept
cultivated during the growing period.

It would not appear that the profits from the cultivation

of castor oil plants are very great. The yield of seeds varies

very much, and, in tlte, United States, from 12 to 20 bushels

per acre appear to represent the general croj) return. The
beans are worth froirt 7.5c. to 61 per bushel. In ,M;idras,
llie crop gathered is Usually very small in quantity, but in

the Hawaiian I.slands,'ii return of as mucli as from 2,.500 to

.i,000 lb. of beans per 'acre is frequently obtained. The gross
value of such a crop i-s stated to be about .$7.5 to .?S0 per
acre. In the West ladies, it is believed that from 10 to 1.5

ewt. per acre would represent an average return of beai-.s.

Since the castor oil plant demands good .soil, it will be
seen that, in the majority of ca.ses, the planter will be able to

select more protitable.^ultivations. Castor oil beans fjom the
\Vest Indies have frequently been submitted to brokers in

Loiidon fi>r v.rluation and report, and it woidil appear tliat

the market price for such beans varies from about 7.s-. to Us.
per ewt. A sam[)le of beans grown at the Grenada liot.mic

Station last year was v-aluod in England at £12 jier ton. It
has been suggested that the crop might be useful as shade
for young cacao.

It may be pointed out that .a good deal ol valuable

organic and mijieral matter is returned to the soil in the form
ol stalks, leaves, pod.s, etc., when a castor crop is grown. If

the existence of an oil mill in the neighbourhood gi^es facili-

ties for expressing the oil locally, the resulting
'

prcss-eafce
'

will also be available for manurial purposes ; and since only
the oil lias been removed, in this way matters would be so

arranged that no fertilizing constituents are taken from the

soil, but a considerable addition is made to the organic matter
in the land.

From an analysis lately made at the Rarbados (jovernnient

Laboratory, it is seen that an acre of castor oil plants,
utilized as green niWnure, conveyed 2,323 lb. of organic
matter to the land. 'In addition, this (juantity of plants
contained 33-3 lb. of phosphoric acid, and 5-'i2 lb. of j)otash.
wliicli lia;l, of eour.se, Ijeen previously withdrawn from the .soil.

'FOWL CHOLERA' AND ITS CAUSE.
A discovery of considerable importance to poultry

I'ancieis in the East is recorded in the AgricuUui-al
Journni of Iriiliii for October last, by the Inspector
(Jener.d of the Indian Civil Veterinary Department.

The discovery in question relates to ' fowl cholera,' one
of the most destructive diseases found in India. While

engaged in microscopic investigation relating to the '.surra'

disease in camels, an official of the Department had the

curiosity to examinojtlie blood of .some ducks whicli were

dying ofi' rapidly from the malady known as 'cholera.' la
all cases it was found that the blood was swarming with
a specific organism of minute size ,uul sj)iral thread-like

structiue, which was responsible for the death of the fowls.

I'urther investigation revealed the fact that the agent of
the disease was spread from bird to bird by means of tlie

eonnnon fowl tick (An/a't pcrsirus) which is very dithcidt to

destroy. The best method of dealing with the tick is to

destroy old hen-roosts and nests, but .scraping the walls of
the fowl houses, painting them with liot coal tar, and

brushing the feathers of the birds with jiarafHn have all been
found efficacious. N'ow that the disease has been traced to
this parasite, the field of attack has been narrowed

considerablv, and no <(oubt suitable methods of control will

soon l)e (leviserl.
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TETANUS OR 'LOCKJAW.'
The Ceiittiil Agricultunil Station of Ciibx has

rercDtIv issued a small pamphlet ^C'nv-ft/ar No. J/).

written by two officials of the Departijient of Animal

liiilustry in ihe island, which deals with the disease ot

tetanus or
'

lockjaw,' as it is po]uilarly termed.

Id is stated that tetanus (the iKicilhis or causative

orpmisni of which is wide-spread, and found in

temperate as well as tropical climates) is a very

common disease in Cuba, and causes serious losses ot

horses and mules. The cause, manner of infection,

iioriod of incubation, symptoms, and methods of treat-

iiiont. of I he disorder are all discu.-^ed in simple language
in tluT above-mentiiined jiamplilet. The (ollowiiig

tiumiiiary of information on the t-uuiect appeals at tile

erul :
—
Tetanus or 'lockjaw' is a germ ili#eas<' that is coiuiuou

iu horses and mules. It also attacks inaii.

The disease is n.snally caused \<\ tlie gerni.s gettiTii; in

a wound. The soil about stables and corrals that is contaui-

iiiatod with animal excretions is liabir to cDiit.un tlie gei mis

of tetanus.

The symptoms of tetainis are eanly.ictions of the mnscles

that makes movement difiiciilt or impossible.

Tetanus can usually be prevented by injecting a bottle

(.;0 grammes) of veteiinary antitetani'e serum as .soon as the

wound is dfscovered, or before a surgical o|)cration.

Many cases of tetanus can be rured by injceting 3(1

grammes of veterinary aiititetanie serum. This should be

followed in twelve hours with another dose, nnd tlienonodo.se

every twenty-four Lours iiniil the animal improves. In the

absence of antitetanic serum, or in eonjunetion with it, inject

hypodennically, "j grammes every six hours for the lirst two

days, of a .solution of 25 grammes,. pure carbolic acid, 25

grammes glycerine, and 50 grammes distilled water. After

the first two days inject -t grammes every twelve hours.

Clean the woand twice daily Tiiid apply thoroughly
a solution of o grammes of pure carbolic acid dissolved in

100 grammes of water. Give the animal soft la.xative food and

all the fresh water it can drink. Keep the animal ipiiet in

a clean place and do not give niediiiius by tlie .iiouth or nose.

AR^OWRDOT PRODUCTION IN
QUiiENSLAND.

About 200 acres are giien over to arrowroot

coliivatioii in Queensland, from which about fiOO.OOO tb.

of arrowroot are produc'il annually, the yield varying
from 15 to :;0 cwt. per acre. 'I'ltc plant thus giown
fur its starch pnjducc is not tli'e West Indian and

Bermuda ariowroot pl.ini (.!/</ iv/o/rr arinidimtccdf). but

that known in the West Indies as
'

Tniis-les-mois
'—

C'unvti edidifi—from which arrowroot is also pi-oduced
in some of these islands.

The Qiicensland AiirifitltitrnI J'lirndl for .Taniiary last,

iir the cour\se of an article on this subject, mentions that

the ])rice of the product has increa.sed from about £10 to

£20 [n^r ton (in the Quecusland market) during the past two

years. This is because the arrowroot is be(i>mintj more

largely used as .«tar-ch for laundry purposes, and is replacing
the higher priced imported starch for use in this way. The
<{emand for the product is expected to largely increase.

1'lie West Indian arrowroot plant i.s al-so cullivated on

a small scale iu Queensland, where it is known ius
' white

arrowroot
'

to distinguish it from the pro(lu<-t of Canna,

eilit/i.f, which is referred to as
'

purple arrowroot.
'

The
Maranta plant is less popular amon.g growers, however,
because the cro]) yield gi\en, is considerably less than that of

Canna, while no higher [irice can be obtained in Queensland
for the product. v f^

Chemical analysis shows biit little ditfereuce in composi-
tion between West Indian awd Queensland arrow-roots. Tke

j)ercentage of stai'ch—which is the important ingredient
—

is much the same in both cases. There is a little more
moisture iu the Canna arrow'root, and more fibre in that from
ilaranta. Yet, on the London market, the best Bermuda
arrowroot coir.mands a price of 2.<. Qd. per lb., while the

C^ueenslaird or Canna product will fetch no more than Sd.

[ler lb.

I'diizomes of ('(niihi nhi'lis are planted out in Queensland
druing the period Iroiu 8e]iteinbcr to I)ecember. They are

set in rows, which are about (! feet apart, and with a di.stance

of 4 feet fioirr plairt to [ilaut in the row. 'I"he crop takes

from si.x to eight months to come to maturity.
The nrature bulbs are dug up, carted to the mill, washed,

and gr-ated to ]iul[) in- a grinder or jierforated revolving
wooden drum. This pulp is then transferred mechanically
to a sieve of perforated metal, and washed with a stream of

cold water- The farine is carried through while the fibre

and other impurities reiiiain behind. Other similar devices

ar-e adopted for further purificaliou, and finally the arrow-

root is dried on calico cloths in the sun. The whole process,
fr-oin the digging of the r-fiizonies to drying the prepared
arrowi-oot, occupies about two.ity-four hours.

It will be seen that a chief essential for arrowroot

production is an abundant supply of good, clean water.

DEMONSTRATION FARMS IN THE
UNITED STATES.

An interesting feature of the educational work

orgairized by the I'nited States Department of Agri-
culture is that which is canied on by means of the
' demonstration firms

'

oji the Dejiartment.

Thef-e farms were started with the object of .showing by
numercus i>ractical examples over a large area the advantages
of improved methods of agriculture. The depredations of

the Mexican cotton boil weevil, which tlueatened the entire

destruction of the cotton ci-op in many districts, was one of

the chief reasons which led to the star-ting of this work.
Since 1904, a gr.int of £1.^),.")00 has been made annually

by Congr-es.s, arrd this w,is sup[ilemerited in 1907 by a grant
from the'Jeneral Kihicatioir Hoar-d of tl?>,S00 : so that, togeth-
er with some local contiibtition.s, a sumOf about £33,500 .vas

available in 1907 S. Agents have been appointed throughout
Texas, southern Arkansas, (>}vlahoma, Louisiana, and a portion
of -Mississippi, and the work is also being carried on to a more
hmited extent in Alabama, Virginia, Carolina, and Georgia.
Altogether-, 143 agents ar-e employed, and with this force

about l'J,000 demonstiatipn farms had been established,

and, iu addition, 20,000 farmers had agreed to co-operate and
make reports on results.

j'he ter-m
'

demoristr-atiorr farm
"

is used to designate
a portion of land on a farrir that is worked strictly according
to instructions. This is visited by an agent once a month
to see that these instnu-tions ar-e carried out, and to give
frrrther ailviee if nece.s.sar-y. The farmers who co-opei-ate and

give reports on results al.so agr-ee to cultivate ttieir ci-ops

according to instructions, but are not visited regularly by
the agents.
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EDITORIAL, NOTICES.

Letters and matter for publication, as well as all

specimens for naming, shonTd be addressed to the

Commissioner, Iinpeiial Department of Agricidtiire,
Barbados.

All applications for Cnjiies of the
'

Agricnltural
News' slionid be addressed to the Agents, and not to

the Department.

Local Af/ents: Messrs. Bow en & Sons, Bridge-
town, D.arbaflus. Lovdon AgnU." : Messrs. Dulau &
Co., o7, Solio Square, W., and 'i'he West India Com-
mittee, 1.5, Seething L;ine, CC. A comj)lete list of

Agents will be found on page 3 of the cover.

The Agricultural lYmcs ; Price lil. per number,

post free 2t/. Annual subscription payable to Agents,
2s. 2c-?. Post free, 4.s. 4d.

^Qricultural |leiu!)
Vol. VIII. S.\TLJR1).\Y, .\l'l!Ib 17, 1909. No. 182.

NOTES AND COMMENTS.
Contents of Present Issue.

Some of the chief problems and lines of investi-

gation that have occupied tiie attention of the Bureai;

of Entomology, U. S. Depaitment of Agriculture, are

difcussed in the editori.-d.

An interesting article dealing with the question
of cultivating ratoon curies will be found on page 11.5.

Specimen trees of the litchi e.xist in many of the

West Indian islands. Some particulars in relation to

this friiit are given on jjage IIG. A brief article on
maize cultivation appears on the following page.

Castor oil plants may sometimes form a useful

crop in these islands (page 11<S). Abmit (!00,000 lb.

of arrowroot .are produced annually in (.^(ueensland from

Canna iduUs (p. 110).

Bosin wash has proved an especially useful

spraying mi.\tiire for thrips on cacao tiees at St. Lucia

(page 120). =>•<.

An aiticle dealing with the parasitic and pre-
daceous enemies of scale insects whicli occur in the

West Indies will be found on^page 122.

Agriculture arid tiade in the Leeward Islands

have shown great improvemcmt in the past five years

(page 128).
_

A resolution in favour (jf the establishment of an

Imperial Dcfiartnu'ut of Tropical Agiicidture was

lately carried unaniniously by the Associated Chambers
of Commerce of Great P>ritain

(j). 12.5).

Queen of Plowera*-'

A number of spcciuiens of the '

Queen of Flowers
'

{Lagcrstroemia Flini-Rtyiuac) are included among
the collection at the Dominica Botanic Station, and
about sixty young plants of this beautiful and showy
flowering tree were distributed in 1907-8.

Referring to this in his last annu.il report, the
Curator of the Botanic Station mentions that the seeds
of this tree require iSpecial treatment, or are not likely
t') gei-minate satisfjictorily. If collected when the
fruit capsules show signs of bursting, and sown in boxes
filled with river sand instead of soil, a very fair

pe>-centage of the seeds will be found to germinate.
Wiien the seedlings, ^ire large enough to handle, they
should be potted in bamboo or other pots witii good soil.

Cotton at Montserrat.

Latest reports I'roin Montserrat state that the

frequent rains of January were very harmfid to the
second picking of cotton, and a good deal w.is lost.

This second crop was somewhat disappointing, but in

one or two cases the flower-bud maggot was the chief
cause of the loss experienced.

The planters of the island having realized the

necessity of clearing off their old cotton before plantinof
the young crop, in- order to c )mbat the leaf-blister

mite, are generally fivourable to the establishment of
a definite

'

closed season,
'

when no cotton, old or

young, would be found on estates.

5Ir. Kobson in his report dr.iws attention to

a point which again emphasizes the importance of seed
selection in citton

*

planting. A shipment of cotton
from a field oj Dagenham estate, planted with selected
seed from Orove Station, w,is very favourably re[)nrled
on from England, and (.'ouimandcd .i price higher by
a penny per pound than any other cotton shipjjed from
this estate.

Spray Mixture for Thrips.

Owing to complaints of the occurrence of thrips
on young cacao trees at St. Lucia, the Agricultural

Superintendent of that islanil was in .Septensber last,

advised to try the effects of four spiaying washes on
these insect po.-.ts.

The washing mixtuies in question
were—(1) rosin wash, (2) kerosene emulsion, (8)
kerosene emidsion with whale oil soap, and (4) rosin

and whale oil soap compound. Directions for the

prepaiation of all these washes ,-ire given in the West
Jiidiin) liallctln, Vo'l. IX, p. 191, and are also included
in Mr. Ballou's pamphlet,

'

Insect Pests of Cacao,' just
issued by the De|)artmi'nt, a review of which will be
found en page 12(! of this issue

5Ir. Moore lately repoitnl on the tri.ils made by
him, and states that while .all the mixtures were more
or less ert'ective in destrining the thrips, the rosin w.isii

a|3peared to do the best work. On account of its

sticky nature, this mixture adhered well to the cacao

leaves, and on trees .so treated dead thrips were
observed in greater number than when other washes
were used. la

Owing to the caustic [iroportics of the rosin wash

(it contains caustic soda) it should be h.indled carefully.
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Cotton Experiments in the Hawaiian Islands.

The energy and intelligence that are being <ii.s-

p'ayed in connexion with agriciiltth'e in the Hawaiian
Island-! are indicated by the rapid progress that has of

late been niad>^. Old-established industries are being

developed, and a number <>(' new culti\'ations started or

:\t least tried. ''

A report from the islands now states that

experiments are being made in cotton culiiv.ation.

the varieties under trial being the Sea Isl.and. Cara^on-

ica, and Egyptian cott(ins. Bi'oeding work has been
started over a!i aiea of 5 acres, and 10 acres have been
laid out for manurinl trials with cotton. It is stated

that planters are showinii marked interest in cotton

planting, and it is probable that the crop will be grown
over an extensive area ne.xt season, since large numbers
of applications for selected Sea Island and Caravonica
cotton seed have been received a^t the Experiment
Station.

Preserved Ginger from China.

Although West Indin.n ginger is justl\' famous for

its quality, the finest kinds of the spice are probably
grown in (Jhina, from which country preserved

gingei- is chieHy obtained. 'J'he United States Consid
at Canton, in a recent report (iescribes the method

adopted by the Chinese in preserving the ginger. The
roots are first thoroughly cleaned in water, and then
boiled in earthenware pans for two or three hours. After-

wards they are tr.ansferred to copper pans, sufficient

water being added to cover the roots, and also a quantity
of white sugar, at a rate of .5 lb. of sugar to 10 Hi. of

ginger. This mixture is then boiled for two hours. At
the end of that time the ginger is put into large jars,
and allowed to stand for seven days, when it is again
boiled in sugar and water in the same qr.antities. After
it has become cold it is packed in jars or tins forexpoit.
The Chinese season for preserving ginger is from July
to October.

Poultry Keeping in Porto Rico.

Increasing attention is being given by small land-

holders in Porto Rico to the possibilities of poultry
keeping in the island, and since the local breeds of

fowl are small in size, a number of imported breeds
have been tried.

ir..-.,-

On the whole, it would seein that the Leghorn
varieties, especially the white and buff kinds, appear
to be most suitable to the prevailing conditions, which
are, of course, not dissimilar to those of the British

West Indian islands. 'J'he Black Minorca fowl also

does vcr}' well in Porto Rico. This variety lays large,
white eggs, is a non-sitter, and being .somewhat heavier
than the Leghorn, is more valuable for table purposes.
The several varieties of Plymouth Rocks, Wyandottes,
Rhode Island Red.», etc., are reported to be too heavily
feathered, and too addicted to sitting, to be profitable
nnder the circumstances.

No reference is made to the Indian Came and
Buff (Jipington breeds, which are deservedly popular
in Jamaica.

Demerara Seedlings in Louisiana.
A writer in the L'nii&l.aiui riaulcr lately discuss-

ed at consiii--rab!e length the merits of the Demerara

seedling canes D. 74 at*d I). 9."), .is com])ared with the
varieties that have beeji exclusively cultivated in

Louisiana for sixty or seventy years past. An impor-
tant point in fivour of cine D. !).5 is its storm-resisning

power. It remained erect and undamaged after Sl.^ele

wiiifl storms, when the ' home '

or native canes were laid

fiat, and I). 74 w.-is considerably iiijuted by breakage
of lojis, etc. ]}. do suffers more Irom drought than from
excess of rainfall and gives good results on reclaimed
marsh and swamp lands.

1). 74 has pi'oved .-satisfactory in giving a good
return of .^-ucrosi', and further, is a c.ine which requires
a shorter period than either the Louisiana cane or
D. 9.5 before couiing to niaturitv A disad\antage
connected with D. 74. liowever, is that it is particularly

susceptible to attack by cane borers. On the other

hand, D. 95 appears to be very resistant to attacks of
this pest, although possessing a somewhat soft fibre.

It is mentioned that D. 95 usually gives a return
of cane about 20 per cent, greater, on the average,
than that obtained from D. 74: but the superior
richness of the juice of seedling D. 74 is generally
altnost sufficient to make np for this discrepancy.

It is evident that canes D. 74 and D. 95 are

proving valuable additions to the varieties at the

disposal of Louisiana planters.

Tuberculosis in Cows and in Human Beings.

The relationship between tuberculosis of cattle and
that of human beings has been the subject of much dis-

cussion in the past, and the Royal Commission appoint-
ed by the British Government to report upon the disease

has given a good deal of attention to this phase of the
matter. The second interim report of the Commission
was reviewed in the Agricidtural News, Vol. VI,

p. "217, and in this the Commissioners expressed strongly
the opinion, that in numbers of cases, tuberculosis of

the human subject, especially of children, was the
direct result of the introduction of the bacillus of

bovine tuberculosis into the sj'stem, milk from diseased

cows being the chief medium of infection.

A third re)iort lately issued by the Cominission
deals further with experiments and observations as to

the infectious nature of milk, and also of the
excreta of cows affected with tuberculosis. In the

great bulk of cases, the location of the disease was in

the lungs, and no affection of the udder could be

observed, yet the milk of the cows contained bacilli of

the disease. The bacilli were also present in more or

less quantity in the iieces of the animals. Since dirt of

various kinds from the cow-house is almost always
present in milk, as it reaches the consumer, the conclu-

sions arrived at by the Commissioners, after exhaus-
tive enquiry, are fiuther evidence in support of

the necessity for a pure milk supply. Cows in the

AVest Indies seldom suffer from tuberculosis, but in

any case, the precaution of sterilizing the milk, by
boiling it just previous to use. is a very wise one.
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INSECT NOTES.

Natural Enemies of Scale Insects.

Insects may be beneficial in several different ways :

as producing valuable products; as natural enemies of

other insects which are pests attacUiii^' crops, domestic

animals, household materials, or even man himself; or

l.hey may merely be scavengers and be beneficial on

account of their habit of feeding on decaying organic
matter.

In these notes, however, it is intended to discuss

only one of these groups of beneficial insects, viz., natural

enemies of other insects, especially of scales.

Readers of the Aiji iciiltural i\VM^s may have noted

in the 'Department News' that the Entomologist on

the staff of this Department had been on a visit to

Montserrat in eoniio.xion with an e.vU'iided study of

scale insects and their natural enemies.

The natural enemies of scale insects arc- of two kind.s :

parasitic and prcdaceous ; Ijoth of these are to he

found in tl)e West Indies. Among the predaceous insects

which attack scales are the lady-ljirds, and the laee-wing Hy.
Tliere arc many kinds of lady-hinJs in the \Vcst Indies. Two
or three which are large enough to be ca.sily seen are well

known, but these are not, perhaps, more useful than certain

others which arc very small in size, and very jilain and

inconspicuous in their colouring. Tlicy are not generally

known, and the planter does not often realize how much

good is continually being done by these small creatures.

The parasitic insects are even more important than those

which are prcdaceous in nature, and while it is very likely
that there are many species which' live at the e.\|)en.se of the

.scale insects, very little is actually known of the parasites
which attack scale insects in the West Indies.

It is probable tiiat all, or nearly all, nf the 120 species of

scale insects known to occur in the Lesser Antilles are

attacked by par;,sitcs to a greater or loss extent, and thus

soi»ewhat kept in check.

There arc recorded from the island of St. Vincent alone as

many as eighty-six species of parasitic llymcnopteni, of which

many nie probably parasites on scale in.^ects, and many others

also rtic probably parasites on other parasites. The latter kind

are known as
'

.sccondaiy parasite*.' an<l it will readily be

>een that, although paia.'^itic inhabit, llicy (Miinut be counted

as beneficial insects.

Swile insects which arc abundantly attacked by parasites
cjin easily be distinguished. foi- many of them will be sicn to

have a little round hole in the buck. Tliis hole is the aperture

through which the adult parasite 1ms escaped, having spent the

larval portion ot its existence and tin' pupal stage under the

protective scale of the host in.sect. The fee(hng of the

para.site larva cause.'< the death of the insect on wliicji it feeds,

and so well is the relationship ail.justed between the iiarasite

ami its In^t. that the food material lasts the parasite larva

until it is full grown. If the food material were exhausted

lu'toie the larval growth of the parasite Wius completed, the

jiara.si.te would natufiilly die.

There can be no (foubt that in all the islands of the
Lesser Antilles, the nafeiral enemies of scale insects are always
abundantly and

actively,', engaged in doing their part toward

maintaining the equilibrium, otherwise the scale insects

would multiply in perhaps one year, or iit the most in two

year.s, to a point where their numbers would be so great that
none of the plants on which thev feed would be able to live.

Scale insects become unusually abundant when for one
reason or another they increase greatly beyond the numbers
of their parasites and r>ther natural enemies. On the other

hand, when for any reason the natural enemies become
unusually abundant, scale insects are less numerous and the
effect of their attacks on plants are not so easily to be seen.

One of the first indicaiions of the presence of certain .species
of scale insects is tile appearance on the leaves of the

unsightly soot fungus c'ommonlv known throughout the West
Indies as

' Black might.'

It is rather
ren)gi)-kal)Ie

that the habits of parasitic
bisects are generally associated with certain definite struc-

tures, and that closely related insects have similar habits.
For instance, certain groups of parasitic Hymenoptera are
known to be egg parasites, 'i'he specialist, on examining an
insect of one of these groups for the first time, would be able
to say that it probably was an egg parasite, because of its

relationship as evidenced liy its structure. An exception to

this, however, was recently found in the parasite of the Black
Scale which attacks cotton. This parasite was sent from
this Department to theJPureau of Entomology at Wa.shington
for identitication, where it was named /Cnlopliotln-i.r inirum.
Dr. Howard, Chief of the Bureau, wrote to the Conunissioner
of Agiiculture to enqfiiire whether thei'e might be any
mistake in the I'ccords, because, as he said, it ought from its

affinities to Ijo an egg 'parasite, and not a parasite of scale

insects. Specimens of the scale in.sect containing ]iarasites
were .sent on to \Vashington, however, v\hich [>ro\ed that
this insect was an o.^cfception to the general rule, and
was really a parasite of the scale.

:• ..

In the editorial of the present number of the A<in.-
ciiltiiral Xi'irx, mention is made of the work that is being
done hy the United States Department of Agriculture, in

importing from Kurope.^nd establishing in Eastern Jla.ssachii-

setts certain beneficial insects. Jfuch has been done in other
States and in other jjar.ts of the world in this lin". Insect

pests transported from the countries in which they are native,
are often transported at the same time away from their

natural enemies, so tli'at it frecpiently happens that many
pests are much more trdublesomc in new localities thm they
were in their native lanth

The lin|ijrial Department of Agiiculture hopes to get
a considerable amount ,of knowledge of the natural enemies
of the .scale insects of ithe Lesser .Antilles, with the object

finally of endeavouring to utilize these parasites in the control

of scale insects. It may be addetl that in addition to parasitic

insects, there are certaii) fungi which aj-e parasitic on scale

insects. In Florida, aud peihaps in other places, much ha-s

already been accomplished in the control of scale insects and
white flies {Alr;/r<)drx)h\ means of parasitic fungi. It is hoped
that all readers of the A;/rifu/tiiiii/ Xnrs in tlie.West Indies^

will take an interest in this work, and will forward specimens
whenever they notice anything of interest, which .seems to
them likely to be in any way connected with this study of

natural enemies Any.,, such specimens may be .sent to the
local Agricultural Officer, who will forward them to the Head
Office of the Department.
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AGRICULTURE AND TRADE IN THE
LEEWARD ISLANDS.

Ill liis adiliess t'l the geiici.'jj ].,oj:;isIative Council

of llie Lcewaril Iblaiuls (ui
'

I'Vbiii.-iiy 22 last, his

E.\(:'elleiicv Sir Bickliaiti Swce'l-E.-cott, K.C.M.G.,
refeiieil lu t.lie niaiked iiii|irove'iiient which had taken

jjlace in ilie trade of (acli Pie.'sidency in the colony

durinj,' the past five y». us. This improvement is in

large measure due to the development and extension of

the ayrienltiiial industries of the several islands.

Hel'errjiig in the tir.«t place td Antigua, the Governor

pointed out the lieneticial intluonce
'

which the two central

^ugar factories at Gunthorpe's anil Bcndal's had exercised

upon the trade of the island since thev were started. Another

ini|)ortant factor, of course, was the ciiltivation and export of

j:-otton. 'I'he value of the cotton shipped from Antigua
increased from £1,-508 in l&O-f to £17,479 in 1907. In

1908, notwithstanding a short croji and reduced prices, the

cotton exported was valued at £12,9^^.

The financial conditions of St. Krtt's-Nevis were also in

>i satisfactory state, and this mu>t be in large measure

iittributcd to the increased output of sugar from St. Kitt's,

and the development of the cotton industry in the islands of

St. Kifi's'-Nevis and Anguilla. The revenue of Anguilla
in 190.J-'i was £57-^ I2.i. Id., but in 1007-8 it had increased

to £1,001.

Sir Bickham Sweet-Escott tiit-n alluded to the great

development of the lime and cacao industries at Dominica
which have been the principal cause of increased revenue in

that i.sland. The total value of the Dominica trade had
increased by no less than £111,02."? in the past five years.

Mont.serrat had also experienced increased prosperity of

recent years, although it had not the resources of some other

islands in the Leeward group. The value of the cotton

exports from Montserrat had advanced from £2,072 in 1901

-to £28,370 in 1908.

Cotton, too, had been an im]jorlant source of prosperity
to the Virgin Lslands, and the .shi[)ments of lint from that

Presidency in 1908 were valued at £1,992. A hope was

expres.sed that the development of the lime industry might

prove to be equally profitalde to those islands in the future.

Sir Bickham Sweet-Escott then referred to the unfortu-

nate experience of cotton growers in the past two seasons

owing to low yields and reduced prices. In tho.se islands of

the Presidency where a heavy yield per acre could be expect-
ed with confidence, there was no doubt that this cro]) would

give a remunerative return ; but since the results of the past
two seasons had not been so profitable as those obtained when
the industry was first started, he ex[iressefl a hope that iilant-

ers would not lose sight of the possibilities of other crops,

which, if included in their cultivation.s, might give lucrative

returns.

At the conclusion of that part of his address which
rtdated to agricidtural industries, the Governor referred again
to the central factory question. He kthided to the profitable
results that had been obtained at Antigua, and suggested
that if a central factory were established at St. Kitt's and
were managed with the same ettii-iency as the factory at

Antigua, even better results might be obtained than in the

latter island. He .should be very glad to .see the inhabitants

of St. Kitt's participating in the advantages which Antigua
now derived from the e.xistence of

'

the;^ two central factories

in that island.

EDUCATIONAL EXHIBITS AT AGRI-
CULTURAL SHOWS.

Tlie stimulating influence and educational value

"f iirofieily c"nduct(d Agricultural Shows are too

obvious to neod ninch comment. At these f'unctii'ns

e\eiy competitor and visitor has a eluiiiee of comparimr
the results obtained ly the prize-winners vvitii those

achieved on ihoir ouii holdings, and of ascertaining
the methods by which. .these results were bioiight
about. Ill this way the iiiHiienee of intelligent caie

and attention and superior methods of cultivation

upon the nature of the return is amply demonstrated
for the benefit of all.

Apart from the comjietitive side of these meetings, it is

interesting to note that increasing attention has of late been

given at many of the prominent Agricultural Shows in Great
Britain and other countrie.s, to the display of certain classes

of exhibits which have for their aim a purely educational

function. Such exhibits include specimens of agricultural

plants showing signs of various diseases, or of attack by
insects, mounted .specimens of insects responsible for damage
to crops, collections of fungicide.s, insecticide.s, spraying and

dusting apparatus, samples of various kinds of artificial

manures, prepared feeding stuffs, specimens of plants which it

is proposed to introduce into local cultivations, or improved
varieties of crops already generally cultivated. Such collec-

tions are, of course, usually prepared and arranged under the
direction of Agricultural Departments, Colleges, or

Experiment Stations. Diagrams illustrating in a gra|ihic way
points to which it is desired to draw special attention are

frequently found very useful in connexion with these educa-
tional sections, and an officer from the Department or Station

is generally in attendance to explain points that give rise to

enquiry.

At the .Agricultural Show held at Port-ofSpain, Trini-

dad, in January last, a very interesting collection of

exhibits, such as those to which reference has been made, was on
view. The total number of .separate exhibits reached about 140.

Among these were included twenty-eight samples of ditierent

fungicides and insecticides-^-botli liijuid and .solid, with four

kinds of s[vraying machines; there were also twenty-eight speci-
mens of various jilant diseases affecting the principal crops of

the colony
— cacao, sugar, fruit tree.s, etc.; parasites, such as

the 'love vine,' were also repre-sented. In addition, visitors to

the Show had opportunities of exannning the various life

stages of the chief insect jipsts affecting cacao, cocoa-nuts,

sugar-cane, oranges, etc., in Trinidad. The final class in the

section consisted of twenty-.six exhibits illustrating various

natural and artificial sources of plant food, and comprised
a number of leguminous plants, such as 'IminorteF (Erythrina),
velvet bean, (>igcoii peas,

'

sensitive plant
'

(Mimosa j/iidira),

et<\, carefully removed from the soil, and showing the nodule.s

formed on the roots by the nitrogen-fixing bacteria which are

associated with plants of this order, together with many
specimens of artificial manures.

The exhibit thus organized by the Department
created a fair amount of interest, which should be an

encouragement for maintaining the 'educational section'

at subsequent Shows.
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GLEANINGS.

Sugar planters in British (iuiana Iiavt- arnuiged for the

iin|;]ortatioii of 2, 525 iiidentiu-ediSbonrcrs during the coming

year. (Demerara Air/os//.)

Onion growing would ap|iear to lie regarded with in-

(!reasing favour at -Moutserrat, since 1.30 Ui. of seed have lieen

ordered from Teneriti'e for this season's planting, as compared
with 110 lb. ordered last year.

Eiits are reported to be giving trouble frc>ni time to

time in cotton fields at Montserrat. These pests are apt to

damage the return l>y dragging the cotton from the bolls for

the sake of the see<l.

Mr. A. I). Hall, M.A., Director of the Kothamsted

Experiment Station, England, hi»* been elected a Fellow of

tlic Royal Society, in recognition of his valuable investigations
in Aifricultural Science.

It has recently been enacted at Grenada, by an Order in

Coun.,'il, that .substances or preparations intended for use in

agriculture as insecticides or fungicides, and for no other

jmrpo.se, shall be imported into the. island duty free.

'I'hc Agricultural Instructor at Nevis reports that onions

are doing remarkably well in that island, ai\d that a large crop
V'ill be reaped this .season. With a more extended market,
it .seems that onion growing would be the most prohtable of

the minor industries of Nevis.

A note in tlie St. Ijucia Ojliri'il d'awtli- draws .ittention

to the fact that the price of giafted mango plant.s at the

Botanic Station has been rednci <1 to 2s. (.ach, on condition

that they are purchased for planting <inly in the island.

A few plants are now rea<ly bir distributum.

Owing to the siijall crop that has resulted from the

drought of last year, many of the smaller mills at Barbados
will not be worked this season, but t!ie canes will be ground
at some larger neigliboliring mill. Pcsant-grown canes ar&

being purchased at 10s. G(/. per ton by one or two of the

larger factories in the island.

The t'ohune palm {Afla/i-<i"C(i/niiir), which occurs in

liritish Honduras in enormous numbers, bears heavy crops of

nuts which yield a useful oil. The Belize Colonial Giinrdi'in

refers to the profitable industry that might be created, if

proper machinery for extracting this oil were established in

tlic colony.

It was stated at a nieeting of the .'^l. Lucia .Agricultural

»S<i<;fty that, apart fron\ the cotton grown by Messrs. Mac-

farliine, .Junior i^i: Co., at Baleml;i(i»uche. only some 2,000 lb.

of .seed-cotton had been offered for purchase at the ginnery
in the ]iast season. The pea.santry of the island were shy of

;i new industrj'. The Agricultural Society decided to import
300 lb. of cotton seed from St. \'incent for distribution.

The Ceylon (Jamlioge tree {ddrrinia Jforrlla)^ the resiil

of which forms gamboge, flowered and fruited in the Dominica
Botanic Oardens during the year 1907-S. It is hoped to

raise seedling plants of this strong-growing Garcinia, with
the object of utilizing them as stocks on which to graft the
delicate mangosteen.

The Curator of the Montserrat Botanic Station reports
that about 100 sweet potato plants have lately been

raised from seed, and are now growing in the nursery at the

.station. In this connexion it may be mentioned that the

well-known and heavy-cropping
'

Hen-and-Chickcns," and
'

Spooner
'

sweet potat6s are seedling varieties.

A recent number of the Indian Trade Jonrnal mentions
that ground nut cultivation has, of late, increased rapidly in

Burma. For the year'gnding .Jane 30, ] 908, the total area

phuited with this crop reA(>iied 1-12,051 acres, compared with

78,74.') acres in the previous season. In order to fo.ster the

industry, the Government are distrilmting seed nuts, whicli

are repaid at harvest time.

According to the Loudon '/'initx. the well known F.nglish
firms of Messrs. Cadbury, .Messrs. Fry, and ilessr.s. Kowntree,
have decideil, after careful investigation of the matter, not to

make any more purchases of cacao from the Portuguese islands

of St. Thome and Principe, on account of the slave-like

labour conditions in tho.se i:-luuds. West Indian cacao sliould

therefore fiml a more extensive market in Great Britaiu.

Tobacco is grown- fairly extensively in Italy, and in

190(i-7 the value of the home-grown jiroduct shi[iped from
the country was .£107,92-1. This was exported chielly for

the use of Italian conin(]itnitics in other lands, Buenos Ayres
taking by far the largest ipiantity, viz., tobacco to the value
of £95,004. In 190(i, a sum of £7,720 was expended on
the E.\periment Station for the growth and manufacture of

tobacco at Salerno. (Ilritixh (Janxnlar Ilipoii.)

Divi-divi ]iods (the produce of Ciicsnl/^iiiia Coi-iario),
forwarded to the lnn)erial Institute, from trees planted by
the Botanical l)epartn!9#t, Gold Coast, West Africa, were
found to contain ;5:?10 per cent, of taimin, as compared with
45 per cent, in the ordinary divi-divi of commerce. Tlie

.sample was not well jirepared, and was valued at i!5 per ton,

as against a current value of £9 to £1 1 for West Indian and
South .\n>erican divi-divi.

.\ note in Xaliii-i draws attention to the fact that the

Ke.search Defence Society, of 70, Ilarley St., London, which

has for its object the dissemination of trustworthy iidormatiou

on the aims and achievements of research in medicine and

])hysiology, has lately prepared material for a .series of

illustrated le(-tures on such diseases as malaria, yellow fever,

Malta fever, sleeping sickness, etc. The materials, together
with lantern slides, etft'., can be obtained on loan from the

Society by accredited persons.
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STUDENTS' CORNER.

Seasonal Notes..

Aphtl.

2ni.l Fi.>KTMi;irr.

Students should note the ertpct, of the moth borer

(Diutraea mcchiindi'^) on the growth of thesugar-ciine,
and observe the habits of this pegt., Read article on

moth borer in West Indian Ballaiin (Vol. I, pp. 827-

51). Eggs of this insect may be 'found on ihe young
leaves of the canes at this time of the year. Collect

some of these egg clusters, which may be kept in

a wide-mouthed bottle, the opening of which is closed

with muslin. Observe the 3'oung caterpillars as they
emerge. Noie also the eggs which have been parasit-
ized, and observe the minute Hymenopterous insect

which emerges from the latter. Sbut up some freshly
laid eggs of moth borer with parasites and observe the

result.

On estates where cotton is grown, students should

note the difference, if any, in the quality of the cotton,
the quantity of the nep, etc., from the first picking
and that from the second picking. Note also the
relative quaTitity and quality of the lint obtained from
ratooned cotton, i.e., cotton plants that are allowed to

remain on into the second year from planting. Students
should further make a point of observing the difference,
if any, between the yields from plants that have been

pruned, and those vvhich have not been so treated.

The gathering of the ' Easter' cacao crop will be
in progress. Compare the different varieties : Criolio,

Forastero, and Calabacillo, in regard to their vigour
of growth, yield of pods, and number of beans in the
individual pods. Discuss the rela-ive advantages and

disadvantages of the three varieties. Search for and

poison the nests of wood ants in cacao plantations :

also regularly lay pois6n to keep down the plague of

Tats.

Lime seedlings in nursery beds need attention.

Keep surface soil loose in these beds, or seedlings will
'

quail.
'

Green dressings are most usefid for improv-
ing the te.xture ot soil in lime plantations, but should
not be planted after the end of April. Why is this '.

Questions for Candidates.
FRELIMI.\.\RY QUEiTlON.S.

(1) Describe liow budding i.s doA%; and name the jn-iu-

<;ipal Weht Indian plants that are pr(ipagated by budding.
(2) What is meant by the '

germinating power
'

of seed?

How woidd you test the vitality of a sample of cotton seed ?

(.3) What advantages are derived from the use of

leguminous green dressings? State -frhat non-leguminous
plants are sometimes used for green dressings in the West
Indies, and explain why crops of the former class are more
^^seful than those of the latter for this purpose.

1NTERMEDI.4TE yrESTIONS.

(1) E.xplain clearly the ditference between uvaUahlc

plant food, and total plant food con.stituents in the .soil.

(2) What causes a 'plough pan," and how can this be
rectified ? Does this interfere with sojl capillarity '\

(.3)
How does adequate drainage benefit .soil and plants?

IMPERIAL DEPARTMENT OF TROPICAL
AGRICULTURE.

At the annual meeting of the Associ.qted
Chambers of Commeree ftf the United Kingdom, held

early in March, a
resoli^tioji,, proposed by Mr. J. C.

Atkins, of . Oldham, was- carried unanimously, which
strongly urged upon the'iiaovernment the importance
of establishing an Imperiar Department of Tropiead
Agriculture. The following forms a summary rff

Mr. Atkins' speech on tli,e subject :
—

A large part of the British Empire lay within the tropics
and contained extensive tracts of tlio most fertile land in the

world, which was largely undeveloped. These land.s were

capable of producing immejjse quantities of food stufts and
raw matei-iiils, which would bring prosperity to the inhabi-

tants, and thus by increasing their purchasing power, also

benefit the mother country. The natives could be helped to

grow more of the products they now cultivated, and also

new ones suitable to the various climates could be intro-

duced. But, in order that this might be done properly, and
to avoid useless expenditure, a thorough knowledga of the
climatic conditions, the rainfall, the quality of the soil, labour

supply, and transport facilities, etc., were necessary. That
could only be done satisfactorily by a Government Depart-
ment. In India and Ceylon, and in parts of South Africa,
nuich good was being done by the Agricultural Departn entsj
but there was no relationship between those ditferent bodies,
and there must be some central authority if the best results

were to be obtained, so that the information and experience

gathered might be available for the whole Empire. To
ensure unity of purpose in the carrying on of such a Depart-
ment, it must be on an Imperial basis. From his conne.xion

with the liritish ( lotton-growing Association, he knew the

great difficulties which had to be contended with in the

initial stages from want of information as to the climate,

soil, and also of technical knowledge, and many mistakes

were made and money lost. The same remark applied to

many other products. The history of the British Cotton-

growing Association and its results, proved what could be
done in developing the colonies, if proper methods were

employed. It was only about seven years since the idea of

growing cotton within the Empire was started. Now it had
lieen proved that cotton of every variety can be grown under
the British flag, and the industry had been firmly established.

What had been done in cotton' could surely be done in

other commodities. Rubber, for instance, was bebig grown
in many parts of the Empire, but much of it was of infer-

ior cjuality owing to lack of knowledge. The natural resources

of our Empire were enormous, and, if only properly

developed, would bring jjrosperity to all. In order that tbi.s

might be brought about it would be necessary to have

agricultural departments in all the colonies, ani a central

department iu London, where all the information and e.xperi-

ence that have been collected will be gathered together, and

experts will be able to advise, assist, and direct on all matters

in connexion witli tropical agriculture.

The work should be concentrated in one department
whose sole object would be to develop the agricultural
resources of our tropical possessions, acting in conjiuiction
with departments in the colonies, formed on lines similar to

that in the West Indies. The cost of the central department
would be borne by the Imperial Government, and that of th«i

branches principally by the colonies themselves.
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show it will not
fo^^it the respect of either pupils ov

patrons.
'

Not only will this book prove useful in conne.xion witli
school work, but fronints sound practical character, it mav
Lie cordially recommencled to those who are about to enter,
or who tiave already entered upon practical agricultural life.

It may be studied to advantage by those, for e.\aniple, who are

preparing for the Preliminary or Intermediate E.xaminations
of this Department of Agriculture. In brief, the book mav be
described as interesting, sound, and useful.

AGRiriLrrjlE FOR SOUTHERN SCHOOLS:
liy J. F. Duggar. Director of

.
the Alabama Agricultural

Experiment Station. Xvu' York: The MociiiiUdu VoiuiMinj.

ijap. .J.:7.>.

Numbers of elementary text-books have been published
in England and the United States 'W'hich deal with the

principles and practices of agriculture as it exists in countries

of temperate climate. The present volume i.s particularly

noticeable, however, in that, while treating of the general

principles of the subject, the crops whose methods of cultiva-

tion are discussed for j)urposes of study and illustration are

chiefl)' those grown exclusively in the Southern (and there-

fore sub-tropical) States of America.

The subject-matter is arranged on the plan which

experience has shown to be beat iii developing the teaching
of agriculture in elementary and secondary schools. Begin-

ning with a consideration of the parts of a flower, process of

pollination, the growth of plants, an<l the manner in which

they obtain food and moisture, this is followed by chapters
on the properties, methods of tillage and improvement of

soils ; manures, their uses, and adaptation to particular soils

and crops : faini crops, and the principle of rotations ; and
.the cultivation of fiowers and fruit trees, etc. In the section

dealing with farm crops, the sugar-cane, cotton, maize, ground
nuts, cowpeas, etc., all receive attention, so that teachers in

West Indian schools where elementary instruction in agri-
culture is given will find much matter of interest in the book.

Considerable space is devoted to diseases in plants, and
their cau.scs, insect life, the insect enemies of the crop grower,
'and methods of preventing their ravages, '{'he closing chapters
deal with the various kinds of farm live stock, their rearing,

feeding, and management, dairy work, and farm implements
ami machinery.

'

An attractive feature of tlie book is the abundance and
intere.st of the illustrations. Altogether, there are no less

than 2 L*0 figures, which illustrate every phase of the niatter

disou.ssed.

At the close of every chapter a few practical exercises

bearing on the subject of the preceding lessons are suggested
for the pu)iils. This is followed by hints for the teacher,

indicating .special points that ;iiay be emjihasized, sources of

further information, etc

The S|)irit of empilry by both teacher and scholar,
.which is. inculcated by .Mr. Duggar's book is e.sj)eciallv

striking. The teacher is recommended to step down from
the desk, .and to become a comrade with the pupils. The
fjHowing is quoted from the preface, in which the author
addresses the teacher :

' Be a leader in raising questions
which you need Tiot be ashamed to own that you cannot
answer. If you arouse the interest that will make your
l>upils desire an answer, you arouse in them for the years to
tjome the .spirit of enquiry by means of which, as men and
women, they will educate thejnselves. In teaching agri-

t;ulture, humility is tlie teacher's (iropor attitude, and to

IXSECT PESTS OF CACAO. By H. A. Ballou,
M.Sc. hmiril 1,11 til,' Iiiijii'rinl Dejxfriiiiriit of Aitriciiliuri-,
Price 4(/.

The above bookie*; written by the Entomologist on the
staff of the Imperial Department of Agriculture, and which
forms one of the latest additions (No. 58) to the Pamphlet
Series of the Department, contains within the limits of
twenty-six pages, a considerable amount of useful informa-
tion on the subject s>i the principal insect pests which
attack cacao trees in the We.st Indies, and the measures whicli

experience has ^hown to be most useful in keeping these

pests in check.

Regular readers ,fof the publications Issued by this

Department will note that much of the material of the

pamphlet in (jestion has already appeared at dittereut times,
in the form of aiticles pr notes contributetl by Air. Ballou to
the We^l Indian Bulletin or the Af/riailfunil News. At the
same time it will be.~eecognized that a distinct purpose is

served, by bringing together, and including with other
matter, within the compass of a small booklet, the informa-
tion formerly scattered through a number of periodicals.

Cacao thrips and
,
the cacao beetle are the pests chieflv

found ill West Indian cacao orchards. In addition, there
are several kinds of in.sects, mealy bugs, etc., which occasion-

ally give trouble. These are all described, and the remedies
recommended are in eWry ease clearly stated. Stress is laid

throughout the pamphlet on the need for careful cultural
methods to be adoptetr'in cacao cultivation. Experience has
shown at Gitnada that this is a most important factor in deal-

ing with attacks of insect pests.

The pamphlet is suitably illustrated, and an apjiendix"
gives an interesting account of the measures recommended
in combating attacks of the cacao beetle.

RICE IN BRITISH GUIANA.
In their fort-nightily report dated A[)rii 2 last,

Messrs. Sandbach. Parker & Co., of Cieorwetown, o-jve

the following partictdars respecting the condition of
the rice industry of British Guiana :

—
The weather during the past fortnight has been much

brighter, and most of the .small mills have taken advantage
of it to clean some ot the paddy they had on hand, witii the
result that deliveries to tov.ii of cleaned rice liave been
considerably larger tl'ian during the |)ast two montlis.
Ashort croji isalso norw being reaped in some districts and
small quantities of new padiiy have changed hands. Prepara-
tions for the October- Decendxr cro]> are going on and
planting will .soon be pommenced in real earnest.

Shipments to the West India islands during the fort-

night amount to about.2,S00 bags, the greater part being for
Trinidad., '.' ..:. ;<

.

We quote to-d^j, fo.b. Demerara, for good export-
quality, per bag of J 80 It), gross, 19.<. ih/. to 20.«. 4;'.rf.r

and per bag of 1C4 tb;,'17.'>'. 7.\(i. to I8.«. 7k/.
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WEST INDIAN PRODUCTS.

Drugs and Spices on the liondon Market.

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

following report on the London drug and spice market

during the month of February :
—

^

No change in the condition of trade in .apices and

drngs in Mincing Lane since our last communication can be

recorded. The month of February, indeed, has been one of

almost remarkable dulness. It was not until the middle of

the month that the supplies of new and old drugs assumed

even a normal jiosition, and at the last spice and drug auctions

on the 24th and 25th re.spectiveiy, very smull supplies were

brought forward, with a corres[io8ding limited demand.

With regard to West Indian products, the following are the

details :
—

IJINGKK.

At the first spice sale on February 3, 82 barrels

of Jamaica were offered and dispiwed of at 60s. to 63.s.

for fair to good bright, and 55«. to 60s. for good

middling. Cochin was represented by^ 125 bags, all of

which were liought in at 40,s. per cwt. for fair to washed

rough. It was reported that several hundred bags of washed

Oochin had been .sold privately at 35,«. per cwt. At the

succeeding sale, no .lamaica was offered," and only a small

supply of Calicut, which was bought in. On the 17th, the

offerings consisted of 27 bags Jamaica ratoon, which

were bought in at 45s.
;

107 bags of wa.shed rough

•iCochin, and 20 cases of good small native cut Calicut,

all of which were bought in, the first at 38s. per cwt., and

the second at 55s. No further quotations were made in this

article during the remainder of the month.

NUTMElJS, MACE, AND 'piMENTO.

Very little attention has been given to nutmegs during
the month. At the spice sale on th« 10th, large nuts were

quoted at an advance of id. to Id. per 5). over previous

l)rice.'5.
At the same sale West Indian mace was in good

demand, 35 packages being offered and .sold at the follow-

ing rates : fine. Is. 1 Iff. to 2s. Id. ; good pale. Is. 8c?. to

Is. 9d
; fair. Is. 6rf. to Is. 7(7. : and ordinary. Is. 4(7. to

Is. 5(7.

Of pimento, the market opened on the 3rd with a few

bags of fair, which realized 2c7. per lb. out of a total offering

of 75 bags. On the 10th, some 250 bags were bought
in at 2^(7. per H). On the Nth, 164 bags were offered,

• of which 10 were sold at 2d. per lb. for fair. At the last

sale on the 24th, all the offerings, amounting to 136 bags,

were bought in at 2(7. to 2^(7. per lb.. ,

ARROWROOT.

Of this article, there is very little to report. Thirty
bales of St. Vincent were offered on the 17th, all of which

were bought in. On the 24th, some 20 barrels of good
Natal were offered and bought in at 4i(7. per lb.

SARSAPAEILLA.

In the early part of the month, grey Jamaica was scarce,

but at the last drug auction on the 25th, 9 bales of

genuine grej' Jamaica realized from Is. to Is. .5(7. per B).

The details of the last drug auctions of the month are as

follows ; (.)n the 11th, there was no grey Jamaica or Lima-

Jamaica offered. Five bales of dull red native Jamaica were

brought forward and bought in at Dh per lb. .Some 40 bales

of Honduras and Guatemala mi.ved, were also offered and

retained at Is. 3(7., lid. being the highest bid.

On the 25th, the offerings and sales were as follows :

Grey .lamaica, 30 bales; Lima-.Iamaica, 36 bales; native,

7 bales. All the.se were dis})cjsed of at the following
rates : Grey, fair to good, Is. 4(7. to Is. od.; roughi«h.
Is. to Is. 1(7.; fair to goixl Lima-Jamaica, from Is. 1(7. t'>

Is. 2(7., and conunon dark chumpy. Is. For good, red, native

Jamaica, Is. to Is. 1(7. was* paid ;
for fair red, 11(7. to HA. ;

and for ordinary yellow, 11(7. At the same auction, 2i
bales of Honduras were also offered, and 1 1 sold with-

out reserve at Is. 3(7. to Is.- 4(7. per BE).

KOLA, LIME .JUICE, OIL OF LIME, TAMARINDS, ETC.

In the middle of the month, 6 bags of dark, slightly

mould}'. West Indian kola- found buyers at \id. per D). ;

4 bog.sheads of palish raw Jamaica lime juice were also

sold at Is. 1(7. per gallon. At the end of the month, ft

cases of fair West Indian distilled oil of lime were offered

and bought in at 2s. 3(7. At the .'<ame auction a ease of

West Indian oil of bitter orange was .sold at 5s. per lb
;
!(

other cases, about the (juality of which there was some doubt,
were i^ithdrawn. TamariiKls were represented by 13 bar-

rels of rather dark Barbados, which wei'e held at lis. io

bond, an offer of 10s. 6(7. being refu.sed. Twenty casks of

fair black Calcutta were aln> offered and bought in at 14s.

PIGEON PEAS.

The pigeon •pea,{CaJanus lmficiis\ which i.s gj'0\vii>

on a fairly extensive scale in the West Indies i'or food

and green-dressing purposes, is known in the Eayk
Indies as

'

dhall,' and the methods of cultivation ami
uses of the crop form the subject of a leaflet lately
issued by the Ceylon Agricultural Society.

The pigeon pea plant
—as is generally known—grows to

a height of 6 feet or more, *he mature pods being from 3 to

5 inches long, and containing from three to five seeds. Pigeoi»

peas resist drought to a remarkable degree, and form a very
useful crop for restorative purposes on worn-out soils. Ii>

India it is estimated that there are no less than 700,000 acre*

under this cultivation : the pulse, either split or ground into

flour, forms, in combination with rice, the staple diet of

millions in that country.

Pigeon peas do best on alluvial soils, or medium clay

loams, containing a fair proportion of lime. In India it i.»

frequently grown as a mixed crop with sorghum, or eve»»

rice. Generally, however, the best returns are obtained^

and the soil is most benefited, when the crop is gr(3wn alone.

Pigeon pea plants do not usually yield their produce until?

about six months after sowing ;
if the land is not imniedi

ately required, successive crops of pods may be obtaineil?

from the plants.
When pigeon peas are grown alone, and on fairly goo<l

soil, the yield f pulse may be as high as 2,000 lb. per acre,

and 500 lt>. per acre is a very ordinary return. When the-

peas are use(l for human food, it is found best to free thenir

from the husks or outer .skin before cooking. The>e husk*

may, of course, be given to cattle or goats ;
the foliage of

the plants is suitable for fodder, or, with the stalks, may be

buried in the soil as a green manure, thus forming a useful

supply of humus.
Tlie pigeon pea is hard3', and does not suffer much frorii>

insect or fungoid attack'.' At St. Kitt's. Iiowfvir, some-

plantings are reported to have been damaged ly tlie net-wing-

bug. .\s green di-essing, although it supjilies a large weight—
of vegetable matter, it does not cover 'i -.Tniund so weH
as cowpeas, woolly pyrol, velvet boans, Bengal beans, etc.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,—:Maicli 30, 1909, The West India Com-

mittee CiPXULAE
;
Messrs. Keaetox Piper & Co.,

March 16, 1909; Jfe.ssr.s. E. A. de Pass 6: Co..

March 19, 1909.

Arrowroot—Quiet ; lid. to 2,^,''. according to ifaalily.

Balata—Sheet, 2 '2 to 2/4 ; block, no quotations.
BEEs'-w.iVX—£7 12.S. (ill. for dark to pale.
Cacao- -Trinidad, OC) (i to 70,- per cn"t.

; Grenada, oi ti to

.o9/- per cwt.

Coffee—Santos, '>.i- per cwt.
; Jamaica, no quotations.

Coi'R-v—M'est Indian, £18 to £19 per ton.

foT'i'ON—-Nevis and St.. Kitt's, 13d. to 14d. , Barbados,
X:iy. Ui J4</.

;
St. A'incent, 15rf. to Id'./.

Fruit—
Banan.vs—.Jamaica, 4/6 to 9 '-

per Inmch.

LisiES—Not wanted.
Pine-apples—St. Michael, l/fi to 4;'-.

Grape Fruit—5/0 to 9/- per box.

Or.\noes—Jamaica, 6/- to '9/- per box.

Fu.STic—£3 to £4 per ton.

Ginger—55s. to 63». Quiet.
Ho.\EY^2.5s. 6i/ to 2i)s. per cwt.

Isin<;la.ss— West India lump, 2/2 to 2 '(i per 11).

Lime Juice—Raw, 1 - to 1,3 per gallon ; concentrated, £18
to £18 15.5. perca.sk of 108 gallons; distilled oil, 2 -

to 2 3 per lb. : hand-pressed, 5 ti i)er lb.

Loowoop—£3 to £4 5s. per ton
; roots, no quotation.s.

INIace—Dearer.

NuTiMEOs—Steady.
Pimento—Quiet.
Rubber—Para, hue hard, 5.s. I4'/. per l^.

Rum—Jamaica, 3/1 to 3 4; Demerara. 1 6i to 1/7, j)roof.

Suo.\R—Crystiils, 14,3 to Ki, 9; Muscovado, scarce : about

I5.V. to I.5.S-. ()(/. ; Syrup, 1.5s. to 1.5s. (W.
; Molasses, no

miotations.

New York,— .\pril 2, 19, 1909.—Messrs. Gillespie,

Beo.s. it Co.

Cacao—Caracas, i:ic. to 13|c. ; Grenada, l.'ijc. to 13;'c. ;

Trinidad,. 13^c. to 14c. ; Jamaica, 12c. tol3.U-. per lb.

Cocoa-nuts—Jamaica, select, $2300 U> $24 00
; culls, §14 Od

to .^1500; Trinidad, .select, ^23-00 to 124-00 ; culls.

$14-00to)jil5-00perM.
Coffee— Jamaica, f>rdinary, 7|e. to 8ic.; good ordinary,

9.[c.; waslied, \ip to 12c. per lb.

GiN(iER— 9c. to I3c. per lb.

Goat Skins —Jamaica, 55c. ; Antigua and Barbados, from

49c. to 50c. ; St. Thomas, St. Croix, St. Kitt's, 4(ic.

to 48c. per lb., dry flint.

Gb.^pe Fruit Jamaica, $300 to |>3-75 per baiirl.

Limes—No ((notations.
Mace—30c. to 35c. per

tli.

Nutmeos— llO's, 11.^c. per lb.

Oranoes—Jamaica, .$l-50 to ^2110 i)er hox.

Pimento—4Jc. per lb.

Slua.\B—Centrifugals, 9G°, 3'.»8Ac. ; Mu.scovados, 89", 3'48ic.;

Molasses, 89\ 3-23},c. per fl.i., duty paid.

Barbados,— Mes.srs. Leaichk Lt Co., April 10. 1909;.
Messrs. T. S. Garraw.w i Co., April 12,1909.

Arrowroot—St. Vincent, .S'3-90 to S4-00 per 100 lb.

Cacao—Dominica and St. Lucia. .SIOOO per 100 Hi.

Cocoa-nuts—f13'00 for unhuskod nuts.

Coffee—Jamaica and ordinary Kio, §!)-50 to &11-00 per
100 lb.

HAY~$l-50por 100 lb.

Manures—Nitrate of soda. 8ti2-0rno S(;5-00; OhlendjrflTs-
dissolved guano, S.55-()0 ; Cotton manure, .942-00; Cacao
manure, 842-00 to $48 00; Sulphate of aunuonia, .S72-00
to S75-00; Sidphate of potash, 867-00 per ton.

JNIoL.vssEs—Fancy, 16c.; Grocery. l()c. i>er gallon.
•Jnions—Strings! $2-25 to .f3"-00 per 100 ft.; loose, no

quotations.
Pot.vtos—Nova Scotia, §2-00 to $2-75 per 160 ft.

PB.4.S—Split, §6 -00 per bag of 210 ft.; Canada. S3 -50 pes
bag of 120 ft.

RiCE-Ballam, S5 60 (18(.> ft.); Patna, S3-S0 ; Rangoon,
§3-00 per 100 ft.

Sugar— Dark Crystels, 06' S2-::;0 ; Muscovado, 89° 81-80.

British Guiana,—Messrs. Wietixg it IIichtek, April 3,.

190'J ; Messrs. S.vnubach, Parkes di Co.,

April -2, 1909.

Arrowroot—St. Vincent, .S9-00 to .§0-50 per 200 ft.

B.alata—Venezuela block, 32c. : Demerara sh jet, 48c. per lb.

C-vc.-io—Native, 14c. per ft.

C.vssava—00c. to 84c.

Cassava Starch—$6-00 per barrel of ItKi ft.

Cocoa-nuts—812-00 to .sl»i-00 per M.
Coffee—Creole, 12c. to 13c.; Jamaica, 13c. to 13.', 3. per ft.,

slow.

Dual—S4-75 to S4-80 per bag of 168 ft.

Eddos—81-68 per barrel.

Molasses—^^No (piotations
Onions—Lisbon, .5c. to Oc. per H>.

Pl vnt.vins—24c. to 48c. per buncli.

Potatos—Nova Scotia, 82-40 to 82 -.50 per 100 ft.

PoTATOS—Sweet, Barbados, 84c. per bai/.

Rice—Ballam. 8550; Creole, 84.50 to -94-60.

Split Peas—85-60 to 85-80 per bag (210 lb.); Marseilles,
84-00

Tannias—81 -44 per bag.
Yams—White, 82-00 pe'r bag; Buck, 81-80.
Sugar—Dark crystals, 82-35 to 82 40; Yellow, 83-10 to

83-25 ; White, $360 t.. 8380; Molasses, $2-30 to $2-40-

per 100 ft. (retail).

Timl)er—Greenheart, 32c. to 55c. per cubic foot.

Wallaka Shingles—$3-75 to $575 per M.
. Cohowooo—$2-40 to $2-ti4 per ton.

Trinidad,—April 3, 1909.— Messrs. Goedox, Gkakt & Co.

Cacao—Venezuelan, 812-80 to 813 .50 per fiinega ; Trinidad,
$13-25.

Cocoa-nuts—§22-00 pi-r M. f.o.b. for .selected pealed in.

bags of KM) ft.

CocoA-NiT Oil 70c. j'cr Imperial gallon, ca.sk included.

Coffee—Venezuelan. 8c. to 8.^c. per ft.

Copra—83-20 per 100 ft.

Dhal—$4-65 to 84-75 per 2-bushel bag.
Onions—85-(H1 t.i $6-00 per 100 ft. (retail).

Potatos Knglisb, $1-25 to 8130 jier 100 ft.

Rick—Yellow, 85 00 to $5 25 ; White, 84-50 to 84 -90 per bag.
Split Peas—85 25 to $5-50 per bag.
Sugar—American crushed, 85-10 to $5-20 per 100 lb.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The ' WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.
Volume I. Xn. 1 out of print. Nos. 2, 3, and

-t, in original paper covers as issued, price Is. each. Po.st free Is 2i
Volumes II. Ill, lY, V, VI and VII :—Price 2.?. each : Post free 2s. ,Si.

Volume VIII. Xos. 1, 2 and 3. West Indian Agricultural Conference, 1907; abstract of Proceedings and Reprint
of Papers. Xo. 4. Agricultural Conference, 190S ; Presidential Address and Abstract "of Proceedings.
Price 6fi. each number. Post free, Sd.

Volume IX. X'os. 1, 2, 3,andii. Reprint of Papersreadat Agricultural Conference, 1908, with summaries of discussions
fcjllowiug. Price Gd. Post free, 8d.

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 otiier subjects, summaries of the results of the experiment work
on sugar-cane and manures, the full official reports of wdiich have only a limited circulation. The following list gives particulars.
of all the pamphlets which are still available. The missing numbers are out of print and can no longer be supplied :

(3) Seedling and other Canes at Barbados, in 1000. Price 2rf. (39) Seedling and other Canes in the Leeward Islands, 19Qi-5,

(•5) G eneraf Treatment of Insect Pests, 2nd. Edition Revised. . Price id.

Price 4'i. (40) Seedling Canes and Manurial E.xperiments at Barbados •

(7) Scale Insects of the Lesser .Antilles, Part I. Price id. 1903-5. Price iJd.

(9) Bee Keejiing in the Wi-st Indies. Price 4d. (41) Tobago, Hints to Settlers. Price M.
(12) Seedling and other Canes in the Leeward Islands, 1900-1. (42) Manurial Experiments with Sugar-cane in the Leeward

Price 2(/. Islands, 1904-5. Price 4<Z.

(13) Seedling and other Canes at Barbados, in 1901. Price id. (43) The Use of Cotton Seed and Cotton-cake-meal as a Feeding
(14) Screw Worm in Cattle at St. Lucia. Price 2d. Stuff on West Indian Plantations. Price 2d.

(15) Plain Talk to Small Owners. Price 2d. (44) Seedliui; Canes and INIanurial Experiments at Barbados,
(IC) Hints on Onion Cultivation. Price 2<<. 1904-G. Price 07.

(17) General Treatment of Fungoid Pests. Price id. (45) A. B. C. of Cotton Planting. New and Enlarged Edition.

(18) Recipes for cooking West Indian Yams. Price 2(i. Price '.

(19) Seedling and other Canes at Barbados, in 1902. Price 4i/. (40) Seedling and other Canes in the Leeward Islands, 19Q5-6.

(20') Seedling and other Canes in the Leeward Islands, 1901-2. Price 4./.

Price 2d. (47) Jlanurial Experiments with Sngar-cane in the Leeward
(22) Scale Insects of the Lesser Antilles, Part II. Price 4.i. Islands, 1005-0. Price 4-^.

(25) Ground Nuts in the West Indies Price 2(Z. ^49) Seedling Canes and M.inurial Experiments at Barbados

(20) Seedling and other Canes at Barbados, in 1903. Price 4(i. 1905-7. Price i>/.

(27) Seedling and other Canes in the Leeward Islands, 1902-3. (50) Seedling and other Canes in the Leeward Islands, 1906-7,
Price 2d. Price id.

(28) Barbadvis and Porto Rico Jlolasses. Price od. (51 Manurial Experiments with Sugar-cane in Uie Leewaijfl

(30) Jlanurial Experiments with Sugar-cane in the Leeward Islands, 1900-7. Price id.

Island.s, 1902-3. Price 4(L
"

('53) \. B. C. of Lime Cultivation. Price 4J.

(31) A. B. C. of Cotton Planting. Price 43. '
(54) Fungus Diseases of Cacao. Price id.

(32) Seedling and c;ther Canes at Bai bad IS, in 1904 Price 4c(. (55) llillions and Mosquitos. Price 3</.

(33) Seedling and other Canes in the Leeward Islands, 1903-4. (5;) Seedling and other Canes in the Leeward Isl.uid-;, 1907-3.

Price 4J. Price ^IW.

(34) Notes on Rabbit Keejjing in the West Indies. Price 2d. (57) Manurial Experiments v.'ith_,Sagar-cane in the Lieward

(35) Information in regard to Agricultural Banks. Price id. Islands, 1907-8. Price 4'Z-

(.30) Manurial Experiments with Sugar-cane in the Leeward (5.S) Insect Pests of Cacao. Price 4tL

Islands. 1903-4. Price id. (59) Seedling Canes and Manuvial E-cpei-iments at B.u'bado.^,

(37) Cultivation of Oranges in Dominica. Price id. 1900-8. Price (id.

(38) Cultivation and Curing of Tobacco. Price id.

The above will be sujiplied post Iree for an additional charge of hd. for the pamphlets marked 2c/., Id. for these

marked id., and IhL for X(«. 40, il;M-f_io, and 49.

The ' AGRICULTURAL NEWS.' A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence and from progre-ss and

other reports; and, in fact, any information indicating what is going ou in each colony, and the progress made ia

Agricultural matters throughouc 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 i)enny per number, post free, id. The subscription price, including postage, is

2s. 2d. per half-year, or 4s. 4(/. per annum. Owing to certain numbers being out of print, only Vols. IV and V can

be .supplied complete, with title page and index as.i.ssued. Price 4s. Post free, •^s. Only a few copies available. All applica-

tions/or copies are to be addressed to the Ayents, not to the Department.

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

—
London: Messrs. Dulau i Co., 37, Soho Square, W. City Agents: The West India Co.mjiittee, Lj, Seething

Lane, London, E. C.~JJarbados : Messrs. Bowen <k SoN.s, Bridgetown.— Ja»ia«,vt .• The Educational Sqpply

Company, 16, King St., Kingston.— British Guiana: 'Daily Chronicle' Office, Georgetown.
— Trinidad: Messrs. Mdir

Marshall & Co., Port-of-Spain.
— Tobago : Mr. C. L. Plagemann, Scarborough.— 6.'ce;iai/a.- Messrs. F. Marrast i Cc

'The Stores,' St. George.
— St. Vincent: Mr. Stanley Todd, Agricultural School.—St. Lucia: Mr. E.Buckmire, Botanic Station.

—Dominica : Messrs? C. F. Duverney k Co
,
Market St., Roseau.— .4 ra^i^wa .• Mr. S. D. Malone, St. Joha's.—

-St. Kitt's: Thk Riule and Bock Supply Agency, Ba.sseterre.—/Vevis ; Mr. S. D. Malone, Charlestown.
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THE BEST MANURES FOR COLONIAL USE
j^K>E

Ohiendorlff's Dissolved Peruvian Guano—fc- sugar-cane and general use

Ohiendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPL^' TO LOCAL AGENTS OK DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

I JOURNAL D'AGRIGULTURE TROPiCALE.

A Montlily Illu.strated lieview, j)ublislieil in Fjfiiclj,

dealing \vitli all matters connectta with TicjiiL-al

Agricnhnic.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, W. Dawson & Sons, Ltd., Bream's

Buildings, E.G. ; Neiv York, G. E. Stechert, 9, East 16th.

Street ; Trinidad, D. A. ilajani ; Cuba, Solloso : llayti,

Louis Coicou, Port-au-Prince.

TROPICAL LIFE.

JUST ISSUED.

WEST IrlDiA BULLETIN
(Vol. IX, No. 4).

Cniitaiiiiiig papers on the Timbers of Jamaica, Timber.^
lit Dominica, the Aleyrodidae (white flies) of Barbados,

Fungus Diseases of Cocoa-nuts in the West Indies, and
on Millions and .Mosquitos.

To be obtained from all ao^ents for the
sale of the Department's nublications. Price
6'/.; post free, 8/.

A ilonlhiv -Ji
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WEHCLY to :

gRAZ!L & THE
RIVER PLATE,

via Spain, Portugal,
and ?tfadeira.

REGHLAT? SE T?VOICES
FORTNIGHTLY to :

^EST INDIES,
Guiana, Central

America, Pacific

Ports, & New York.

FORTNIGHTLY to:

A USTRALIA, NEW
ZEALAND and

TASMANIA,
'.:' Gibraltar, Marseilles,

and Naples.

MONTHLY to:

QUBA and

MEXICO,
r!'i Bilbao, Coruiia,

and Vigo.

iir.xi) orricn :
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reeii ! Paris Grreen !

Warranted and Guaranteed Strictly Pure, and to be of
^ the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OP THE UNITED STATES.

The only sure -and efTective insecticide and destroyer : of the ootton; worm, caterpillars, and other jiests.

Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British "West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufaeturers :
—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WOMS :

Newark, N.J., U.S.A.

[178.]

POTASH FOR CITRUS FRUITS.

TREK V/ELL CULTIVATED

AND FERTILIZED.

TREE PARTLY CULTIVATED

AND NOT FERTILIZED.

An orange grove nuist be fertilized and cultivated, no matter wliere il i-^ locjtted. Wild trees may produce without
j

p<)ta.sh, but a juicy fine fliivoured fruit of good shipjiing quality eainiot be produced without a liberal apijjication of
|

this manure. An average formula for manure for bearing trees is 3% Nitrogen, Qy^ l'hnspli..vlr .\cid and 10;, I'ntash.
j

For free literature and special iiifoimation on tropical agriculture apply to^

,
';krmax kali wokk.s

M Enipetb-ado,
''

iBox l.iXtT. Havana, Cuhn.
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Wheat flour, which 'is the chief article of food

imported into the Leeward Islands, and probably into

the other colonies as well,- possesses advantages peculiar

to itself, and it is hardly likely that it will ever be

displaced, although the more extensive production of

home-grown feeding stufw might lead to a considerable

substitution. Corn meal is afood which offers a good
field foi'home productio'^'i'although it would be difficult

to do without the imported article altogether. It is

apparent, too, that with the (development of more

extensive sources of home-grown food stuff?, there

would come into existence a more or less regular supply
of offal—surplus and daqiaged uiaterial—which would

render it possible to raise much larger numbers of pigs

than is now the case, so that part of the large amount

which i§ now spent on imported pork might be applied

to home production.

Part, if not all, of tiie rice purchased from abroad,

might with advantage be substituted by locally

produced grains and meals, and there should certainly

be no need in any of the West Indian islands to

import beans and peas, as all the supply required could

be grown locally.

Peas and beans are seldom grown in the West

Indies on any extensive Scale as field crops, except in

cases where a green-dressing crop is required. This is

unfortunate in view of the fact that all pulse or legu-

minous products are rich in albuminous matter, a con-

stituent in which most food stufls grown in the West

Indies are deficient. It would be well if peas and

laeans formed a more prominent article in the dietary

of the labouring classes of these colonics, and this is

a matter which deserves special attention in any effort

to extend the local production of articles of food.

Although the conditions as regards the relative

proportions of imported and home-grown foods have

not undergone much alteration in the West Indian

islands during the past tep years, yet a notable instance

of the rapid development of a local food-produeing

industry, which has been attended with much increased

prosperity to the labouring classes, exists in the neigh-

bouring colony of British Guiana. While in 1899-1900

the quantity of rice imported into British (jiuiana was

11,813 tons, the imports have gradually fallen off with

increasing home production, and in l90()-7, when the

local-grown rice crop reached 40,472 tons, the rice

brought into the colony was no more than just over

•2,751 tons.

The chief crops suitc^Jale for human food, which are

cultivated in the West Indies, are sweet potatos, yams,

tannias, eddos, cassiava, maize, guinea corn, bananas,
and small quantities of rice. Of these crops, sweet

potatos are probably more extensively cultivated than

any other, and during the months of the year w'hen

these are most plentiful, they form a large part of the
diet of the labpuring classes. Yams are grown ou
a smaller scale, bpt possess the advantage that they will

keep for a longer period than sweet potatos. There is

no doubt that cassava might with advantage be pro-
duced and utilized in the manufacture of bread to

a much greater degree than is at present the case.

Surveying the whole situation, it would seem that
the main reasons which account for the relatively large

proportion of imported food stuffs consumed in these

islands, as compared with locally raised produce, are

that, under present conditions, the supply of home-grown
food stuffs is not regular and uniform—which, in its

turn, is due to the fact that the crops previously enu-
merated possess but poor keeping qualities

—and that

the means of distribution are very poor. The food

crops produced in a given district are diiectly consumed

by the iidiabitants of that district, and deficiencies are

made up by iu^ported food stuffs, the supply of which
is regular and reliable. It is evident that any attempt
to promote the more extensive cultivation of West
Indian food products for local consumption, if it is to

be successful, minst be accompanied by an effort to

establish a general system of distribution, by means of
which a

deficiency
in the supply of local produce in

one district may be made up by importation from neio-h-

bouring districts where there may exist an excessive

supply.

Another important matter that demands considera-

tion in this connexion is the possibility of initiatinn^

and developing some niethed 6f treatment by means of
which the keepiiig qualities of West Indian food stuffs

could be increased. It would seem that this could best

be accomplished by converting such raw products as
sweet potatos, yams, cassava, bananas, etc., into

a powdered and desiccated form, so that an excessive

supply at one tihie of the year might be utilized to

meet a deficiency at some other period.

Wood of Silk Cotton Tree. The woixi
ot the silk-cotton or ceiba trtt.',

mi \m11 known in the
West Indies, is .soft and subject to attack by insects, wliich

make it un.suitable for most industrial uses. In liis

l)apcr 'Timbers of .Jamaica,' appearinj: in the West Ini/i<m

/ill/fit ill, Vol. I.X, No. 4, Mr. W. Hanis, F.L.vS., states tliat,
if steeped in strong lime water, the wood of this tree will la.st

for several years, when made into boards and shingles.
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THE POSSIBLE DEVELOPMENT
OF A WEST INDIAN HAY

INDUSTRY. ,

Mr. U. A. Tenipany, B.Sc, F.I.C.i Aciing Superin-
tendent, (if Agriculture and Governuienc Chemist for

the Leeward islands, ha.s sent in the lollowing inter-

esting uutes on the possibilities of developing a hay

industry in )iarts of the West Indi-in inlands:—
•f

In ceituiu West Indian islands, i.otaUy Dominica and

Barbados, there is at the present time a «not inconsiderable

importation of hay during the dry months of the year, when

green fodder is scarce. This demand is at present met by

supplies from America.

In Antigua there are considerable afeas of fiat pasture

covered by the grass known locally' as
'

hay grass
'

(AjKhv/ioi/uii i-(iricosus), which, when cutmt the right time,

makes excellent hay.
The Victoria Park on the eastern side of St. .John's is

taken up by this grass, and the purchrtsrf by the .'St. .John's

Citv Commissioners of a mowing niachiiie suitable for the

cutting of long grass, offered a favourajilejopportunity for an

experiment to decide whether it would bei possible to supply
some of the existing demand for hay in other islands with

grass reaped from Antigua piastures.

. Accordingly, in November 1908, a tiaal bale of haj' was

made, from this pasture and shipjied ,to Dominica by
Dr. Watts, acting in conjunction with Mr. W. .J. Abbott,
Clerk to the City Commissioners.

The bale was exhibited at the JiotaiiM'Station, l)(iniinica,

and attracted favourable comment from Ipersons interested

locally. As a result, a trial order for a commercial shi[)ment

of .5 bales was sent to Antigua. This order was executed

in due cour.se and the 5 bales were sold iJt rates v>-hich left

a considerable margin of profit for the .shipper, and at the

same time enabled them to.be disposed ii^.more cheaply tban

American hay.
This preliminary experiment indicates' that there, is

a field for the development of a profitable tftide in hay between

islands possessing fiat pastures occupieit by hay grass, and

other Islands, where, at certain seasons, fodder is scarce..

The initial cost of a suitable mowing machine is compara-

tively small. That used in the above e.xperiments cost £11,
landed in .\ntigua. The cost of reapiihg and baling the

grass is triHing, and, under average conditions, t^\o or even

three cuttings of grass should be obtained, each year. .

Further, it must be remembered
,|;^?,t

in addition to

forming a possible valuable export, the hay should have

considerable use locally as a fodder. By' .systematic reaping
much fodder would be saved which at present is wasted by
the dying-back of . the shoots after seeding. Also, if the

pasture is kejit clear of
. grazing stock,_the growth of grass

would be more vigorous, since its development would not be

hindered by the trampling of the animals,- and the premature

feeding down of succulent growing shoots.-

Hay grass (Androjior/oii caricomis) is an East Indian

grass, and in tlie West Indies at present is only foiihd in

Antigua. The history of its introduction -is obscure.'- It

is readily established, andj once this is done, takes pos-'

session of the land to the exclusion of other grasses. This

is a valuable feature when deciding the correct time for

cutting, since in fields containing mixture*ofigrasses it is not

alwaj's easy to select the best time fijr taking off the crop,

as different species ripen at different times. After cutting,

liay grass pastures are greatly improved by a light .scratching

with a cultivator.

The pro|)er time at which to cut the grass is important.
This is when the pollen has fallen from the flower, but before

the seeds have swollen. If seedi^lg has taken place the grass
is valueless as fodder, since the eon.stituents possessing food

value have been, by then, transfeiited to the seed.

Too little attention is paid/'at the present time to the

care of pastures in the West Indies, and to the possible de-

velopment of a dry fodder indu.stry locally. It is suggssted
that serious consideration should be given to the above facts,

that ettbrts slwukl be made to
e^t.a,\ilish an .industry, on these

lines from existing pastures, and "that suitable areas elsewhere

sliould be established in this grass for the purpose. If this

were done, it is believed that qbnsiderable benefits would
result in the future. rHc'

In addition to tiie preparation of hay for export, it is

believed that much advantage would be derived, were the

owners of estates to give attention to their pastures, to put
them into fair order, and to cut tlie grass at regular intervals.

This grass might be made into -^jiay and stored to meet the

re(piirements of a dry season, or it might be fed to the

animals of the estate in stable.s or pens. The amount of

foilder obtained from a given pasture would probably be

greatly increased if this method of cutting were adopted,
instead of the over-grazing of -rt'lnch one sees

'

-so much at

present. A limited amount of grazing might be found per-

missible, but the chief attention should be given to cutting.
With a light mowing machine and a small baling press

(such as is commonly used for cotton), the work of making
and storing hay becomes a very simjjle inatter, and one which
.should engage the attention of estate owners, particularly in

Antigua, where ^he conditions for this kind of work are very
favourable.

HEAVY RAINFALL AT DOMINICA. .

Mr. .Joseph .Tories, Ciihitor of the Dominica
Botanic .Station, repoits A's follows on the unusual
weather conditions that were ex))ei-ienced in the island

in the early |iai t ol April. Mr. .Junes writes :
—

Very heavy rains fell in Doquniea on, April 7 and 8, no
less than .5-42 inches of rain being registered at the Botanic
Station during a period of thirty hours.

'

Yeiy high winds
were also experienced, which cau.sed some damage to the lime

crop of the island.

It is very unusual for hea\y rains to fall in Dominica

during April. The records at tte Botanic Station which go
back for sixteen years show nothing during April approaching
tlie rainfall of the 7th and 8th,in-st. April is the driest month
of the year, aijd the mean rainfall for this month at the Gar-
dens over a period of sixteen -yeafis, 188.3 to 1908, is 1-96

inches. Probalily the heavy rainfall will considerably ad-
vance the lime crop. The weahliar still continues showery^

Papaw trees are usually diiecious (having male and
female flowers on separate trees).. A paper in Science, by an
officer connected with the Porto Rico Experiment Station,

reports a change of sex observed in some papaw trees in

Porto Rico, brought about apparently by removing the
terminal bud. A tree which had previously borne staminate

(male) flowers only, had its terminal bud injured, and shortly
afterwards was noticed to bear pistillate (female) flowers also.

These flowers set and yielded fruit, and this was repeated
in the second year. Further fkttfi-are being collected on the

.subject.
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WEST INDIAN FRUIT.
THE AVOCADO PEAR,

The very wholesome character and peculiarly
attractive flavour of the avocado pear have caused it to

be regarded with increasing favour in all countries

•where it is known, and the cultivation of this plant has
now extended to practically all the tropical and many
sub-tropical parts of the world.

In the West Indies avocado pears are produced in suffi-

cient quantity to supply the local demand, but it is uid'ortu-

nate that the great susceptibility of the fruit to damage by
bruising should be a great obstacle in the way of building up
an export trade, otherwise a remunerative industry might
already have been established in this direction. The avocado
is undoubtedly one of the ni9st delicate of West Indian fruits,

and it is necessary to use the greatest care in gathering and

handling it. The slightest bruise is sufficient to cau.se the

pear to rot in a very short time ; indeed, it is often much
bruised by its own seed if carelessly shaken.

Notwithstanding this, "liowever, it lias been amply
demonstrated that it is possible succes.sfully to ship avocados
for very considerable distances, if due care is exercised in

gathering, packing, etc. West Indian pears have been

exported in small (|uantity to New York and to England, and

experimental shipments from the Hawaiian Lslands to the

Pacific coast of the United States (reported on in the A<iri-

cidtural Neirs, Vol. VI, p. 404) gave very satisfactory results.

Under the system of packnig which seemed most suitable,

the pears arrived at their destination (Portland, Oregon) with
a loss of only 2 9 per cent. It is generally reconnnended
that the cases in which avocados are packed for transport
should be small in size and contain but few fruits. The
crate found most satisfactory in the Hawaiian experiments
(with medium-sized fruits) w'dS of the following dimensions,
inside measurement : 1.3xl4x3| inches. This crate con-

tained about one dozen fruitS, necessarily in a single layer,
the fruits being merely wrapped in a single pajier cover.

There is a good market for avocados in the United

States, and the crop is being increasingly cultivated in

Florida, where efforts are being made, by selection and

breeding, to produce improved varieties. It is stated in the

Yearbook of the U.S. Department of Agricultiu-e (1905) that

West Indian avocados were -exported to New York so long

a,go as 1887, when one firm handled from .'500 to 500 fruits

per week from tliese colonies during the months fiom June
to November. It would seeiji that the West Indian avocado
trade did not survive competition with the Florida product.

.\\-ocado trees arc u.suaJJy produ'„'Lv.l from seed, but as

with most other fruits, the vegetative method of propaga-
tion is to be recommended in preference. Budding has
proved very successful with this tree, the simplest form of
the operation

—that known as shield budding—being the
best to employ with the avocado.

LIME GROWING AT TORTOLA.
Efforts are being made to encourage lime planting

at Tortola, since one or two preliminary attempts in
this direction have given pronii.se of success. The first

three hogsheads qf concentrated lime juice prepared in
the island, were shipped to London in March last, and
were valued at £45. The juice was prepared at the

Experiment Station. With the object of bringing the

question of the possible establishment of a lime indus-

try before the general population, a meeting was held
at Tortola on JLarch 25 last, under the presidency of
his Honour the Commissioner, when Jlr. W. C. Fish-
lock, Agricultural .-Instructor of the Virgin Islands,
gave an address dn the matter. About seventy peasanti
proprietors were in attendance.

Mr. Fi.shlock t^rew attention to the importance of mak-
ing every effort to develop the agricultural resources of the
Virgin Islands, and referred to the increased prosperity of
the Presidency sinc^ the establishment of the cotton industry.

Tortola was not adapted for .sugar production oa
a commercial scale, and, therefore, attention must be given to
other industries, among which lime growing appeared well
suited to the local conditions. It had already been demou-
strated that limes vVould giow well on the rich slopes of the
north side of the i-i^land, and in the sheltered valleys of the
south side.

An advantage in favour of this crop was that it was por-
manent in character, and when once established, required little

attention, compared wdth such crops as sugarcane, cotton, etc.

It was pointed out that no large outlay on machinery
would be necessary to start an industiy in the preparation <if

concentrated lime juice. The limes could be crushed ia

existing sugar mills, and the juice boiled in the batteries.

Small holders might note that the skins of the fruits, after

crushing, make a us<:(ul addition to cattle food;

One small holder present at the meeting stated that he
had already several hundred lime trees in bearing on hia
h(jliling.



Vol. VIII. No 183. THE AGKICULTURAL NEWS. 13.?

taken in putting up tlie fruit. The bunch has first a thin

layer of cotton wool rounil it. It is then wrapped in paper,
and outside the paper is plaeedl'a thick layer'i of straw or

dry Ijanana leaves. This nietl^pd is illustrated in fig. 16.

FRUIT EXPORT TO ENGLAND.
With the development of the agricultural possihili-

ties of Queensland, effcM'ts are beiftg made by that

colony to find i-egular and satisfaGtorfl-, markets_-for its

produce in foreign eountrie.s. In SWw of this' object,

a fniit e.xpett to the Department of Agriculture and
Stock was last year -commissioned^ to visit Great

Britain to report on the state of the fruit market as it

concerned Queensland fruits. Some of his remarks,

contained in an official report lately] published, are of

general interest to pi'oducers of oranges and bananas,
and are summarized here.

Thorough enquiries were made in England as to the

qualities of fruit required, the price likely to be obtained,

and the best methods of packing. For the guidance of

Queensland orange growers it was stated, that the best nicmtlis

to export citrus fruits to England were in August and .Septeni

ber, although there is a good market for high-class N'avel

oranges and mandarins during .Tune and July as well. Great

stress was laid on the fact that only ^rst-class fruit wa>

wanted. It was stated that the orange.s,fent should be clean

and bright with tine, thin .skins. Janjaica oranges were

referred to as the best fruit of the kind (then on the market

(in September). These were described as being about -

inches in diameter, of light yellow colour, and with thin

skins. The wriiei- of the report pointed out that fruit

similar in appearance and ipiality to the .Jamaica oranges
were grov-fn in several districts in Queensland. It was adtled

that navel oranges, such as were grown in a certain district

in Queensland could be relied upon to fetch excellent prices
on theKnglish market. The .Jamaica fruitUvas then command-

ing a price of l + «. per case, containin^'^ibout 112 oranges.
The section of the report relating lo.tbe orange trade

concludes with this passage :

' The trade is very emphatic
as to our sending nothing hut the very best fruit, and from
what I can see of the market I (juite agree with them. No
fruit must be exported to England from Queensland unless up
to standard quality. If inferior goods ate sent it will sin)iily

ruin the market. The whole world is catering for the

market of Great Britain, and buyers want the best that the

world can produce.' ,

In reference to packing fruit for export, it was pointed
out that the fruits should in all cases be

, wrapped separately
in glazed or thin wax paper. Oranges should l>e thoroughly
.sweated before being put up, and packed so firmly that they
will not roll about in the case. The .^ijt^jOr shape of the case

is inunaterial, so that the grower can ado|)t whatever .seems

to him most convenient.

Trial shipments of mnndarinsand other kinds of oranges
from South Africa have lately hecTi placed on the English
market, and these are referred to in the report in question.

They are described as being of the scarjfet type, of medium
size, good colour, and with fairly tight skins. Exporters
have adopted the plan of packing these in fancy trays which
hold only one layer of fruit, and then binding five of the trays

together in one package. This method of packing appears
to be a new one but is givmy satisfactory' rfesults.

It was mentioned that the BritisJi market was well

stocked with bananas from the West Indies and Canary
Lslands. In sending bananas from the Canary Islands every
bunch of fruit is. packed in a separate crate, and great care is

'".' ""^ y^ \ .^^^

Fit;. 16. Method of Packino C.\n.aey Bananas.

The fruit arrives in England in the green state, and is ripen-
ed by artificial heat. The.se ,bananas usually sell in. the

English market at Is. a dozen. :The Jamaica bananas, which
are of larger size and more showy, are not equal ,

to the

Canary Islands banana in (favour, and fetch only aboat half

the ])rice on the English market.

lieferring to tlie prospects of Queensland bananas in

England, it is stated that the fruit from the Canary Islands

is larger and better filled than the North Queensland product,

although in the Huderini mountains (Queensland), banana.s

are produced which are certaiuly..superi(]r in appearance anl

quality to those grown in the Canary Islands.

These particulars indicate that producers in other

countries possessing great; possibilities of development
are anxious to secure their share of the English market,
and therefore emphasize the need on the part of

growers to produce only the best, and to use every
care in packing, so that fruit exported may appear as

attractive as possible in the market of destination.

The Dhak tree of India {Btitea frondom) is now welS

e.stablished at the Dominica Botanic Station. The Dhak

belongs to the Leguminosae, and its bright orange-red blos-

, soms make it one of the most hand.sonie of trees when ia

flower. In India the flowers are- sometimes utilized in the

preparation of a dye.
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WEST INDIAN COTTON.

Messrs. Wolstenholme & Holland, of Liverpool,

writiiif^ on April 7 last., r'eport as follows on the market

conditions and prospects for West Indian Sea Island

cotton :—

Since (lur last report a good business has been done in

West Indian Sea Island cotton, and about 400 bales have

been solil, including Barbados at 12A(/. to Hy., Nevis and

Montserrat, ViU to md. ;
St. Kitf.s, I2»'l. to 13|.i. :

Antigua, I'AhL: St. CroiJi; 12(.'.: and Anguilla, 12^'/. to

lid. : also .some miscellaneous stains at t>|(/.

Prices are steady, but there is no prospect of any

immediate improvement, as when prices are advanced,

.spinners withdraw from the market. The Charleston and

Savannah markets are rather (piieter, and '

fully fine
'

Islands

cotton is otlering on this market at 13irf. to lid. This

competes with the West Indian product.

In \iew of the fact tliat planters are finding present

prices unprofitable, we should i.ot recommend any increased

cultivation, until the accumulated crops of the last two years

have been consumed. This remark only applies if th»

Florida and Georgia crops, progress .satisfactorily. Any

damage to these would alter the whole situation for all

descriptions of Sea Island cotton.

COTTON CULTIVATION.

At a meetino; of the Antigua Agricultural and

Commercial Society held on April 8 last, the Imperial

Commissioner of Agriculture gave a brief address on

the subject of cotton cultivation, with especial reference

to the condition of affairs at Antigua.

Dr. Watts reviewed the situation and went over the

chief points in the history of the Sea Island cotton industry

in the Lt.'cward Islands. This Wiis illustrated by means r.f

A diagram prepared for the occasion, which show ed in a giai>hic

way the rapid rise in the cotton exports ea('h season for

some years after the start of the industry, and the sudden

drop that of late had taken place at Antigua consecpient on

reduced prices and bad seasons.

The Commissioner's address was of an encouraging

natun;, although he fully recognized the difficulties with

which cotton planters recently had to contend. In the first

place the market was depressed by artificial causes originat-

ing in America, and also in England, which resulted in

a diminisheil deman.l for cotton as well as for many other

pi-oducts.
Further there had been an unusually large output

from the Sea Islands, Florida, and Georgia last season, so

that ah increased supply occiHTcd when tlie demand was low,

which again depressed prices.

There was nr( 'doubt, too, that the seasons 1907 and

1908 had been especially unfavourable for cotton throughout
the West Indies, although it would seem that Antigua had

surt'ered more than other Islands. As a result of the long

drought, it had not been possible to plant cotton at the right

time, and the dry tveather had also prevented the plants from

making good growth, and insect and fungoid pests had been

very prevalent. With such a conjunction of unfavourable con<li-

tions, the results were bound to be unsatisfactory, but there

was no reason to believe that all the depressing causes would

lontinue to be in operation at the .^ame time.

Dr. Watts urged the planters to stick to the cotton

crop, .and to exercise every care in its cultivation. Despite
the ditticulties of the past two seasons, an industry which had

reached an export ""value of £17,000 in a few years—which

had been the case with cotton in the Leeward Islands—was

obviously one which was worth a strong effort to keep alive.

On estates where cotton was not regarded a.s a main crop,

it was very valuable as a rotation crop with sugar-cane, since

it affordecl an opportunity of giving the land a change in

cultivation. The neriodical growing of a crop of cotton was

one of the best measures to adopt on land where sugar-cane

suli'ered from root idisease, since cotton plants were not

attacked by the Jf^irasmius fungus, and the cultivation of

the crop necessarily entailed a good cleaning of the land.

COTTON GROWING IN SOUTH AFRICA.
With the assistance of the llriti.-.h Cotton (irowing

Association, eiforts are being made to establish a cotton

industry in suitable districts of Jiritish South Africa. .So

far the most satisfiictory results ajjpear to have been obtained

in the Transvaal, where native labour is i)lentiful and cheap.

Sea Island cotton does not do well in the Transvaal, and

American U[iland \4irieties are more promising than Ivgyptian

.otton. The sea.sonal conditions are said to be .satisfactory

for cotton growing^ and the crop can be planted so as to be

ready for gathering in the dry sea.son. From I'pland cotton.s,

yields of lint from 200 B). to tOO It), per acre have been ob-

tained, ricking Is done by native women at a wage of 6(f.

per day. The picking capacity of a native woman is placed

at 10 lb. per day.

Owing to the fact that there is at |)resenl f)nly one gin-

nery in the colony, little advances liave so far been made. AVith

the extension of lailways, the erection of additional ginneries

at \arious centrts, and the establishment of a mill for

i^xtracting oil from the cotton-seed, it is thought the industry

miiiht spread. .\ few sample shipments of cotton have.

aheadv been made to the Liverpool market.
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COPRA.
There appeals h> be great variatiou in the quality of

copra placed on the market, des|iite thcl fact that a good

()iiality product is always in .satisfacti>i-v demand. The copra

produced in Ceylon and in the islands opj the Pacitic, where

large European soap-making and other
fij^ns

have extensive

interests, is always of high quality, and ^qmniands the best

price. Copra from the Malay States, l©wever, sells at a

secondary price, and is reportedto liave.._fgg(^uently
been pre-

pared in an unsatisfactory manner. Wtele the best copra
at Singapore sells for about $7'50 per picul (133-i tb.), the

market jirice of lower qualities is often SI '00 per picul below

this. These lower grades are usually prepared on estates

owned and managed by Malays and Chinese. Although
West Indian copra does not fetch the high returns of two

years ago, it is satisfactory to note that
'

prices have lately

.shown signs of advance, and the latest iiuotation is about

£19 per "ton.

THE ORIGIN AND DEVELOPMENT OF
THE FLORAL CUSHION IN CACAO.

In a pamjihlet on the ' Witch Hrooni
'

disease of

Cacao, Dr. C. J. J. van Hall and A. W. Drost liavc

given a full account of the origin of the cushion in

cacao. For this purpose the}' studied the development
of the lateral buds in Thaihrouin, hicqior, a, tree nearly
allied to the cacao. i"-

The buds are liorne on fairly young branches {A in the

accompanying diagram) in the angle between the leaf and the

Fig. 17. Cai ao 1!ram h w ri'n Fi.owkrs.

Iiranch. In the dowering season the bud grows out in

a central shoot a, and is terminated by, a flower boine on
a short Jlower-stallc <

; from the sides of the central shoot

secondary branches /j arise, each of ^vhi(jh is terminated by
a Hower also borne on a shoit stalk, it." 'f"

In this way ten or twelve Howers
iiv.if he borne on a floral

branch. The flowers eventually gi\e rise_^
to fruit.

In TIieohi-Dina cacao, the cacao proper, practically the
same thing occurs, with this difference ; that in tliis case the
flowers and fruit arise only on tliose parts of the tree that
liave lost their leaves and become woodjt, such as the main
trunk and older branches. I,

Ihe bud from which the flowers aviso Vvas originally
home, as in Thcoliromn /licolm; in the a.\il of a leaf, but it

remained dormant until the leaves had all fallen and the
J>ark had grown nji round it.

After the (lowers liave fallen, the central axis of the

original bud thickens n\> and becones the cushion. Duly
a few of the flowers form fruit, so that usually each cushion

l)ears only three or four fruits. The fruit when ripe falls off,

leaving the central axis or cushiart to again bear flowers and
fruit in the following years. 'ij

To summarize, the cushion ^i the remains of the central

axis of a bud, originally borne in/t.he angle between a leaf

and a young branch, but ^\•llic•h ^oes not develop until the

branch on w-hich it-is borne Im j|,st its leaves and becomes
hard and woody. t'

SUPERPHOSPHATE.
Superphosphate, as is generally known, is made by

the action of sulphuric acid on mineral phosphates,
steamed bone, or bone ash. Raw bone is seldom used
for the purpose, since the organic matter interferes

with the action of the aciil and the after-usefulness of

the manure.

Mineral phosphates, as co]irolites, are by far the chief

source of superphosphate. In these minerals the phosphoric
acid is present in the form of tribasic phosphate of lime, being
combined with the maximum quantity of lime required for its

complete neutralization (three proportions of lime to one of

iihosphoric acid). In this state it is insoluble in water. The
sulphuric acid is added in quantity sufficient to combine with
two propiirtions of the lime contained in the mineral, gypsum
or calcium sulphate being formed as a result. Monocalcic

phosphate is also formed, andjin this, one proportion of

phosphoric acid is combined with one proportion of lime, the

comjiound being .soluble in water; It will be seen, therefore,
that superphosiihate consists chiefly of a mixture of calcium

sulphate and soluble monocalcic jihosphate. In addition,
there is always some tribasic iJjosphate pre.sent which has
not been rendered soluble : this is usually from 4 to 6 per
cent, in amount. J

The price of superphosphatfe is naturally based on the

I)roportion of soluble i)hosphate it contains. This is usually

expressed in the guarantee accompanying the manure as the
amount of tribasic phosphate made soluble. When a super-

phosphate is de.scribed as a 30-per cent, super., it means that

a contained weight of tribasic phosphate, equal to 30 per
cent, of the whole mixture, has been rendered soluble. As
a matter of fact, however, the actual quantity of monocalcic

]ih(>spliate, or superphosphate of lime, is considerably less—
22(> per cent.

In fixing the price of the manure, the insoluble

]ihosphate and gypsum are not taken into consideration.

They have, however, a slight manurial value. It should be

pointed out, too, that the phosphoric acid in the 35-per
cent, superphosjihate is not worth' any more per unit than
that in the 2G-per cent, manure, but in making the former
more expensive material of higher quality is required.
When carriage has to be paid on the manure over a long
distance, the higher grade superphosphate will often prove the

more economical, since a greater quantity of phosphate is

obtained for each ton of carriage paid.

It may be added that in addition to the monocalcic

phosphate, insoluble phosphate, and gypsum, a superphos-
phate also contains proportions of sandy matter, water, and
small quantities of oxide of iron and alumina. Those mineral

phosphates which contain the smallest quantities of iron and
alumina are the most desirable ,for making superphosphate.
The monocalcic [ihosphate has an affinity for these

cmnpounds, and will recombin(j,,.with them, thus giving rise

to what is known as reverted pliospliatc, which is insoluble.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial article of this issue deals with the

relative ])roportions of iniported and locally produced
food stuffs consumed in the West Iiulies, and discusses

the possibility of increasing the latter at the expesise
of the former.

Trials that have been made at Antigua indicate

that .somethujg might be done to establish a hay-

producing industry in parts of the West Indies (page
131).

Efforts are being uiEjde to encourage lime planting
at Tortola (page 132). An article on page 133 deals

with the requirements of the British banana and

orange market.

A good deal of West Indian cotton has lately been
sold in England. On April 8 last^ Dr. Watts gave an

address at Antigua on cotton cultivation (page 134).—«
Some notes on superphosphate will be found on

page 135. ——
nl'i

An informative article on the subject of eel worms,
•or nematodes, appears on i page 13(S. The.se pests have
been found on various crops in many of the West
Indian Island.s.

The committee of the Tiirudad Agricultural

•Society appointed last year to consider the question
of stock-breeding in that colony hiis lately issued its

report (page 139).

A considerable amortnt of data in relation to the

yield of Para rubber trees will be found on page 143,

Hint to Poultry Keepers.

Altlii)ugh poultry keeping in the AVest Indies, as

in oiher parts of the world, yjossesses potentialities of

profit,, yet the average householder who has a nuuiber
of hens ruMiiint: around his holding would piohablv be

di.ssHtisfied withthe returns obtained, if regular records

were kept. 'I'his is probably due to the fact that the
flock is formed oi hens of constitutionally poor laying

capacity, or thatithe birds are kept until long past the

period when they are at their besi as layers. The
profit from an individual hen is, of course, small at the

b"st, and this tends to prevent poultry- keeiiers from

being over critical as t" the achieviments of their birds.

It is only the owiiep who <;oii>idei>. the capacity of the

individual birds separately, lioui-\er, who is likely to

get the verj' best returns. 'I'lu-se are obtained (a) by
careful selection of gr)od l.-i\iiig strains, and {b) by
weeding out unprofitable birds.

_e^

West Indian Bulletin.

The ninth volume of the lIV.x^ Indian Ballctin,

has lately been completed bv tlie i.-sue of Part 4.

This contains twjfiB lengthy and useful an ides on the

Timbers of Jamaica, and the 'J'imbers of Dominica,

re.spectively, the former b}- Mr. W. Harris, F.L.S.,

while the latter i,s based on the list compiled by the

l.ate Dr. Iiuray. which has been revised with the assist-

ance of several writers. Mr. Harris gives details of the

various uses for which the timber of over 100 Jamaica
trees are suited, while in the case o) Dominica, the

information extends to 176 trees. The third article,

which is illustrated, is by Mr. C. C. Gowdey. B.Sc, and
deals with the Aievrodidae (white Hies) of Barbados.

The various fuiiguri di.«eases of cocoa-nuts in the West
Indies are discussed by Mr. F. A. Stockdale. B.A., F.L.S.,

and the final article has for its subject
'

Millions and
Malaiia': this is by Mr. H. A. Ballou, M.Sc., and is also

illustrated. Part 4 i;ontaiiis the title-page, contents,
and index of Vol. IX.

Exportation of Fruit.

Two or threO' years ago legislation came into force

throughout the Gommonwealth of Australia, which laid

down the conditions under which certain agricultural
couimiidities wei'fe to be exported from the country.
The W<ist Ind'uf' dmimlttcr Circidar recently drew

attention to these Australian regulations, and urged
that something uhould be done to create a similar

system of control" in the West Indian islands from

which oranges, bananas, limes, and other fruits are

exported. As the result of legislation such as that to

which referencti has been made, inspectors are

appointed, whose <luty it is to examine the nature and

ijuality of the fruit, and the method of packing, and to

see that a properde.scription of the contents is affixed

to the outside of^eiKrh case. Such regulations undoubt-

edly strengthen'a produce-exporting industry : they
form a strong incentive U^ the producer to do his best,

and also tend to give confidence to the buyer in the

foreign market.
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Destruction of Insects in Stored Grain.

Scored corn, oruiiiea corn, pigeon peas, and provi-
sion crops are liable to be attcked by weevils and other

in.sect pests which do considerable damage in a short

time. It may be pointed out that the best means of

•

destroying these pests is by fumigation with carbon

bisulphide, and this shoidd be undertalcen on the first

signs of attac-.k. 'i'he cnmpartment or bin in which the

grain is stored should first be rendered air-tight, by
effectually closing all openings, and the contents then

exposed for twenty-four hours to the fumes of the

bisulphide. At the end of that time most, if not all the

insects will be killed. 'I'he quantity of bisidphide

irequired will be at the rate of 1 draciim percubic foot.

In the West Indies, the price of carbon bisulphide
is about 2s. 6'/. per lti.

"West African Sheep at Barbados.

It has previously been mentioned that iiu!nl)ers

• of young sheep, the offspring of a cmss between the

West African rams imported by the Commissioner of

Agriculture, and the local wooUess sheep, are now to

be observed at Barbados, and that th'e results of the

crossing have been very satisfactory. In view of the
•

enquiries on the subject that not infrequently come to

hand, it may further be added that two of the African

'rams were in 1908 loaned to Chancery Lane plantation

by the Department. As a result of^ the crosses that
have been made; Mr. Graham Yearwoo'd, the proprietor,
DOW has a considerable number of promising young
sheep and lambs, which in their iflarking and size

:show distinctly the characteristics of the male parent.
Although the season has been very'^y, the progress
made by the young animals has been -»ery satisfactory.
Per.soiis interested in the matter hav^%, good opportu-
nity of seeing several of these imjiroved sheep at

Chancery Lane plantation.

Ground Nuts and Ground Nut Oil^in Prance.

Marseilles is notable as being tYte port to which
the greater part of the ground nuts shipped to Europe
are consigned, and the town is regarded as the head-

quarters of the ground nut oil trade. During 1908,
over 190,000 tons of gi-ound nuts were imported into

Marseilles. In recent reports from the south of

France, Bombay ground nuts are quoted at $5 93 per
220 lb., Coromandel nuts at i§6-22,i)»nd Mozambique
nuts at $733. All these are imported without their

shells. For
'

Cayor
'

and ' Gambia 'nuts from West
Africa, imported with their shells, present prices are
about $4-.57 per 220 lb. The ground nuts yield from
S8 lo 50 per cent, of their weight in oil. About 16 to

18 per cent, of the oil is used for culinary purposes,
and the remainder is put to industrial uses. The
edible ground nut oil is worth from>$13;.50 to S15-50

per 220 lb., while the lower grades of oil, used for soap-
uiaking are vaMiefl at about .^12 per 220 tt). 'I'he

cake left after e.xpressing the oil is sold at about $3 30
per 220 lb. for cattle feeding.

Cohune Palm in British Honduras.

The Cohune palm {Attaiea Cohune) of which

specimens are to be seen at the Botanic Stations of

the different West Indian islands, and which is culti-

vated at Jamaica, is native to British Honduras, where
it exi.-^is in enormous quantity. This tree somewhat
resembles the cocoa-nut palm, but does not grow to so

great a height, and has uiuch.J^yger leaves and a thicker

trunk. The Cohune palm i^ of economic interest,

inasmuch as it may later becoipe the basis of a profit-
able industry, on accou.ijt of i\\e oil contained in the

kernels of the nuts which fori^ the fruii of the tree.

The nur.s are about as large as a hens egg, and are

enclosed in a hard shell. There are at present two
machines in British Honduras for cracking the nuts
and extracting the kernels, Wihich are then exported.
It is mentioned, however, that at least 50 per cent, of

the kernels are injured in the process of cracking, and,
as a re^sult, the contained oil becomes rancid while

under export.

Although the oil is stated to be more valuable

than cocoa-nut oil, yet under
. present conditions,

millions of bunches or runs are wasted annually in

British Honduras. What is wanted is the establish-

ment of machinery in the colony, so that the oil could
be expressed locally. This would undoubtedly be more
remunerative than the pr-esent, system.

Treatment of Parasitic Diseases in Plants.

It is well known in connexion with the life-history
of bacteria, that the products of their activity, if allowed
to accumulate, have an injurious, and finally a fatal

effect upon these organisms themselves Thus, to take
a case in point, the souring and coagulation of milk are
due to the conversion of milk sugar into lactic acid by
bacteria. The maximum percentage of lactic acid in.

sour milk, however, is no niore-than from 08 to 10 per
cent., since this degree of concentration of the acid is

sufficient to paralyse the activities of the bacteria

responsible for its production.
*

An interesting paper by Professor Potter, of

Nevvcastle-on-Tyne, which appears in the Jounuil of
A(/ricultural Science (Vol. Ill, part 1), suggests
a method of treating certain parasitic diseases of plants
based on the above principle. A bacterial parasite,
Pxcudohianas destriictans, responsible for a disease in

turnips, was grown in a culture medium, and when the

organism had exhausted the nutrient content of this

preparation, the residue, containing the waste products
of the activitj- of the bacteria, were collected and the
solutions concentrated. When this solution was inject-
ed into turnips suffering from the disease caused by
P. drfitr acta lis, microscopic investigation showed that

it had a paralysing effect upon the bacteria, and it was
observed that further progress of the disease was

prevented.
Further experiments showed that the principle

was also applicable in the case of the fungous disease of

oranges caused by Penevilllmn italicum. This niethod

is interesting, and may possibly prove of some practical
value in dealing with plant diseases.
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INSECT NOTES.

Eel Worms or Nematodes.

At the present time a considerable interest is being
shown in the nodules that may frequently be observed

on the roots of plants. .JIuch work has been done in

conne.\ion with the assimilation of nitrogen by means

of certain bacterial organisms, which cause the develop-

ment of characteristic root nodides, in which these

•bacteria live.

The bacteria iiiliabit the roots of the Leguniinosae— that

group of plants in which the fruit is a pod. Among the

leguminous [)lants are the peas, beans, acacias, Ciis.sias, and

many other similar plants. Hecently, however, a theory has

been advanced that plants of other groups may also be able to

assinulate free nitrf>gen by means of bacteria and root

nodules, and many plants other than legumes have been

exannned with the object of determining whether or not rfiot

nodules are iiresent.

As a result of this interest, root swellings have been

found on many plants and several enquiries have been

received at the Head Office of this Department with regard

to them. It may safely be. stated that in the West Indies,

nitvof'en bacteria have up to the present been found only in

the characteristic root nodules of leguminous plants.

Eel worms are the cause of many deformities and swell-

ings in the roots of a great variety of plants. These swellings

arc usually quite distinct from the leguminous root nodules.

The eel worms beloijg, to that group of animals known

as nematode worms, many of which are harndess, living in
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»Iam|) situations, often in decaying organic matter. .Vt least

one species, however, is j)arasitic in man, and is known as

the filarial worm {Filnrin hunrrofti) which produces the

disease that is known as filariasis, Harbados leg, or

tdejihantiasis.

The species (llftin-iidi'ra radii-ohi) which attacks the

roots of plants is the one which is commonly known as the eel

worm or nematode worm. It is so small as to l>e almost

iiivisildc to the unaided eye, but the adult female can be

distinguished liy the use i>f a hand lens. It is known to

occur in the I'nitcd Stales; "Mexico, and most of the islands

of ihe West In<lies, and in fict is widelv distiilmted in manv

parts f)f the world. It seems likely that when more is known,

about the prevateice of eel worms in these islands, it will

be found that th^y are responsible for greater injuries to

growing plants,, than is .suspected by planters at the

present time.

In previous numbers of the A;iiir)dtural Xevs (see Vo|.

Ill, p. 28.'$, and Yol. IV, p. 123) mention has been made of

eel worms. This pest has been found at Antigua on ochros, at

St. Lucia on
lett^ice,

at St. Vincent on yams, and at Barbados
on coleus and other garden plants. In Mexico, eel worms
attack cofi'ee, and are also known to damage cotton, tobacco^
and many other plants.

The attack of eel worms on the tender tissues results

in the production of a gall or distortion of the root, due to-

the irritating etfect of the presence of the pest. These galls
are not merely swellings due to the development of e.\tra

cells. This develojtment occurs in many instances, but it

also happens in addition that the ducts which convey plant
food and moistur^ to the leaves are eaten into, and Ijecome

disorganized and unable to perform their normal function.s.

Plants that are b;tdly attacked wilt and die.

As already liientioned, it is probable that a great deal

of damage to growing crops in the ^Vest Indies is caused by
eel worms, although this damage is at present ascribed to other

causes. Examination of the roots of [)lants which are plainly
seen to be sutferirig from some unknoNsn cause will serve to-

fi.x; the blame for file injury when conspicuous galls are found.

But sometimes the swellings are small, and not greatly dif-

ferent from the foot nodules of the leguminous plants, and

it has been suggested that in the roots of sugar-cane, maize,

and other gramineous plants, the nematodes might be present
without forming galls, but at the same time cause a consid

erable amount of injury.

It will easily be seen that injuries to the roots of plants,

such as those resulting from attacks of eel worms, would

atford a ready entrance for fungoid and bacterial plant
diseases. It seem^Veiy probable that many diseases of plants
are greatly assisted in their attacks Ijy the injuries caused by
eel worms.

This suggcstioh indicates a line of ob.servation which

planters would do well to bear in mind. The Imperial

Department of Agriculture would be glad to Vie informed of

any cases of serious injury caused by eel worms. In cases of
attack by these minute pests, material supposed to be infest-

ed may be sent for examination to the local officers of the-

Department or to the Head Office.

Eel worms are likely to become more numerous in the

tropics than in tertVperate regions, where they have to luulergo
the effects of a cold winter.

The remedial measures to be enq)loyed would be of two-

kinds : The use ofchemioals or insecticides, and the adoption
of suitable culturaT'methods. The use of insecticides presents

many difficulties and chances for failure. The eel worms and

their eggs are inside the plant tissues, and conseipicntly very
difficult to reach with poisons or chemicals.

In !Mexic(>, where the coffee trees are seriously attacked

1)V eel worms, jjiisoline, benzene, sulphate of iron, carbon

bisuljdiidc, and calcium carbide have been used with good
eflect (.see A<nl<-iiltiir'il Xeu'n^ Vol. VI, p. 12.3). If eel

worms liecome ii' pest in field cultivations in the West

Indies, it will he 'necessary to carry out ex|)erinK'nts to ascer-

tain 'he best reu,^edial measures. The use of lime in heavy

applications, rotat^6n of crop.s, and the cultivation- as catch

crops
— of plants that are esitccially attractive to the pest,

!>nd which should be destroyed as soon as they are thoroughly
infested by the worms, should be tried. \'a]iorite may
perhaps [irove of vidue in this coiir.e.xiou.'
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CATTLE BREEDING IN TRINIDAD.
A select Committee of the Agricultural St)rit.'ty of

Trinidad and Tobago was appointed in July last to

•consider and report upon the question of cattle

breeding in the colony, with special reference to

securing the full bpnefic of slock at the Government

Farm for breeding fur beef, milk, and draft. The

report of this Committee was })ublished in the

Prore<idings of the Society for
Februaijj'

last.

The average annual value of the
cattle imported into

Trinidad (Uu-iiig the past five years has be^n £43,000, and

the number 7,000. It will be .seen, tlierefore,
that there i.s

abundant reason for making every possible effort to encourage
<^attle breeding in the colony, and provided the most suitable

breeds are selected, tlie industry should bt; made to prove
lemunerative.

The Committee discuss in sejiarate sections the raising

of cattle for beef, for milking purpose.s, and for draft

Tespectively. In breeding for beef, it is stated tliat the

most suitable cros.ses hitherto obtained in Trinidad appear to

bave been tho.se of the Hereford and half-l](ed Zebu, and the

Red Polled and half-bred Zebu. The Red
Jr'obed

lias shown

itself to be a satisfactory butcher's beast; it requires less

/atteinng than many other breeds, and has the further advan-

tage of fieing a good nnlker. There does riot appear to have

been much experience in Trinidad with the Hereford, which

is the piimary beef breed of cattle in J'^n'gland. A number

•of Hereford bulls have been imported, byt these ha^e all

died shortly after importation
—a fact which leads to the

suggestion that all bulls should Ije imported as calves, and

not as full-grown Ijeasts. This breed has a great reputation

in Jamaica, and has done well in Tobago. The animals

fatten readily, and give beef of very good (Quality.

Opinion in Trinidad is divided as to the breeds of cows

which are likely to be most successful for .dairy purposes in

the colony. The Committee, in their report, draw attention

to the well-known and excellent ndlk-yjejding qualities of

the Jersey and Guernsey breeds. Cows of these breeds

have proved very satisfactory in the West Indies and

fully kept up their high reputation. No mention is

made of the Ayrshire, which is recognized all over (^ireat

Britain as a most economical and satisfactory cow for the

.tlairyman. The Holstein or Dutch breed is another variety

which in England as well as in many continental countries

has earned a well-established reputation for yielding a large

and profitable return of milk. The butter-fat content of this

milk, however, is usually slightly below the average. Dutch

cows have done well in Trinidad, and Me practical cattle

breeder recommended a cross between this breed and the

Zebu, the result of which, in the opinion of the gentleman
referred to,

' should make an invaluable dairy cow, comliining

the temper and milk-giving qualities of the; Holstein with the

hardy and healthy constitution of the Zebu.' The Red Polled

and the Shorthorn breeds have also given i^jitisfactory
results

as dairy cattle in Trinidad.

For draft purposes, it is evident that the Zebu breed

of cattle is pre-eminently suitable. The further fact that

they are so useful for crossing with other breeds renders this

variety the most valuable yet introduced into the colony.

Apart from the pure-bred Zebu, the animals resulting of

a cross between this breed and the Ijereford are also

especially useful as draft cattle.
,|.

The Committee recommend that byJJs of the breeds

referred to, together with pure-bred cows,, be imported, and

that an effort be made to establish and maintain three

separate classes of cattle especially suitable for beef, milk

production, and draft respectively.

INSURANCE OF LIVE STOCK.
A system of mutual live stock in.suraiice, simdar

in principle to those described in late numbers of the

Agricultural 2^ctrs (Vol. VII, pp. H02, 383), but on

a much smaller scale, has recently been adopt;ed by
a section of the live stock owners of Cyprus. As
a result of this co-operative acHjdn, any loss suffered by
an individual member of the ^association, through death

or disablement of working stOfrlj.,,
is wholly or partially

compensated out of the common fund.

It appears from tlie pai'ticidars given in the

Cyjtrus Journal that at present the society deals

with cattle onlj", and the maximum sum for which an
animal can be insured has been fi.xed at £1.5. The

premiums pa^-able are at the rate of 3 per cent, per
annum of this value, and in case of accident, the

society pays up to GO per cent, of the sum insured.

Certain precautions are, of coiirse, laid down, such that

in case of epidemics, stock owners must have their

animals vaccinated or inoculated, and that no

compensation will be paid in the case of animals

running loose in the field. At the start of this useful

Societ}', sixt^'-four animals were insured.

RICE IN BRITISH GUIANA.
The fortnightly report jof Messrs. Sandbach,

Parker & Co., dated April 16 last, contains the follow-

ing information on the rice crop in British Guiana:—
With the exception of two very wet days, the weather

during the fortnight has been bright, and all mills have

taken the opportunity to clean paddy, and deliveries to town

have been large. The short crop is being reaped, ami the

price oi paddy is somewhat easier than during the last six

months. The crop to be reaped from October to December
next is now being planted, and there seems every pros|iect

that the rice area of this year will be larger than that of

1908.

Prices have declined slightly, owing to the extremely
low prices which continue to be quoted for East Indian rice

in the West Indies.

Shipments to the West Indian islands during the past

fortnight amount to about 1,600 bags, mostly for Trinidad.

Present prices for good
'

export quality rice, f.o.b.

Demerara, are : IS.*, to 20s. per bag of 180 ft), gross, and

17x. 3(7. to IS.5. M. per bag of 164 ft.

DEPARTMENT NEWS.
The Commissioner of Agriculture returned to

Barbados from Antigua on Tuesday, April 20, by the

R.M.S.
'

Esk.'

While calling at St. Lucia on the return journey
from Antigua, Dr. Watts paid a visit to the Agri-
cultural School on Monday, April 19, in order to

meet the teachers from the Elementary Schools who
are receiving a course of instruction from the Superin-
tendent of Agriculture, Mr. J. C. Moore. The Commis-
sioner briefly addressed the teachers on the subject of

the educational value of Natujre Teaching in Elemen-

tary Schools.
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GLEANINGS.

i.yfr-

In tlie season 1907-8, the exports of citrate of lime from

Sicily and Calabria were '22,-500 pipes of 108 gallons each.

The production for the present season will probably be about
the same figure. 'ligr;

The syndicate of planters which lately imported a

donkey sire of superior breed into Barbados has now decided

to import nine large Jennie donkeys, from 13 to H hands

high, for diflerentmembers of the syndicate.

Very welcome showers of rain liave been experienced at

Barbado.s during the past fortnight. The.se should be espe-

cially useful in )>ronioting the growth of grass and other

fodder crops, of which there has lately been a scarcity.

A sample of papaiit' prepared in Ceylon from papaws
grown in that island was some time ago e.xaniined at the

Imperial Institute, London. It was stated to be of fair

quality, and valued at -o.s-. per fc.

Mr. J. R. .lohnston, of the Bureau of Plant Industry,
U. S. Department of Agriculture, lately paid a visit of

several months' duration t<*P«tIie district of Baracoa, Cuba, in

order to study the bud-r^)t disease of cocoa-nut trees in that

island.

A correspondent of the Denwrara Chronide points out

that rice, especially the lower grades, is of late being used in

increasing quantity for stock food. He states that in parts
of British Guiana, paddy Ijas to a large extent taken the place
of maize as a food for poultry.

The exports of canijibfir from .Japan have fif late shown
a remarkable decline in value. Tliis is stated to be due to

comijetition caused by the introduction of German chemically
manufactiu-ed camphor, and by an increasing output from
China.

A small red Sjianish (liiion is grown on an exten.sive scale

in Et;ypt, both for local consumption (which i.s large) and for

export. In the first nine months of 1908, these onions were

shipped abroad to the value of $97.5,680. They are chiefly

exported to England and Austria, and used in the prepara-
tion of pickles. (U. S. Coiisii/or Jieporfs.)

Mention was made in the Ai/ricii/tural Neiox al)out a

ye-ar ago (Vol. VII, p. l.")<i) of the scheme for starting sisal

Iteiup cultivation in British Guiana. An area of 7,000 acres

was granted by the Government of the colony, and it is

stated iu a recent issue of the Demerara Chronide that about
600 acres have now beeiu< cleared, and 40,000 .sisal plants
Set out.

A creeping [tlant, Ahomilt-n xa)ro)th;/lh, is referred to by
the Agricultural Superintendent, Grenada, in a recent report,
as being eminently suitable for covering a fence or wall.

This creeper possesses fleshy leaves, and bears numerous

long, hanging panicles of creamy, white flowers.

In the report for 1908 of the Entomologist (Dr. L. O.

Howard) of the t^'. S. Department of Agriculture, it is men-
tioned that the '^jllrttsitic enemies of the cotton-boll'-weevil

are year by year4)ecoming more effective in controlling the

ravages of the pefet in the United States. During lt08, the-

average para'^itism is shown to have doubled in Texas and
trebled in Louisiana.

According tj^'the fourth annual report of the British

Cotton Growing Association, there would seem to be an un-
limited market for cas.sava starch in Lancashire for sizing
and finishing purposes. It is feared, however, that the pro-
bable market price-

—about £9 per ton—would not be high
enough to bring .about the establishment of a West Indian.

industry in this product on a commercial scale.

At a meeting of the St. Lucia Agricultural Soeietv, held

during the recenti visit of the Im[ierial Conunissioner of Agri-
cultui-e to that i.'jland, it was mentioned, as evidence of the

fertility of the land, that in the valleys of Cul-de-Sac and

Roseau, it was the general practice to grow ratoon crops of

sugar-canes for five or six years liefore replanting. In one
or two fields

ofj,
remarkalbie fertility, ratooning had been

practised for so Iqng as twenty years l)efore replanting.

In the yean 1907, copra was exported from Ceylon to-

Eun)|)e to the quantity of 336,907 cwt., while in the fol-

lowing year the shipments reached 090,2.50 cwt. It is

not expected, hjjwgyer, that the output from Ceylon will

be maintained in the present year, and hence jM-ices for

copra are
consi^ifibiy higher than they were six and nine

months ago.

'Collecting Fnngi in .laniaica' is the title of an interest-

ing and illustrated article contributed to the Journal of the
New Vork Botanic Gardens by Dr. \\'. \. Murrill. Dr.
Murrill spent aboyt six -weeks in .Jamaica collecting fungus
specimens during the past winter. Among the edible fungi
mentioned as being found in the island are Hnldns iimnulntiis
and riiili'iiit cerrhuis.

In the list of plants imported from foreign countries into

the United State.'S'+iy the Departnunt of Agriculture is men-
tioned a mango which, judging by the description given,
must be a remarkalily good ac(juisition. The variety is known
as the 'White Alphionso ;' it was obtained from Calcutta, and
it is st-.ited that an Individual fruit weighed very nearly 2.\ tt>.,

although the contained stone was but small in size.

A delicious sweetmeat is prepared from bananas in San

Domingo in the following way : Large, thoroughly ripe
bananas are skinned, and the fruit is cut into thin slices about

|-inch in thickness. These pieces are sprinkled with fine or

powdered sugar, Jind placed in the sun on boards or trays.
As the fruit driSs, it is turned over several times, and each
time dusted with .sugar. In a few days it is sutticiently dry,
and.forms a crystallized con.serve of delightful taste. {!'. S^

Voiisvliir Itijiorl.)
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STUDENTS' CORNER.

Seasonal Notes.

Mav.

1st Fortnight.

The effects of mulching young canes with trash

is a subject that deserves careful attention. Students

should observe these effects, and note the difference

between young canes that have been trashed, and those

which have not been so treated. The effect of mulching
the more advanced canes, should any trashing be done

later in the season, is also a matter for observation.
'

The question of the amount of tillage, that may with

advantage be given to ratoon canes is an important one.

Students should discuss this matter, and wherever

possible, make a point of comparing the relative effects

of surface tillage, carried out to produce a dust mulch

•1 or 2 inches deep, and deep cultivation of the soil,

undertaken after the young canes have started to grow.
Students on cotton estates should take the oppor-

tunity, when ginning is in progress, to get to understand

-clearly the structure and working of the gin. Observe

how it is set, and the chief points that must receive

attention if the machine is to be kept in good working
order. At the end of the season, the quantity of lint

that has been gathered per acre from the different

fields shohld be noted, and an effort made to ascertain

the causes which have resulted in differences of yield.

Now that the Easter cacao crop has been nearly
. all gathered, many points in connexion with the sanita-

tion of the plantations need attention. Dead branches

will have to be cut out, pruning done where required,
and suckers removed. All wounds tnust be treated

with the tar and resin oil mixture. Note under what
• conditions it is advisable to prune Hghtly, and when
more heavy pruning is advantageous to the trees.

Keep a sharp look-out for scale insects and other

pests on lime trees. In this connexion look up
Pamphlet No. 5 in the series issued by this Depart-
ment.

Fields planted in corn in November or December
last will now have been reaped. A look-out should be

4cept for weevils in stored corn. Ascertain the yield
of grain reaped, and see how this compares with the

return obtained in other countries.

Questions for Candid^ates.

PRELIMINARY QUESTIONS.'

(1) What is meant by
'

assiinilatioQ
'

of plant food?

(2) Enumerate the principal characteristics of a

soil.

{V fertile

(0) AVhat is grafting, and why is it possible to graft

<licotyIedonous, and not monocotyledouous plants ? Indicate

bricHy the chief ditl'erences between these two groups of plants.

INTERMEDIATE QUESTION.S.

(1) How can root disease {M(ir(i»)iiius) be detected in

,ratoon canes, and what are the remedies ,i§pggested.?

,.,,,,, (2) Which variety of cane do you consider best suited

tO: your district, and why? Describe brieifly its characters.

(.'5) Discuss the various shade trees for cacao, and state

for what localities you recommend them.

TOBACCO CULTIVATION IN CUBA.
The methods of raising tobacco, and the prices

paid for lal:>our on tobacco estates in Cuba, have been

investigated by the United S,tates Consul at Havana,
and are reported upon in de'&iil in the Consular and
Trade Reports for FebruaTy last, issued from

Washington.
The chief tobacco-growing districts of Cuba are in the

provinces of Havana and Pinar del Rio, and it is here that

the best quality leaf is grown. Of late years the cost of

production has largely increased, owing to the greater demand
for labour in connexion with other industries.

The Consul takes as the basis of his estimate an area

equal to an English acre, and gives the details of expenditure

necessary to produce the tobacco from the young plant to the
leaf in bale, both when sun-grown, and when raised under
shade provided by cheese cloth. By far the greater part of

the Cuban tobacco is raised in the open without shade of any
kind. Generally speaking, the shade-grown tobacco is for

wrappers of cigars, and that raised in the open (the less

expensive process) serves for filler purposes.
The following statement of expense is given for produc-

ing an acre of tobacco in the open :
—

Sun-grown (<J2Jen) Tobacco.

Ploughing, 20 days' wages at $1-20 124-00

Planting, 10 „ „ „ „ 12-00

Supplying, 3 „ „ „ „ 3-60

Hoeing (3 times) 21 days' ,, ,,
... ... 2-5-20

Other cultivation expenses (estimated), such as

topping, pulling off suckers, etc. ... ... 1.5-00

Gathering crop, 15 days' wages at .$120 ... 1800
Labour in curing house (perhaps 2 days' wages) 3-00

Packing labour (unskilled) 8 bales at 16-00 ... 48-00

Total, Spanish currency ..

Total, American currency

$148-80
1129-40

In order to reduce the Spanish figures to their equiva-
lent in American currency, it is neces.sary to make a deduction
of about 1 3 per cent. It will h^ seen, therefore, that the

average price given for labour on tlie Cuban tobacco planta-
tions amounts to about $1-05 per day. This labour must be

regarded as more or less skilled. The sum of f24^00 (Spanish)
for ploughing an acre of land may seem an expensive item,
but it should be pointed out that under this heading are

really included all the operations of cultivation, and it may
really involve several ploughings of the land, which is tho-

roughly prepared before planting.
The expenses of growing the crop under shade are far

greater, and are placed at an average of $328 20 per acre.

When shade is provided, a somewhat higher yield is usually
obtained—about 10 bales per acre, and the value of the

product is, of course, considerably greater. The figures which
have been quoted do not represent the total cost of production.
In addition to the items enumerated, the cost of supervision,

depreciation of plant and implements, etc., must be taken into

account. It is mentioned that the total time occupied in the

production of tobacco from seed to bale is about six months.
The average price realized per (bale (150 lb.) of Cuban
tobacco is not far from $60, and the best qualities command
prices of from $70 to nearly $100 1 per bale. On the whole,

therefore, the industry would appear to be highly profitable.
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LEf< BALAIS DE"'*^OBCIERE DU CACAOYER
FROVOQUESPARCOEtETOTRTCHUMLUXIFICUM.
Vav le ] )r. C. J. J. van Vlall and A. W. Drost. ReiiiinUd

from tlic Ri-ciii'il dcs Tian^n.t: hut-.ini'/ues, JVeerlandais.

Although the ' Witfch Broom' disease of the cacao

luis till recently been coriflned to the mainland of 8outh

America, yet of late, reports^have been circulated that it has

reached the islands of Cuba' and San Domingo. This makes

it of considerable importance that all cacao planters should

have a sound knowledge of the principal symptoms of the

disease and the methods of treatment, so that they may be

in a position to take the heccssary steps, should their own

plantations be attacked. .

,
^

A valuable .and complete account of 'witch broom'

disease has recently been .jpublished by Dr. \ an Hall and

A. W. Drost, of the Department of Agriculture of Dutch

Guiana, under the above title. According to these authors,

the losses that thexacao industry of Surinam has suffered

from this tiauble have been most serious. As a result, the

exports of cacao ii'om the colony declined gradually from

38,600 bags (each of 100 kilograms) in 1S99 to 8,540 bags
in 1904. In 1905 and 1906 the shipments were 16,818
and 14,806 bags respectively.

As will . be seen, 1 904 was the worst . year for the

disease, which has becomH.kss severe of late, though the

authors- of the paper in cjuestion cannot hold out any hopes
of its complete disappearance. They suggest rather, that a

condition will be reached in which' the damage caused by the

disease will .become approximately constant for each year.

The symptoms of the disease are threefold : First, there

is the appearance of the so-called 'witch brooms.' These are

YOung branches which become swollen and remain green,

|>roducing many lateral br:-mches of erect habit, and bearing
41 few small leaves whose stipules do not fall oft'. These
' witch brooms' quickly dry, up and fall oft', leaving scars which

do not heal well, and so afford a good means of entry for

other parasitic fungi, whicli may ultimately kill the trees.

Secondly, there is the '

hardening
'

of the fruit somewhat

similar to
'

l^lack rod,'bUjy.iistinguisiied
from it by the fact

ihat the whole of the fruit hardens, and further the stalk

often becomes swollen.

The third symptom is,the 'radiating inflorescence' con-

sisting of very numerous How.ers ou the same cushion .stand-

ing erect and sometimes, interspersed with vegetative

iiranches. These flowers rarely if ever bear fruit,

; The fungus cau.sing,.the disease is a new species of

jColletotrichum, to which the name CoUc.totrirlnim linijicum

lias been given. It attacks the young buds as soon as they

(begin to grow. Its mycelium and s])ores may sometimes be

found, more especially at tlie end of the wet season, at the

fcase of the
' witch brooms

'

and on 'the hardened fruits. It

is stated that it does not attack any of the species of trees

commonly used in cacao jilantations for shade purposes.
The authors found, as ti^t; rcsidt of numerous e.vperiments,

that conditions of soil, such as its chemical nature and water

content, were entirely without effect on the disease
;
and also

that the presence or absence of shade was almost or entirely

unimportant in combating the disease. As this is .so, it

was found imiiossible to assist the trees to recover

by improved drainage or artificial manures. Spra3ing
was also found to be of very- little value since the density of

the foliage prevented the solution from reaching the whol^ 6f

the leaves and budS; Consequently the only course left was
to remove all the diseased parts.

The measurofi jecoramended appear extremely drastic,

but they have met with complete success in the experimental
work that has so |ii,r been done. All the vegetative parts of

the trees affected were removed, leaving only the trunk and
main branches standing. This was done while the tree was

passing through a resting period, which, in Surinam, was in

the month of September, about the end of the dry season.

Care was taken to leave the trees as symmetrical as possible,
and all the wounds .were tarred over. All the diseased parts
were collected and burnt. After this, the trunks were

thoroughly sprayed with Bordeaux mixture, followed a weelc

or so later by a further spraying with copper sulphate solutiou,.

Six months later tjhe trees had reformed new, healthy- crowns,
and at the end of insighteen months were bearing again. It was

expected that at the end of two seasons the trees would oncg
more give an average crop, and would have compleielj*
recovered from the effects of the disease.

When reajipetu'ance of the trouble took place, the dis-

eased part was cut out, a small portion of the mother brancli

being removed ati the same time, and the wound careful!-y
tarred. By these. rpeans the authors have been able to keep-
the disease well in.aheck, especially as infection spreads very
slowly, and does ^lot appear to be affected by the direction

of the jirevailing winds.

XOTES UX DOMIMCA AX !> JllX'fs T(>

JXTKXDIXG S4;fTIERS. Price 6(/.

With the objgot of attracting attention to the undevelop-
ed agricultural iij;aources of Dominica, and giving reliable

information to intending settlers, a pamphlet under the above
title was prepared in 190o by Mr. (now Sir) H. Hesketh

Bell, then Adniinistrator of the island. As this has been for

some time out of print, it was decided to issue a new and ui>-
to-date edition. The task of revision and enlargement was
undertaken by the.JIon. Douglas Young, C.M.G., the preseut
Adnunistrator v->f Dominica, who, as the title-page states has
received the assistance of the Agricultural and Commercial

Society, and the ;J?isinters' Association, of I^ominica, and of

the Officers of thejmporial Department of Agriculture. The
result of this collaboration is an attractively got up and well

illustrated pamphlet, comprising in ali rather more than

fifty pages. f^-
This contains Jull jjarticulars as to present conditions in

Dominica—climatic, industrial, agricultural and social—and

gives adequate information on all points of interest to person.s
who may be thinking of settling in the island. The various

agricultural crops, such as cacao, limes, oranges, and spices, that

are grown in the i§knd are discussed, and a detailed estimate

is given as to the cost of taking uj) an estate of (. rown lands,

clearing, planting, building a house and necessary out-

buildings, and the' expense of living before a return can be

expected. British.
,
.settlers who propose to take up and

develop land in pominica should j)Ossess a capital of about

£.3,000.
The final twenty pages of the pami)hlet give valuable

details in regard ,to the various timbers of Dominica and
the uses for which they arc suitable.
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YIELD OF PARA RUBBER TREES.
The yields that ma}' be expected from rubber

trees at given ages x>i" sizes have been the subject of

much discussion, and figures that liave.been placed on

record from numbers of sources show i\vide difference.

Wild rubber trees (Heva hrasUien-'^i.sjiTi the Brazilian

forests are reported to show returns vai-ying from 1 ft.

to a maximum of as much as 10 lb. per annum. The

average return obtained under those ll-onditions, how-

ever, is believed to lie between 2'2 It), and 3 3 lb. per
tree yearly. This question is discussed in a recent

nvimber of the Iiul'iH-Ridiher World, and a large mass

of figures are given showing the quantities of rubber

yielded on numbers of planted est^ates in the East

Indies.

It is [jointed out that the yield.s of produce oljtained are

infiuenoed l:>y
a number of factors, i.e., the character of the

soil, altitude, or climatic condition.s, the closeness or width of

planting, the frequency of tapping, the method of tapping,

dffld the care with which the latex is handled. It is added

that the age at which tapping may be commenced is deter-

ifiined more by the size than by the age 6f the tree
;
trees

with .short trunk.s of large girth may be more productive
than taller ones of less girth.

A large amount of additional data isi*till required before

reliable statements can be made as to :

yields that may
definitely be expected from rubber trees under certain condi-

tions. Towards this end, records are needed from numbers

of weU-managed plantations, showing the returns obtained

from a definite number of rubber trees, of uniform size and

age, tapped the same number of times, by the same system,
and with the same method of treating the latex.

The latest edition of Mr. Herbert Wright's book ' Hevea

Jhrisili'ensis
'

contains a quantity of data relating to yields

on rubber estates, although no effort is^iiiade to connect

average yield with age. One table in the book shows the

returns from twenty-three estate.s, on Which, in one year,

166,710 Para trees gave 21.5,93.3 B). of rubber, or an average
of 1'235 R). per tree. The e.state with the lowe^5t average
showed a mean return of 0'32 lb. per tree ; the highest aver-

age on any estate was 5'.") lb. per tree. Six estates showed

average yields of 2, 2'2, 3-2, 3'25, 3'-5, and o-5 ft), per tree

respectively. Figures relating to another list of estates

described by Mr. Wright indicate a mean return of 2'.52 ft), of

rubber per tree.

The report of the Anglo-Malay Rubber I'ompany, Ltd.,

for 1907, contains some interesting iterhs. On one estate,

a, plantation of Para trees, aged 7 to 8 years, yielded a mean
return of 3'76 ft), of rubber per tree

;
on a second estate,

however, trees from 9 to 10 years old gave an average yield of

only 2 '95 ft). Again, on a third estate, where the greater

number of trees were from 6 to 7 years old—but a few were

"aged 9 to 10 years
— an average of 3'32 lb. of rubber was given.

The following data—given in the Indiii.-Ruhher

Wiirhl—relate to the number and age of trees tapped,
and to the returns obtained, on the Malay estates of

the Bukit Rajah Rubber Co., Ltd., and have been

compiled from the reports of the company:—
Year ending March 31, 1906.—Trees tapped, 34,157 ;

yield, 33,203 R.; average age of trees af'tnd of period, 6"23

years; average yield of tree, 0'97 ft).

A'ear ending March 31, 1907.—Trees tapped, 88,341 ;

yield, 118,982 ft).; average age of trees, .5'94 years; average

jieldr L345 ft)..

Year ended March 31, 1908.— Trees tapped, 89,29.5;

yield, 163,521 ft).; average age of
tpees,

7-27 years; avijrage

yield, 1'83 lb. of rubber.
'

i'

Some definite information is ^iven in the report of the

Highlands and Lowlands Para Rubber ("ompany, Ltd., for

1906. It is stated that on one,, block of 16 acres, 807
Hevea trees, planted 30 by' 25' leet, were tapped, during
three periods of the year mentioned,' with the results : 2,500 ft).

of rubber at the first, 1,469 11. at;,tJie second, and 1,773 R.
at the third tapping, or a total 'irt,742 lb.— an average of

7 "01 ft), per tree for the year.

During the business year 190'6-7, the Federated Malay
States Fiubber Company, Ltd., cplfceted 32,175 lb. of rubber

ffom 12,335 trees, or an average return of 2-60 ft. of rubber

per tree. These trees were planted,,at fairly wide distances.

From all the data given in the article it would

appear safe to estimate a return of not less than 2 lb.

per "tree annually, from trees, about 8 years old, with
reason to expect a larger yield with increased age.

PLANTING CASTILLOA RUBBER,
Castilloa rubber has received some attention in

a number of the West Indian islands, and, on the whole,
the trees have made good growth, although it would seem
that this variety is not likely to give so satisfactory
a yield as the Hevea or Para rubber. The following note,

referring to the distance apartat which Castilloa trees

may best be planted, and the culture of catch crops
between the rows, is extracted from an article on the

subject contributed to Tropical Life of September last

by Mr. William Fawcett, B.Sc, late. Director of Public

Gardens and Plantations, Jamaica :—
The distance at which Ca.stilloa trees should be planted

at first depends upon whether they are to be grown with
bananas or other catch crop, or alone. If the soil is suitable

for bananas, and the locality one where it will pay to grow
them, no other catch crop is anytinng like as good. The
bananas should be planted in ilarch at distances of 15 feet

apart, and the Castilloa seedlings may be put out about

September, each seedling in the centre of four banana plants,

or, if the cultivator or plough is tised to keep down weeds,
the Castilloa must be planted in the banana rows between,

the bananas. The bananas may be grown for three or four

years, and then they .should be gradually thinned out as the

Castilloa trees spread their branches. If bananas are not

suitable, corn (maize) and pigeon peas (Cajanus indicws) may
be used as catch crops and temporary shade. The fields

should be lined out in March, and stakes put in to mark
where the Castilloa plants are to be put out. Then the

pigeon peas should be sown so as to leave a clear space of

4 feet round the stakes, and the corn not nearer than 7 feet

TJie pigeon peas will not last more than two or three years,
but by that time the young Castilloa plants will not require

any more nursing. The corn will not interfere with the

Castilloa if kept at a safe distance, and if there is a rnirket

for it, the returns will help to pay expenses. Even if there

is not a market for the pigeon peas, they will increa.se the

nitrogen content of the soil, besides forming a slight shade

for the rubber. The cultivation of the soil will be of the

greatest benefit to tlie growing rabber plants. If no catch

crops are to begrown, the distance for the rubber plants may-
be 6 feet at first, to be thinned out eventually to 18 feet

'apart.



144 THE AGRICULTUKAL NEWS. May 1. 1909.

MARKET REPORTS. INTER-COLONIAL MARKETS.

London,—April 13, 1909. The West India Com-

JUTTEE Circular ;
Messrs. Keaetox Pipek &, Co.,

March 16, 1909.

AjtROWKOOT—St. A'^incent, IJrf. to 2id. according to quality.
Balata—Sheet, 2/2 to 2/4 ; block, no quotations.
Bees'-wax—±7 12s. 6(/. for dark to pale.

Cacao—Trinidad, 58/- to 70/- per cwt. ; Grenada, 51/- to

59/(i per cwt.

Coffee—Santos, 33/9 per cwt. ; Jamaica, no quotations.
Copra—West Indian, £18 lO.-i. to £19 lUs. per ton.

Cotton—Nevis and St. Kitt's. 12Jf/. to Vi'lil. ; Barbados,
12hd. to 14J.;.; Anguilla, 15(/. to Kkl.

Fruit—
Ban.vn.\s—Jamaica, 4y'6 to 9/- per bunch.

Limbs—Not wanted.

Pine-apples—St. Michael, 1/6 to 4/-.

Grape Fruit—5/6 to 9/- per box.

Oranges—Jamaica, 6/- to 9/- per bo.x.

Fustic—£3 to £4 per ton.

Ginger—62s. to 65s. for medium washed.

Honey—25s. 6d to 29s. per cwt.

Isinglass—West India lump, 2/2 to 2/6 per ft.

Lime Juice—Raw, 1 - to 1/3 per gallon ; ccmcentrated, £18

per cask of 108 gallons; distilled oil, 2 - to 2 3 per ft.;

hand-pressed, 5/6 per ft.

Logwood—£3 to £4 5s. per ton ; roots, no (piotations.
Mace—Firm.
NuTMErj.s—Steady.
Pimento—Quiet.
Rubber—Para, line liard, 5s. 13i'. per ft.

Rum—Jamaica, 3/1 to 3 4; Demerara, 1/6, proof.
SuG.iR—Crystals, 15/3 to 15 6

; Muscovado, scarce : al)i>ut

16s. 9d. ; Syrup, steady ; Molasses, no quotations.

New York,— April 2, 19, 1909.—Messrs. Gillespie,

Beos. & Co.

Cacao—Caracas, 13c. to V.ilc. ; Grenada, llijc. to l^JJc. ;

Trinidad, 13.ic. t(j 14c. ; Jamaica, 12c. to llJic. per tti.

Cocoa-nuts—Jan'iaica, select, f23-00 to $24 00 ; culls, .514-00

to $1500; Trinidad, select, $23-00 to §24 00
; culls,

$14-00 to $15-00 perM.

Barbados,—Messrs. Leacock & Co., April 26, 1909 ;

Messrs. T. S. Gaeea-\v.a.y & Co., April 26, 1909.

Arrowroot—St. Vincent, .$3-90 to $4-00 per 100 ft.

Cacao—Dominica and St. Lucia. $10-00 per 100 ft.

C0C0.4--NUT.S—$13-00 for unhuskcd nuts.

Coffee—.Jamaica and ordinary Rio, $10-00 to SHOO pei
100 ft.

Hay—$1-15 per 100 ft.

M.^NURE.s—Nitrate of soda. .$62-00 to $65-00; Ohlendwffs
dissolved guano, $55-00 ; Cotton manure. .$42-00; Cacao
manure, $42-00 to $48-00; Sulphate of ammonia, $72-00
to $75-00; Sulphate of potasli. $67-00 per ton.

Molasses—Fancy, 17c. ; Grocery, 20c. per gallon.
Onio.ns-Strings, $3-50 to $4-00 per 100 ft.; loose, no

quotations.
PoT.vTos-Nova Scotia, $1-60 to $1-75 per 160 ft.

Peas—Split, $6 00 per bag of 210 ft.; Canada, $3-40 per
bag of 120 ft.

Rice—Ballam, $5 40 (180 ft.); Patna, $3 80; Rangoon^
$0-00 per 100 ft.

Sugar—Dark Crystals, 96° $2-.30 ; Muscovado, 89° $1-80.

British Guiana.—Messrs. ^\'ietino & PilcnxES, April 17,
1909 ; Messrs. Sajsdbach, Paeke2 & Co.,

April 16, 1909.

Arrowroot—St. Vincent, $900 to $950 per 200 ft.

Bal.\ta—Venezuela block. 32c.
;
Demerara shaet, 48c. per ft..

Cacao—Native, 14c. per ft.

Cass.w.a—60c. to 84c.

Cassava Starch—$6-00 per barrel of 190 ft.

Coco-i-NUTS-$12-00 to $16-00 per M.
Coffee—Creole, 12c. to 13c. ; Jamaica, I3h~. per lb., slow,
Dh.m.—$4-80 to $4-90 per bag of 108 ft.

Eddos—11-20 to $1-68 per barrel.

Molasses—No quotations.
Onions—Lisbon, 5c. to (ic. per ft.

Pl.vntains—24c. to 48c. per bunch.

PoTATOs—Nova Scotia, $2-50 to $2-75 per 100 ft.

Potatos—Sweet, Barbados, $1-00 per bag.
Rice—Ballani. $5-.50; Creole, $4-.")0 to $4-60.

Split Peas—$6-00 per bag (210 lb.); Marseilles, $4-(K)

Tannias—$3-lX) per bag.

Yams-White, $2-16 per bag; Buck, $1-92.

Sugar-Dark crystals, $2-35 to $2-50 ; Yellow, $3-10 to

$3-25 : White, $3-60 to $380; Molas.ses, $2-.30to$2-40

per 100 ft. (retail).

Timber—Greenlieart, 32c. to 55c. per cubic foot.

Wallaba Shi.ngles-$3-75 to $5-75 per M.
CoRDWooD—$2 00 to $2-40 per ton.

per

, to 8ic.; good ordinary,
ft.

fi'om

46c.

Coffee—.Jamaica, ordinary,

9,jc. ; washed, up to 12c

Ginger—9c. to 13c. per ft.

Goat Skins—Jamaica, 55c.
; Antigua and Barbados

49c. to 50c.
;
St. Thomas, St. Croix, St. Kitt';

to 48c. per Hi., dry fiint.

Grape Fruit— Jamaica, ^3-00 to $3-75 i)cr ban-el.

Limes- No quotations.
Mace—30c. to 35c. per Ifi.

Nutmegs— llO's, ll|c. per ft.

Oranges—Jamaica, $1-50 to $2-00 per box.

Pimento—4',c. jier ft.

Sugar—Centrifugals, 96', S-98Jc.; Mu.scovados, 89°, 3-48ic.;

Molasses, 89", 3 •23^0. per ft., duty i)aid.

Trinidad,—Ajiril 1 7, 1909.—Messrs. Goedox, Grants Co,

Cacao—Venezuelan, $12-(Ht to $12-25 per fanega; Trinidad,
$11-80 to $12-50.

CocoA-.Nurs—$2200 per M. f.o.b. for selected pealed ia

bags of ItM) ft.

Cocoa-nut On.—70c. yev Imperial gallon, cask included.

Coffee -Venezuelan, 8c. to She. per ft.

Copra—$3-20 per lOtt ft.

Dhal—$4-65 to $4-75 per 2-bushel bag.
Onions—$3-(H) to $5-00 per 100 ft. (retail).

Potatos - English, $125 to $130 per 100 ft.

Rice Yellow', $5-tH) to $5 25
; White, $4 oO to $4-90 per bag.

Split Peas—$5-25 to $5-50 per bag.

SuoAK—American crushed, $510 to $5-20 per 100 ft.
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The 'WEST INDIAN BULLETIN." A Quarterly Scientific- Journal.
Volume I. No. 1 out of print. N03. 2, .3, and

-t, in original paper covers as is.sued, price Is. each Po<t fi'pp 1 5 2.1

Volumes 17, III, IV, V, VI and VII:—Price 2.^. each : Post free 2.?. Sd.

Volume VIII. Nos. 1, 2 and .3;."West Indian Agricultural Conference, 1907; abstract .of Proceedings and Reprint
of Papers. No. 4. A-Va'icultural Conference, 1908

;
Presidential Address Ifa -^

Abstract °of Proceedings.
Price %d. each nunilier. Post free, 8d ;^-r-

"^

Volume IX. Nos. 1, 2, 3, and 4. Reprint of Papers read at Agricultural Conference, 1908, with summaries of discussions

following. Price M. Post free, 8rf.

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

adapted to West Indian conditions. They contain, amongst otlier 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 following list gives particulars
of all the pamphlets which are still available. The missing numbers are out of print and can no-longer be supplied :

(3) Seedling and other Canes at Barbados, 'hi 1900. Price 2rf. (.39) Seedling and otlier Canes iniiha Leeward Islands, 1904-5.

(5) Generaf Treatment of Insect Pests, 2nd. Edition Revised. Price 4rf.

Price id. (40) Seedling Canes and JIanurial E.vperiinents at Barbados
(7) Scale Insects of the Lesser .Antilles, Pa*rt I. Price id. 1903-5. Price %d.

(9) Bee Keeping in the West Indies. Price id. (41) Tobago, Hints to Settlers. Price Gd.

(12) Seedling and other Canes in tlie Leeward Islands, 1900-1. (42) Manurial Experiments with Sugar-cane in the Leeward
Price 2</. Islands, 1004-5. Price 4rf.

(13) Seedling and otlier Canes at Barbados, in 1901. Price id. (43) The Use of Cotton Seed and Cotton-cake-meal as a Feeding
(14) Screw Worm in Cattle at St. Lucia. Price 2d. Stuli' on West Indian Plantations. Price 2f/.

(15) Plain Talk to Small Owners. Price 2d. (44) Seedling Canes and Manurial Experiments at Barbad<js,
416) Hints on Cnion Cultivation. Price 2d. 1904-G. Price 6d.

(17) General Treatment of Fungoid Pests. Price id. (45) A. B. C. cf Cotton Planting. 'New and Enlarged Edition.

(18) Recipes for cooking West Indian Yams. Price 2d. Price Gd.

(19) Seedling and other Canes at Barbados, in 1902. Price id. (40) Seedling and other Canes in the Leeward Islands, 1905-(5.

(20) Seedling and other Canes in the Leeward Islands, 1901-2. Price id.

Price 2d. (47) Jlauurial Experiments with .Sugar-cane in the Leeward
C22) Scale Insects of the Lesser Antilles, Part II. Price id. Islands, 1905-0. Price id.

(25) Ground Nuts in the West Indies Price 2(1. (40) Seedling Canes and Manurial E.xperiinents at Barbados
(26) Seedling and other Canes at Barbados, in 1903. Price 4d. 1905-7. Price Cd.

(27) Seedling and other Canes in the Loe^w^'d Islands, 1902-3. (50) Seedling .and other Canes in the Leeward Islands, 1906-7,
Price 2d. ,: .1.'.',-.;.'

Price 4rf.

(28) Barbados and Porto Rico Molasses, ,,]^riee
3d. (51 Manurial Experiments with Sugar-cane in "il.e Leewji^

(30) Manurial Expernnents with Sugar-cTiue in the Lecvard Islands, 190G-7. Price 4d.

Islands, 1902-3. Price 4d. ,',' (53) \. B. C. of Lime Cultivation. Price 4'/.

(31) A. B. C. of Cotton Planting. Price id. (54) Fungus Diseases of Cacao. Price 4d.

(32) Seedlhig and other Canes at Barbados^ in 1904. Price 4d. (55) Jlillions and Mosquitos. Price 3d.

(33) Seedling and other Canes in the Leeward Islands, 1903-4. (5'o) Seedling and other Canes in the Lsaward Islands, 1907-8.

Price 4d. .,".c. Price 4/.

(34) Notes on Rabbit Keeping in the Wes^-Indies. Price 2d. (57) Manurial Experiments with Sugar-cane in the Leeward

(35) Infornuition in regard to Agricultural Banks. Price 4d. Islands, 1907-8. Price id.

(30) Manurial Experiments with Sugar-cane in the Leeward (58) Insect Pests of Cacao. Price 4d.

Islands, 1903-4. Price 4(?. ,
, (59) Seedling Canes and ]Mmurial Experinuats a' Birbxdo.s,

(37) Cultivation of Oranges in Dominica. Price 4d. 1905-8. Price Or/.

(38) Cultivation and Curing of Tobacco. Price 4'/.

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

marked id., and Ud. for Nos. _40, 41, 4!t,"45, and 49.

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

Agricultural News '

contains extracts from oilicial correspondence' and from progress and

other reports; and, in fact, any infonna'tion indicating what is going on in each colony,,and the jjrogress 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 jJenny per number, post free, 2d. The subscription price, including postage, is

2s. 3d. per half-year, or 4s. 4d. per /annum. (_)wing to certain numbers being (ntt of print, only Vols. IV and V can

be .supplied complete, with title page and iiulex as issued. I'rice 4s. Post free, .5s. Only a few copies available. All applica-

tions/or cojiies are to be addressed to the A'jents, not to the Department.

Agents.
The followini; have been appointed Agents for the sale of the publications of the Department :—
London: Messrs. DuL.iU ii Co., 37, Soho Square, W. City Agents: The West India Committee, 15, Seething

Lane, London, E. C—Barbados : Messrs. Bowen & Sons, Bridgetown.— Jawatcci .• The EDt7C.\.TioN.*.L Supply

Company, 16, King St., Kingston.— iJriijisA Guiana: 'Daily Chronicle' Office, Georgetown.— ?'?-»udad.- Messrs. Muir
Marshall .k Co., Port-of-Spain.— roioj^o.- Mr. C. L. Plagemann, Scarborough.— ffreaada.- Messrs. F. Make.*.st & Co

'The Store.s,' St. George.— i't. Vincent: Mr. St.4.nley Todd, Agricultural School.—S«. Lucia : Mr. E. Buckmire, Botanic Station.

—Dominica: Messrs. C. F. Duverney & Co., Market St., Roseau.— ylreJi'^wa .• Mr. S. D. M.vlonb. St. John's.—
St. Kitt's: Thk Bible and Bock Supply Agency, Ba.sseterre.—A^evis ; Mr. S. D. Malone, Charlestown/
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THE BEST MANURES FOR COLONIAL USE
^^K.E

Ohlendorff's Dissolved Peruvian Guano—For sugar-cane and general ust

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, Basic Slag and all other high-class Fertilizers.

APPLl TO LOCAL AGENTS Oil DllUX'I TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

j
JOURNAL D'AGRIOULTURE

'

TROPICALE.'

A Jloiithly Illustrated lleview, published in Frencli,

dealint; with all matters connected with Tropical
Awrieulture.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, W . Dawson i Sons, Ltd., Breain's

Buildings, E.G. ;
New York, G. E. Stechert, 9, East 16th.

Street ; Trinidad, D. A. Majani ; Cuba, Solloso ; Ilai/ti,

Louis Coicou, Port-au-Prince.

TROPICAL LIFE

A -Monthly .Journal, containing articles on Tropical

Agriculture, and otln.'r matters of interest to those living

in, or interested in tlic
'l'r(>pics.

Edited by H. HAMEL SMITH.

Single copies, price l.«.; annual subscription, lOs. po>t
fice.

riiblisheil by :

Messrs. Bulo, Son & Danielsson, Ltd.

sr-1 !M, (iroat Tilelific-hl .StrL-el,

JjOlKKill. W

JUST IHSUKIK

WEST INDIA BULLETIN
(Vol. IX, No. 4).

Containing pajjcrs on the Timbers of .Jamaica, Timlier.-

of Dominica, the Aleyrodidae (white flies) of liarbados,

Fungus Diseases of Cocoa-nuts in the West Indies, and
on ^fillions and .Mosquitos.

To be obtained from all a^^ents for the
sale of the Department's publications. Price
6'/.; post free, 8 /.

THE 'BUOO' CULTIVATOR.
'I'liis iii.iciniii- iliii-s llu- HnrU I'f Inn'. I'n.k .ind ntke. Fur

« reding, etc., it has no eipud. It isln^ini; usud by the largest
tst.ile iiwutns in li.'H-b;uli)s in their coltun Melds.

I'rices, etc., on appUcalinii \ii

TlIK r. VKl'.AnoS.'O.OI'KIJATlVK COTTOX lAC'I'oKV,

,S"lc ALicnts. ; l'.rid..;.-t.iHn. 1! al.;id.is.

Printed at Office of Agricultural B^^orter, 4, High Street, Bridgetown, Barbados.
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Paris Green ! Paris G-reen !

¥/arrant8d and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of
' THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other pests.
Guarantsed to be absolutely pure by the manufacturers. Used extensively throughout the British "West Indies, and sold

by all hi j'h-class merchants knd dealers. Consumers are cautioned against worthless substitutes, and should always see

that the j)ackages bear the name of the manufacturers :
—

ORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WORKS :

Newark, N.J., U.S.A.

[I'S^]
,
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The problem in Cane Culture is liow in maintain Ihc yield. ConlinuiMl rrop]iinji t xliansts the soil of nil its

available plant fndd.

The solution t" tl|c pmblfm is pn.per tillage and ratiunal fertilizing.

Potash, 1 ho.sphorii- Acid, and Nitrogen in pmier proportion always pays when applird In w.'ll tilled soil.

For free literature and special information on Tropical Agriculture address to :

' OERJIAN KAIil WORKfi
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results obtained by Messrs. Hellriegel and Wilfarth.

Although these have been fully established, it may be

added that the exact details of the whole process by
which the nitrogen of the latmosphere is first assimi-

lated by the bacteria and afterwards taken over and

utilized by the plant are not yet clearly understood.

The importance of the whole question is indicated

by the large quantities of nitrogen which a leguminous

croj) is frequently enabled to withdraw from the air,

even in the course of a single season, through the

agency of the bacteria obtained in the nodules on its

roots. As examples, it may be mentioned that in

experiments carried out at the New .Jersey Experiment

Station, a crop of crimson clover was found to have

added over 200 lb. of nitrogen per acre to the land in

one year, while trials with velvet beans have shown

nitrogen gains amounting to 213 th. per acre in

Alabama, 172 lb. in Louisiana, and 141 tb. in Florida.

In the light of the knowledge thus accumulated

on the subject, the question naturally suggested itself

to investigators as to whether the co-operation of

leguminous crops and nitrogen-gathering bacteria

might not be more extensively utilized in enriching

the soil and increasing its crop-yielding capacity. With

this object, therefore, a number of preparations for

inoculating the soil, all containing the bacteria

J'st'iiilomoiia.s niiUfifiihi, have, at different times been

placed on the market, and a good deal of experimental

work has been carried out in the United States.

iJerma'ny, Canada, and in England. The value of

inoculation under certain circumstances has undoubt-

edly been indicated, but, speaking generally, the results

have so far—for different reasons—been distinctly less

promising than was at one time anticipated.

So long ago as 1>^'S7, .some inoculation trials were

undertaken in ( Jermany. In this case, the land under

experiment
—reclaimed moor-land—was dressed with

soil from a field which had previously borne flourishing

legume crops. The results were successful, and

eminently encouraging, ajjd the example thus set was

speedily followed in many "(iistricts. In view of the

expense of carting soil over long distances, and of the

danger of introducing weeds or plant diseases, this

method was, however, soon substituted by the introduc-

tion of pure cultures of the nitrogen-gathering bacteria,

put up in a convenient form for inoculating either

a quantity of soil, or of the ^eed about to be sown.

l'S9.5 by a Gernian experimentor, Xobbe. It was
known as

'

Xitragip,' and consisted of pure cultivations

of the PsriidoiiKjnas organism on a gelatine medium.
'

Xitragin
'

was e.xtensively tested both in Europe and

America, but the ijesults, on the whole, were not at all

satisfactory. This failure was generally believed to be
due to the unsuitable nature of the medium (gelatine)
on which the bacteria were grown, and when this was

changed a greater degree of success was attained-

Another scientist (Hiltner) brought forward a method
of cultivating tha bacteria on agar jelly, while Moore
introduced the still greater change of sending out the

bacteria contained in cotton wool, which had beei>

soaked in li(juid cultures and afterwards dried. This

preparation is added to a large bulk of water, with

which the seed to be inoculated is treated before

sowing. Moore's preparation was used in a very

extensive series of experiments carried out bv the

United States Department of Agriculture in 1904..

The results were very confficcing, but, on the whole,

were unfavourable, although slight increases of crop-
were noticeable in many cases as the result of inocula-

tion. Probably many of the fadures noticed were due
to lack of skill in preparing, handling, and employing
the cultures. Culture preparations are still sent out

by the United States Department of Agriculture, buti

they are now put up in liquid form, enclosed in

hermetically sealed bottles.

In 1907, Professor Bottomley, of London, brought
forward a new preparation of nitrogen-fixing bacteria

for inoculation purposes, to which the name of
'

Nitro-

bacterine' was given. This was tried in numbers of

experiments, but its introduction into the soil appeared
to have little inHuence on the yields of the various

leguminous crops -treated. Sample cultures were ob-

tained by this Department and by one or two estate

owners for trials with various crops in the West
Indies (including sugar-cane, since Professor Bottomley
devised special preparations, which he hoped would be

useful not only with legumes, but with plants of other

orders as well). The experiments made are reported

upon on page I.tI of thi.s issue. It will be seen that

while inoculation had no influence on the return.s

obtained with cowpeas at Antigua, the crop ^uelds of

woolly pyrol showert, in the case of one estate at least,

considerable increase as the result of treatment. The
results at (Jrenada also show one or two points of

interest. Inoculation of sugar-cane at Antigua and
Piarbados had no "effect whatever.

The first preparation pf the kind introduced on There are undoubtedly certain conditions under

a commercial scale was placed on the market about which inoculation of the soil with]| nitrogen-fixing
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bacteria may prove to be of very considerable value, but

on the majorit}' of cultivated lands, which have already

borne leguminous crops, inoculation is likely to prove

beneficial only if the bacteria introduced belong to a more

vigorous race of nitrogen-gatherers than those normally

present in the soil, or are specificaHy adapted to the

peculiar crop to be grown. In thisconnexion it ma\'

be mentioned that it has not .yet been fully decided

whether nitrogen-fi.\ation is carried-*^ on by more than

one species of soil bacteria, or whether the bacteria

which are associated with the various leguminous crops

all belong to the species Fseud<jmona» radtcicola.

Points of similarity and slight points of difference are

observed in organisms from different plants, and it

would appear that if all an- of the same species, there

are a number of varieties of this spfecies in existence.

Evidence has been brought forward in si pport of the

belief, held by many investigators, that the bacteria,

when grown continuously in association with one kind

of leguminous crop only, become in time so modified

as to be capable of giving the best results with that

crop alone. At any rate, a greater degree of success

lias in many cases been obtained when each species of

legume is directly infected with bacteria from nodules

taken from other plants of the same species.

The most notable instances of success in soil inocu-

l,ition that have so far been recorded have naturally

been obtained on lands which have not previously
borne a leguminous crop, more especially on virgin soil

newly broken up, or on heath or bog land lately

reclaimed. The presence of suitably quantities of lime

and mineral manures are necessary for success, and

must be provided, if normally deficient in the soil.

In East Prussia very large areas of barren sandy heath

land have been reclaimed and made valuable for

agricultural purposes by working ,on this principle.

Dressings of basic slag and kainit were applied to the

*oil, and after preliminary inoculation, crops of lupins
have been repeatedly grown, and , ploughed in. As
a result, the nitrogen content of t|he first 8 inches of

land has been raised from 0027 to 0-177 per cent, in

the course of twenty-five years, while it has also

become proportionately richer in the mineral con-

-stituents of fertility. i

Book on Plant Names. A handy little book
tiititled

' Pronunciation of Plant Names '

lias lately been
issued irom the ottice of the Gardeners (Jhronich. The
book contains a list of over 4,000 generic plant names,
accented to indicate the proper method of [jronnnciation.
It was prepared by the Kev. C. Butler, M.A,, and should

prove useful to workers in liorticultufe, as Curators and
Assistants at Botanic Stations.

HOMEGROWN AND IMPORTED SEED.
In

raising crops from seed, a review of all the
evidence available on the^ subject strengthens the

opinion that the seed likely to give the best results in

any locality is that which has been wisely s,elected and
carefully bred under the conditions peculiar to that

locality. The seed should be good, selected, home-
grown seed, in facr,, and this is likely to be more relia-
ble than high-priced, higli-breii seed brought from
a distance. 'P

"

This subject is di.scussed in a Rn/fetin issued .sometime

ago from the Nebraska Experiment Station, which reports
a series of e.vpeiiments with corn carried on at the Station.
The following is quoted from the report :

—
When corn grown in one section of the country for

a number of years is moved to imother section where soil and
climate are different, the plant always undergoes more or less

change during the first two or three years before it becomes
'

adapted
'

to its new condition,s.

Several trials made at the Nebraska Experiment Station
show the effect of climate in modifying the characteristics of
the corn plant. Seed of two varieties of corn,

' Snowflake
AVhite, and 'Iowa Gold Mine', obtained from Iowa, were
grown for two years in Nebraska. In the third year seed was
taken from this and a further supply obtained from the same
original source in Iowa, Tbe,s,e were all grown on adjacent
plots at the Experiment Station, but marked diflFerences were
observable throughout between the plants resulting from the
Iowa and Nebraska seed. With the 'SnowHake White'
corn, the stalk from the seed that had grown in central
Nebraska for two years had , decreased almo-st 1 foot in

height, the ear was 8-8 inches lower down, and the ear shank
2 inches shorter, while the le.ivfes on these plants were, on an
average, 12 per plant Jess than on those from Iowa seed.

The weight of both stalk and ear was found to be
heavier in the coin grown from the freshly-imported Iowa
seed, but the jjioportion of ear to stalk was liigher in the
acclimatized corn. The diminishefl leaf area of the corn
from the Nebraska seed was what might be expected from
plants grown in a dry climate. The yield of grain was in
favour of the home-grown seed.

Experiments were also organized by the Nebraska
Experiment Station, in whit'h twenty-t«'o different varieties of
corn were tried by farmers in tlifferent parts of the State. Of
these varieties, thirteen had long been adapted to Nebraska
conditions, and nine were native to other States, It is

significant that not one of the nine kinds of corn, of which
the seed was imported, have, in any season, ever taken first or
even second place in the average results for the State. This
is attributed to the fact that these varieties have not yet
become acclimatized in Nebraska,

The lesson to be learned from the above trials is that
to get the best results in corij growing, the seed must be

home-grown, and grown not only in the same country, but
the same locality. The results of the variety tests referred

to, indicate that seed grown in eastern Nebraska will not do'
as well in western Nebraska as local varieties, and vice verm.
Seed growing and seed selection ,should be carefully done ia

every district.

These results form another notable addition to the

large mass of evidence which has of late years been
accumulated by Experiment Station work that locally
grown seed is the most reliable, and that planters and
farmers should give increased attention to the work of

raising and selecting their own seed
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WEST INDIAN FRUIT.

CITRUS FRUIT
A y);i[)er

whicli contains a large amount of useful

anforiiiatiun on ilie metliocjs of citi'us fniifc cultivation

which liMve been shown to be most siiitf-d to Dominica
—and iiiei<lent;illy inr other parts of the West
Indies— was picpared by Mr. A. J. Urooks. Officer-iii-

charge of thf Dominica Agricultural School, to be re;id

.at the Colonial Fruit Show held in London at the end
of Noven)ber la.-t, undfr the auspices of the Ro\;d

Horticultural Si'C'ety. This pajier is reprinted in the

-Journal of the Society for March last ( Vol. XXXIV,
Patt 3).

The figures showing tlie citrn.s fruits exports from tlic

West Inrlian islands would appear to indicate that .Jainaica

piactieally monoijolizes the industry. Tlins, tlie total value nl

the citrn.s fruit shipped abroad in 1907-S was £98,410 17s. 6d..

-of which Jamaica contributed no less th.m £96,697 is.:

Triniilad and Tobago, £1,047 : and Dominica, £606*. Increa.s-

ing attention is being given to the industry, however, in

several of the smaller West Indian i.slands, and in DominicH

-alone, over 16,000 citrus trees, occupying an area of about

150 acres, have been planted out during the past seven or

•eight years.
The most .suitable altitudes for orange groves is from

-800 to 1,-2(J0 tVet above sea-level. The fruit will thrive,

however, up to '2,500 feet. It is important that the grove
be sheltered, either naturally or by artificial wind-breaks.

Orange trees prefer an open, well-drained soil, which is rich

in plant food, and which retains a good su])ply of moisture

without producing stagnation.'." Very dry .soils are especially
undesirable. A high rainfall is neces.sary for the trees to do

their be.st. A fall of 100 to 200 inches per annum is required.
With the exception of the lime, all citrus fruit trees

•(oranges, grape-fruit, shaddock, lemon, etc.) are best propa-

.gated by budding, in preference to raising from seed or from

<;uttings. Budded trees bear earlier, yield superior fruit,

-and also bear more true to th«original variety than seedlint.-

trees.

The sour iirange, the Seville orange, and the rough
lemon are best suited for stocks on whicli oranges, etc., are

to be budded. The first two kinds are stated to be immune
to root rot, while the third slitters but slightly. The sour

orange is an especially hardy Stock, and thrives well on good
retentive soils, such as are found in the interior lands of

Dominica. Both the Washington navel orange and the

*Theterni "citrus fruits,
'

as used in Mr. Brooks' jiapcr,
•does not uijpear to inclucU' Iinns, altliough this is not ux)ircs<ly
.stated liy llu' juMli'ir.

CULTIVATION.
grape-fruit are said to do better on this stock than on any
other, and it is therefore used very extensively in the West
Indies. The Seville orange stock does best at low altitudes,

while the rough lemon flourishes on high, dry soils,

liut is not suited .for moist ground at lower levels. The

growth of trees on . the rough lemon stock is much more

rapid than on the sOur or Seville orange. The grape-fruit
floes exceedingly well on this stock. Shaddock seedlings may
a I.so be used as .stocks for budding purposes. Ktoot rot can

be kept in perfect check if care be taken to see that there

is efi'ective drainage, and that sunlight is allowed free

entrance to the basciof the stems.

In order to raise seedling .stocks, seeds are .sown in

nur.sery beds about the month of October. The soil in the

nursery will, of course, have to be well prepared, and tilled to

a depth of 2 feet. It is important that the seed beds be
-lieltered from the direct rays of the sun. Small drills about
I inch deep and 6 inches apart will be made in the beds in

which the seed will be sown, at distances of 2 inches from
-ecd to seed. Thesfe beds v.ill need weeding from time to

time.

About five or six months after .sowing, the young
St- dlings will proViably he ready for transplanting. It is

ativisable to soak the soil thoroughly with water, previous to

pulling up the seedlings. Before replanting is done, the

young roots should be pruned, the main or tap-root being cut

back, and the longer^ side ro5ts slightly lopped. This siiuiu-

lates the production of a surface-feeding root system, and

prevents the breaking of the roots when being transplanted.
At the same time the heads of the young .seedlings may also

be cut back about half their length, the leaves being clipped.
'I he young .seedlings will then be re-planted in the beds

at distances of from 12 to 18 inches in the rows, which are

heniselves about i feet apart. An important point to

remendier at this stage is that the seedlings are not planted
•

U'cpei than they stood before transplanting.
In the following October, i.e., a year after sowing, the

needling stocks should be cut back to about 3 inches above
the .soil. Shoots ace thrown out. the' strongest of which is

ultimately selected for budding. The shoot is ready for thi^

purpose when from £12 to 18 inches in height, and of the

thickness of a lead pencil.

Mr. Brooks gives a detailed description of the. process oi

budding, and of the points which need attention in carrying
out the o[)eration, and afterw-ards. The budwood used should

be of the last season's growth, and preferably not too angular
not too round. The stock should be budded at a height of

nor less than 10 or 12 inches above the soil.
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Before carrying out budding operatirifis on an extended

.scale, the planter will, of cour.se, be advised to study the

characteristics of tlie different varietie.s of oranges and other

citrus fruits, and also ascertain the rcfinirenients of the

market for wliich he proposes to cater.
"

>

In regard to oranges, tlie
'

Washington navel
'

is

recommended as an e.xcellent variety to cultivate, and if the

.grower desires to confine himself to thejcultivation of one

good all-round variety, this is undoubtedly the kind for him
to grow. What is known as the ' common .sweet orange

'

is al.so a very marketable kind of fruit, fjood early fruiting
varieties are '

I'ar.son Brown '

and '

Boone".s Early.'
' Valencia

Late
'

is an excellent late-ripening kind. The ' Satsuma
'

mandarin oranges, and the '

King
'

tangerine are also referred

to in high terms. Varieties of grape-fruit which, it is

remarked, ai'e ditticult to surpass for general health and

prolificness, are the 'Triumph' and '

Jamaica.'

At the end of six to nine months after budding, when
two strong shoots have been made, the young citrus trees

should be ready to transplant to the grove.- The heads must
fir.st be cut back, and it is not well to nio\5e -the trees when
the ground is hard and dry. The best time for transplanting
is at the first sign of growth, as one is then sure that the sap
is active. Before re-planting is done, all brui.sed and broken

roots should be pruned back. Since it is advisable to allow

plenty of space for development, a distance of 25 feet each

way from tree to tree should be allowed in citrus fiuit

plant3,tions. The soil should be thoroughly forked to a depth
of 11 feet, and cleared of stumps, etc. Great care must be

taken to see that the young trees are not planted too deeply,
a fault which in orange and other citrus fruit groves is often

attended with fatal results. The highest crown root should

not be lower than an inch below the surface of the soil.

Each young citrus tree is u.sually .set out in a circular

bed. These beds will have to be carefully hand-weeded, and
the weeds, with other vegetation, may, wjth advantage, be
utilized to form a mulch around the roots of the young trees.

The circles should be widened from time to time by forking,
in order to enable the root system to develop with the head
of the plant. It is well to keep a sharp look-out for suckers,
'which may spring from the stock below thp point of budding.
These, of course, should be innnediately removed. In the first

few years pruning will con.sist in removing dead wood, and
liranches too near the ground. The object to be kept in

view in pruning a citrus fruit tree is the, removal of all

interior branches which would prevent the free circulation of

air and light.

The chief points to be ob.served in gathering, '(|uailing,'

grading, and jjacking oranges, grape-fruit, shaddocks, etc., are

discussed by ^Ir. Brooks. The process of '

qiiailing,' which
•consists of the evaporation of the surplus moisture from the

rind, is accomplished by laying out the fruit in single layers
in drying trays in a cool, airy shed, for ^wo or three days.
After quailing has been completed, each oitauge is wrapped in

a separate ]iiece of tissue paper before packing. In despatch-

ing the fruit, it is im|)ortant that each grade be kept separate,
a,nd the work of grading may be facilitated by the use of

a sim])le machine, of which many examples are on the market.

The most suitable box in which to ship oranges, grape-
fruit, and lemons is de.scribed as being 27 by 121 by 12.',

inches, with a centre partition 1 inch i'A
'

thickness. Such
a box will accommodate 96 to 252 oranges, "according to grade :

48 to 80 grapefruit, and from 252 to 300 lemons. It is

mentioned Ihat the most desirable sizes for oranges are from
152 to 170 per box.

WOODLANDS AND 'WATER SUPPLY.
The

popular id^a that extensive woodlands have
a beneficud effect upon the water supply of a locality
has its basis in established

.;
fact, though the actual

reason for this influence does not appear to be gener-
ally understood. A note on the conclusions arrived at
in this connexion at Forest Experiment Stations of

(;ermany, Austria, and France may therefore be

interesting.

Briefly, it may be stated that the real effect of wood-
lands in tins <liroction, as opposed to deforested areas, does
not .so nuich consist in bringing about an increase in the
actual amount of rainfall experienced, as in economising the
normal supply, and in modifying the agencies which tend to

allow the rainfall to waste by evaporation or percolation.
It is true that if very extensive areas were planted up, some
small increase in precipitation might, after a time, be noticed,
which would be due to the reduction of temi)erature associa-

ted with forests, and to the greater ab.solute and relative'

humidity of the air within the wooded area. Tree-planting
on the most favourable scale that nright be adopted in the
West Indian islands, however, could hardly be expected to
have any appreciable influence in this direction.

It appears more reasonable to conclude that, in the

majority of cases, the amount of rain that reaches the ground
is—generally slightly, but .sometimes more appreciably

—
diminished over thickly wooded areas as compared with the

open country. This is due to the thick canopy of leaves
which intercepts a proportion of the rainfall, that is after-

wards rapidly evajwrated. In this connexion, however, much
depends on the nature of the rainfall. In a district enjoying
a high aimual precipitation, the proportion thus intercepted
is smaller than in localities where the rainfall is light. The
same is true of heavy and long-continued rain as contrasted
with gentle showers. In the latter'case, indeed, little of the
moisture reaches the ground at all.

Ob.servations have clearly shown, that although lfrs.s

rain reaches the surface of the soil in woodlands than in

open country, yet this small quantity is better conserved.
Forest soils are generally found to contain a large amount of

moisture (in comparison with field soils in the neighbour-
hood). There are several reasons which account for this, the
chief of which are the reduction of evaporation

—
owing to^

the exclusion of the sun's rays by the foliage, partly to the air

in a forest being more humid— as a result of which evapora-
tion is again checked, and partly to the absorbent and retentive

character of the decaying vegetable matter that covers the

ground of a dense and well-managed wood. It may be pointed
out too, that the rapid surface-fiow of water which occurs on

sloping land in the open after heavy rain is checked in wood-
lands by the frecjuently occurring tree roots.

Another agency whicli assists in increasing the moisture-

retaining properties of forest lands is the lightening and

opening influence exercised by tree roots on the soil. The.se

penetrate to a considerable depth, and when they die they
leave large holes through which water readily percolates
from the surface. This percolation of moisture into the

ground is facilitated by the loose and friable condition of the

surface soil beneath the trees, as compared with the denser

and more compact character of land in the open. The

consequence is that streams in a wooded country are not sO;

subject to rapid rises and falls, the flow being maintained
more equably throughout the year.
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WEST INDIAN COTTON.
Messrs. Wolstenholme & Holland, of Liverpool,

write as follows, under date of April 26 last, with

reference to the sales of West Indian Sea Island

cotton :
—

A moderate busine.ss has been done in West Indian Sea

Island cotton since our last report.

The sales, which amount to 3.50 bales, include Anguilla
at 12|rf., Barbados at ISrf. to IM, St. Croi.N: at 12id to

x3d., St. Kitt's at 12i(7. to 13id, Virgin Islands at KM,
and a few bags of St. Vincent at 17'/. to 18ifZ.

Prices remain quite steady, and there is a prospect of

A little improvement in values if patience is exercised.

BATH SPRINGS AT NEVIS.
The therapeutic value of the

' Bath Sprintfs
'

water

at Nevis has long been recognized These springs occur

OR an estate which is the property of Messrs. (Jillespie

Bros., and are at a distance of about j-mile from

Chai-lestown. The water is of a high ten)perature as it

issues from the earth. Samples have been analysed on

several occasions, and pronounced to be free from

impurities or deleterious substances. In its physical

and chemical properties, the water is stated by
a well-known London chemist to be similar to

that from the Wilsbad Thermal Springs at Wur-

temburg, Germany, which are extensively used for

rheumatism and gout. There is no reason why the

water should not be employed for cooking purposes.

If used in steam boilers it would be necessary to add

a little caustic soda, to prevent the deposition of scale

or '

fur
'

within the boiler. Messrs. Gillespie arc now

having the Bath House (a hotel near the springs)

rejiaired,
and made habitable for the use of visitors.

AGRICULTURE IN SIERRA LEONE.
The total exports from Sierra I^eoue increased

from £716,628 in 1906-7 to £831,259 in 1907-8.

Agricidlural ])ro(luct,s naturally form the chief articles

of shipment, most prominent among these being kernels

of the oil palm (£447,8()1 ),:palm oil (£.'>!, 1.54), kola nuts

(£113,674), rubber (£22,4S0), ginger (£11.578), and

rice (£5.635). With the exception of rubber, all of the

above articles were exported in greater quantity in

1907-8 than in the previous year. The rubber shipped
in 190(i-7 was worth £30,1.70.

Palm kernels realized a very .satisfactory price in 1907-8

in consequence of a short supply of animal fats, and the

greater demand for vegetable oils. For the past five years,

ilie shipments of pslm kernels and oil from Sierra Leone have

shown a steady increase. The bulk of the palm kernels

sTiijiped—26,693 tons out of a total of 34,942 tons—were

exported to Germany.

It is interesting to note that although no le.ss than 1,374
tons of kola nuts were exported from Sierra Leone in 1907-H,
none of this went to Europe, but the whole found a market in

other parts of Africa, as Gambia and Senegal. Kola nuts are

largely consumed by the natives as a tonic stimulant. It is

affirmed that one 'kola nut, well masticated, will sustain

a man for a whole day. European traders in Sierra Leone
have lately begun to take an interest in this product, and in

view of the valuable medicinal effects ami sustaining qualitie.s

of the nut.s, the market should soon be considerably extended.

Ginger was ptoduced in the colony in 1907-8 to the

extent of 618 ton.i,' worth £11,-571 as already mentioned.

This is an advance on previous years, and a good deal of

attention has been paid by some of the small planters to the

better cultivation and preparation of the product for the

market.

It is believed that the decline in the export of rubber is

due t(i the steps that have lately been taken to check the

reckless and wasteful system of tapping the trees that was

formerly prevalent.

IRRIGATION ON JAMAICA SUGAR
ESTATES.

A note on an interesting irrigation enterprise that

is being carried through by the proprietors of some
valuable sugar estates in the Vere district of southern

Jamaica appears in the current number of the West

liulia Committee.\Circular.

The soil of the district around Vere is of great natural

fertility in seasons when an average rainfall is exjierienced.

Of late years, however, ci'op returns have largely fallen off,

owing to the long spells of dry weather that have occurred.

Notwithstanding the tendency of the land in question to

sutler frcjin drought it was known that there existed within

a few feet of the surface an excellent and ]jractically in-

exhaustible supply of water, and efforts, the results of which

have so far been very successful, have been made to taj) and

utilize for crop producing purposes this underground reservoir.

It may be menibioned that a few years ago a .system of

irrigation was started on the Vere Estates at a cost of £50,000.

In this case, h'Owever, the irrigation water was brought
to the sugar estates from the Milk River by a number of

canals, and in the great drought of 1907 the system broke

down in consecjuenc'e of the river itself running dry.

The irrigation operations that have hitely been initiated

are due to the enterprise of the Amity Hall Factory Co
, Ltd.,

and the Vere Estates Co., Ltd. When the first well was

sunk on Perrins E.sttate, a fine How of water was struck at

a depth of about 15 feet. Thereupon the Vere Estates

Company proceedeij to excavate on Morehmd estate, and

from a well which jyas carried down to a depth of 40 feet

they are now obtaining a continuous flow of 100,000 gallons

per hour, this How being maintained witliout reducing the

surface of the water, below 3 feet of the bottom of the well.

Gas engines are being imported which will work pumps

(ni>al)le of rai-sing 1^8,000 gallons i)er hour. It is thouglit

that further excavation will lead to an increased su))])ly of

water. Further \w]U will probably be sunk in other sections of

the estates, and, if the success so far obtained continues, the

danger from drought in the Vere district will l)e largely

obviated in the future.
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INOCULATION OF LEGUMINOUS CROPS
IN THE WEST INDIES.

During the year 1908, the effect of inoculating
the soil, or in some cases the seed, to be sown, with

prepared cultures of nitrogen-gathecing bacteria was

tried at Antigua and Grenada, with the object of

ascertaining whether such a procedure would stimulate

the growth, and increase the crop return.s of various

leguminous crops. At Antigua, where cowpeas, woolly

pyrol, and alfalfa were the crops nnder experiment
.at the instance of Messrs. Henckell,.pu Buisson & Co.,

Professor W. B. Bottomley's' Nitro-bicterine
'

was the

-inoculating material used, but at Grenada, a culture

preparation sent out from the United States Depart-
ment of Agriculture was employed. « It may be added

that e.xperiments in which a small number of sugar-cane

'plants were inoculated with a special culture prepared

by Professor Bottomley, in the hop^ that it might be

beneficial in increasing the yield, were also carried out

.at Antigua and Barbados.

At Antigua inoculation experiments were conducted at

the E.xperiment Station, and also "at Fitches' Creek,

'Gambles, and Cas.sada Garden.

Seed of the different crops sown was inoculated at the

Laboratory, and part of the culture .solution was used in

inoculating the soil, and later on the growing crop.s. Where

crop and .soil inoculation was carried on,' two applications of

the .solution were made, at an interval of a fortnight.
No effect of inoculation could bo ti'aced in the case of

ihe cowpeas grown. Practically no differences were observ-

able between the treated and the untreated plots. It is

therefore to be presumed that the soils in the e.xperimeiit

plots weve well stocked with the bacteria responsible for

nodule formation on this crop, or that they were well supplied
with available nitrogen.

With woolly pyrol the results of iiicKulation were, in the

case of one estate, more definite and satisfactory-. The

experiment plots were each |-acre in ared, and from the plot
sown with seed that had not been inoculated 330 lb. of green
bush was gathered. A second plot also sown with

urunoculated seed, but which was ' watered
'

with the culture

fluid, yielded 700 lb. of green bush
;
a third plot that had

been sown with inoculated seed gave 970 K). of bush, while

from the fourth plot, .sown with inoculated seed, 1,015 lb. of

bush was reaped. It will be seen that in the cases indicated,

inoculation seems to have been distinctly beneficial for woolly

pyrol. At two of the stations, however, ,all the plants on the

•experiment plots were destroyed by caterpillars. No report
has yet been received on the trials with alfalfa.

The Grenada experiments were designed to ascertain
(
1 )

whether any benefit is to be derived J'frora inoculation of

leguminous crops on Grenada soils, knd (2) whether, by
inoculation, leguminous green dressings,- such as cowpeas, can

be grown under the shade produced by full-grown cacao.

The trials were made at the Experiment Station, and on six

different estates in the island, where the crop under treatment

was cowpeas. whch were inoculated wiiti a material prepared

especially for this plant.
'

At the Botanic Station and two of the estates, the

results obtained showed no difference Whatever in favour of

inoculation. At two other estates, tihe returns from the

inoculated j)lots were slightly superior to those which had not

"been treated. Finally, on the two '

remaining estates—
Dougaldston and Diamond— it is reported that the inoculated

plots gave yields very considerably higher than the untreated

plots, although no actual figure.s_are stated.

Inoculation, however, had no eft'ect in influencing the

growth of cowpeas plantetl beneath the shade of cacao trees,
and these failed completely in aU cases. The results of the

experiments, therefore, give a ri^ative reply to the second

<juestion suggested above.

It may be added that die inoculation of sugar-cane
plants with Professor Bottomley's culture preparation could
not be observed to have any effect whatever, f ither at Antigua
or Barbados.

CULTIVATION AND FERTILITY.
Thorough and judicious cultivation is es.sential for a soil

to give its best results as a crop-producing medium. Provid-

ing a soil is well-drained, the more deeply it is cultivated,
the more extensive is the arCii through which the plants can

forage in search of food, and thus it is that improvement in

tillage methods which result in deepening the .soil and

promoting nitrification, tend to have the same efi:ect as

applications of manure.

The advantages of a deep soil, as compared with
a shallow soil, are obvious, and—expressed concisely

— these

may be said to consist in the fact that when land is ploughed
to a depth of no more than 3 inches, the plants growing
thereon have 3 inches of food, while when the land is ploughed
6 inches deep the lantl has access to 6 inches of food, and so
on. The lower portions of the soil are not so rich in avail-

able plant food as the upper portions, but this may be
remedied to a large extent by .suitable cultivation, which
results in admitting air, moisture, and heat, the necessary
conditions under which fertility is developed.

It need hardly be pointeif out, however, that any deliberate

attempt to lower the line of division between the soil and sub-

soil by deeper ploughing should be carried out gradually and
with caution, and the most judicious plan is to extend the opera-
tion over several years, i.e., to plough just a little deeper each
season than w^as done in the i)revious year. Many instances

are on record in which the fertility of land remarkable for

its crop-producing capacity has suffered enormously as the
result of lowering the dei)th ,of ploughing 2 or 3 inches

below the normal level in one ,sea.sun. This is because the
surface soil containing the organisms which are responsible
for the breaking down of plant food, has been buried, and
a heavy, raw, infertile subsoil brought to the top.

Another important point in connexion with the capacity
of a soil to return large crops is its ability to retain moisture.

This power is greatest when thejand contains a good propor-
tion of humus, is well tilled, ttforoughly pulverised, the sub-
soil firm, and the soil kept in the form of a loose mulch at

the surface. ^

As the result of all these conditions, absorption of rain

water takes place readily, and this is retained instead of

rapidly draining away. Water in a cultivated soil is held in

the f<.irni of thin surface films enclosing each separate particle.
It is obvious, therefore, that the more thoroughly the land is

pulverised by cultivation, the greater will be the number of

soil particles, and the greater the capacity of the land

to retain moisture. The presence of humus increases this

storage capacity, and reduces evaporation. It has been
estimated by agricultural physicists that a ton of humus will

store over seven times as much moisture as a ton of sand,
and further, that sand loses its water by evaporation from
three to four times as rapidly as the humus. Clay .soils

store only about one-fourth as - much moisture as humus, and
lose it by evaporation about twice as rapidly.
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NOTES AND COMMENTS.
Contents of Present Issue.

The work that has been done on the subject of

soil inoculation, with the object of increasing the

assimilation of atmospheric nitrogen by leguminous

crops, is reviewed in the editorial. Some further notes

on inoculation e.xperiments, carried out last year in

some of the West Indian islands, will be found on

page 151.

Experimental work has shown that it is more
advisable to raise crops from home-grown than from

imported seed (page 14Z). The relations between
woodlands and water supply are briefly discussed on

page 149.

Useful and interesting information on citrus fruic

cultivation in the West Indies, with especial reference

to ])ominica, is given irt the article appearing on

pp. 148-9.

It has been observed that when Bengal bean

plants were allowed to climb over lime trees at Mont-
serrat, the attacks of scale insects on the lime trees

diminished (i)age ]o4).
yu

An interesting article dealing with Toggenburg
goats, more especially in tile West Indies, appears on

page 155.
;

Attention is drawn to the article
'

Hedges i-nd

Hedge Plants at Antigua,' that will be found on Tjai^e

15iS. This deals with the characteristics of various

plants useful for establishing hedges (for ornament or

otherwise) in the West Indies.

Experiments with Varieties of Cassava.

The importatnce of cassava as a source of food

supply in the West Indies is indicated by the fact that

experiments involving the trial of a large number of

varieties of this prop, both native and foreign, were

carried out in 19(;)-7-8 at the Experiment Stations at

Antigua, Montserrat, St. Kitt's-Nevis, and the Virgin
Islands. The varieties

' White Greenaway
'

and '

Red)

Greenaway,
'

didi especially well at Antigua and
St. Kitt's, giving yields .at the rate of from 13,000 to

14,000 lb. per acrsK. At St. Kitt's, however, the ' Small

Leaf
'

variety did best of all, returning 14,202 lb. per acre.
' French No. 3

'

land
' Blue Top

'

appear also to be

j)romising varieties of cassava. These gave crops at

the rate of from.TO.OOO to 13,000 ft per acre. At
Montserrat the 'Bloody Mind

'

cassava gave the-

highest return (15,456 th. per acre). Jamaica cassavas

tried at Antigua that did especially well are
' Blue

Bud Black,' and ' Shuana Sweet.
'

Several varieties imported from Colombia were
tried in the diflerent islands. These grew less vigor-

ously and gave much smaller returns than the native

kinds. The Colombian cassavas are sweet, however, and
well adapted for culinary purposes.

-— ^^^^--^
Butter Making.

Butter of high quality is not often met with in the

West Indies, although there is no doubt that with due
attention to the feeding rations given to cows, cleanli-

ness in milking, skill in ripening the cream, and churn-

ing and washing the butter, etc., a better article might
often be turned out. In the tropics there is no doubt

that it is better to use a small separator than to wait

for the cream to rise to the top and then to skim it off".

Two good separating machines are the 'Alpha-Laval'
and the '

Melotte,' both of which are manufactured in

a nuniber of sizes or capacities, the smaller grades of

which can be worked by one boy. A larger quantity
of butter of superior flavour is obtained from 'ripe 'or

acid cream than from the same volume when fresh, and

therefore the creani should always be allowed to stand

until acid.
'

Starter.%' i.e., skim milk or whey, contain-

ing lactic acid bacteria are frequently used to accelerate

the ripening of the cream, and these form a valuable

nu'ans of influencing the Havour of the restdting butter,

which appears to be largely determined by the particu-
lar strain of lactic bacteria responsible for maturing
the cream. For this reason it is always advisable that

the '

starter,' at the outset, be obtained from a farm or

estate where butter of good quality is known to be

regularly manufactiured. A quantity of starter suttt-

cient to bring about the required acidity by the time

churning is to takoiplace, is added to the cream after

senarating. This is then covered with a muslin cloth

and placed aside. When the butter has been churned
a portion of the buttermilk is drawn otif and used as

'starter' for the next occasion. It is important to

wash the butter tlioroughly with several lots of water

on completion of churning, as in this w;iy particles of

curd are eliininateik which have a bad inHuence on the

keeping qualities of the butter.
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Trade of Trinidad.

The report lor 1907-S on the Blire Book of Trini-

dad and Tobago has just been issued, ^from which it is

seen that the vear under review was i very prosperous

one for the cofonv. The total trade shows an advance

from £.5,993,042'' in 1906-7, to 7,2x2.327 in 1907-8,

while, in the .same period, the exports advanced from

£2,872,325 to £3,907,503. Of this increase, £1,050,757

was in respect of the produce of the colony. The

particular items responsible for the chief increase^were
:

Trinidad cacao, £984,300: Venezuelan cacao, £157,800 :

sugar, £90,900: and asphalt, £25.500. During the

year the total quantity of Trinidad cacao exported was

49,730,576 tb., valued at £l,786,386,^while the corre-

sponding figures for 1906-7 were 27,570,928 tt>. of

cacao, of value £802,073. The sugar exported in 1907-8

was 46,270 tons, as against 45,004 toils in 1900-7.

Rainfall Returns at Antigua.

Mr. H. A. Tempany, B.Sc, has forwarded a table

showing the rainlall returns from seventy -two stations

at Antigua during 1908. The mean rainfall for the year
from all the stations was 4379 inches. As in 1907,

the station at which the highest fall (65 67 inches) is

recorded, is Wallings (Dam). Yorks station comes

second with 61-69 inches, and Walling^ (Hill) third with

6086 inches. The least rainfall experienced at any
station was 25o8 inches, recorded at Mannings. Two
other stations at which very small rainfalls occurred

were Cocoa-nut Hall (which last year came at the

bottom of the list with 26-20 inches)'29-26 inches, and

Collins, 2989 inches. December was the month in

which the greatest amount of rain fell at Antigua,
10-64 inches being recorded as the'''mean of all the

stations in that month. November came second,

although a long way below, with 4-85 inches of rain.

The driest month w,as February, iivhen the mean

precipitation was 084 inches. The average rainfall for

the past thirty-five years is 45-41 inches, so that the

rainfall for 1908 was 162 inches below the average.

promise to be distinctly profitable, even at present

prices. 1^

Cardamoms were not a success in 1908, the yield

being irregular, and the fruits small. The crop of 1909

is estimated at 750,000 lb. Camphor has fallen in

price from 400.s-. to 135x. per cwt., which has discour-

aged further planting of the trees yielding this product.
(3ocoa-nuts to the number of 20,609,864 were

exported from Ceylon in 1908, this being by far the

greatest quantity shipped since 1898. Copra exports
also advanced from 347,970 cwt. in 1907 to 729,140 cwt.

in 1908, and the shipments of cocoa-nut oil from

460,683 cwt. in 1907, to 629,122 cwt. in 1908.

Agriculture and Trade in Ceylon.

The report of the Planters' Association of Ceylon,
for the year ended December 31, 1908, has been issued,

and contains particulars of the condition of the chief

agricultural industries of the island. •

Tea continues a profitable cultivation, and the

area planted with this crop is still on the increase. The
1909 crop is estimated at 182,000,000 lb.

Cacao in Ceylon has lately' suffered from a very
severe drought, as the result of which the yield fell

from 92,511 cwt. in 1907 to 62,186 cwt. in 19()8. Rains

that fell some months ago have imjjroved matters how-

ever, and the crop of this year is expected to reach

75,000 cwt.

Consequent on the fall in prices^ a much smaller

acreage was planted with rubber in 1908 than in the

four previous years. The areas already planted, how-

ever, are receiving every care and attention, and

West Indian Orchids.

Mr. William Fawcett, B.Sc, late Director of the

Botanical Department, Jamaica, and Dr. A. B. Rendle,

Keeper of the Botanical Department, British Museum,
have in preparation a book describing the orchids of

Jamaica, which will be published by the Trustees of

the British Museum. This work will be written some-

what in the style of the Colonial Floras prepared at

Kew. It will include thirty-frvvo pictorial plates, show-

ing the mode of growth of most of the genera, with

enlarged drawings of Howers to illustrate their structure.

The plates are prepared from drawings made in Jamaica

from living plants, under the direction of Mr. Fawcett.

Notes will be given of the occurrence of these

orchids in the other West Inrlian islands and British

Giuana, and it is hoped that the work will prove useful

throughout this region to all who take an interest in

the subject.

Specimens of orchids from any district in the

West Indies will be gratefully received by Messrs.

Fawcett and Rendle at the British Museum (Natural

History), Cromwell Road, South Kensington, London,
S.W.

Hen Breeding and Egg Production.

The inriuence of selection and breeding with the

object of developing or eliminating any given character-

istic is soon evident among hens. An illustration in

point, showing the relationship of breeding to egg

production is seen in a report lately issued from Read-

ing University College, England. Three lots of

Leghorn fowls, one lot being Danish, the second

American, and the third English, were kept under

comparable conditions for twelve months, and the

numbers of eggs laid were carefully recorded. Denmark
is famous for its dairy and small stock industries, and

Danish poultry are selected and bred with the object of

developing their egg- laying capacity. The English
birds competing had, however, been bred for exhibition

purposes. From the table of results it is seen that the

Danish birds proved most profitable, laying an average
of 153-7 eggs per hen (of an average weight of 212 oz.)

in the twelve months. The American birds came
second with 142 eggs (average weight 234 oz.), and

the English Leghorns last, with only 76 eggs (average

weight 2'05 oz).
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INSECT NOTES.

The Use of the Bengal Bean in Lime
Cultivations.

The Bengal bean {2faraii(i prurievH, var.) which
has ofDeii been referred to in the publications of the

Imperial Department of Agriculture on account of its

value as a green dressing, is closely related to the

velvet bean and the weed known as 'cow itch,' which
are perhaps known to some of the reader.s of the Agri-
cultural News, who are not familiar with the Bengal
bean. It is a strong, vigorous-growing species, capable
of making a dense covering on the land and even over

Fii;. 20. Lime Trees Covkkeh by Bex(;al Be

otlier plants. The accompanying illustration (Fig. 20)
shows a field of limes in Montscrrat thoroughly covered

over by Bengal beans.

The Bengal bean was at first used at Montserrat purely
as a green dressing on aixoufit of the large amount of organic
matter which it returns to the land, and becau.sc of its ability,
in common with other leguihinous plants, to gather atmo.s-

phenc nitrogen. It was discovered by chance that certain trees,

wliich had been in a dying ^fate for some time past as the

result of attack by scale insects, showed themselves much

improved in general vigoiu' and freedom from scales after the

Bengal bean plants liad climbed over tlieni and covered their

brandies for a year or two. Since then, extended trials have

been made with Bengal beans, and it is re[)orted that good
results ahvaj's follow, and^that the results are better the

more completely flie beans, cover in all the trees. The

practice ijr Montserrat is to plant four or five beans around

each tree at the lime of the jfirst rains in May or June, and
to allow them to grow until the beans are ripe in the follow-

ing March or April. The stems of the beans are then cut-

l^^dnear the ground, and any portion of the vines that

hSagi free from tiie tfees is cut oil', but the mass of vines on

top of the tree is ;iot disturbed. No attempt is made to

remove it.

Up to the present time thjs has been tried only on limes

that were badly %fested with scales before the beans
were planted, and ifTias been found that many of the scales—
perhaps most of them—were dead when the beails were
cutlassed, hi addition to this, it has been observed that the

limes have made particularly vigorous growth immediately
after the beans have been ciula.ssed. It often happens that

none of the lime shtrots show above the mat of bean vines

at the time they are cut, but within a few weeks strong

vigorous shoots, ti or o feet long, may be seen, which
have penetrated tlie "dead bean vines. So far as observa-

tion goes, this giowth is healthy, and the improvement ia

the trees is fairly [lermanent. One field which received this

treatment some seven years ago, and has had no spraying or

other treatment of similar kind since, is remarkably healthy
and free from scales.. One drawback to this method is that

the covered-in limes give a short yield for that year.

Although it is known what results follow when Bengal
beans areallowed to climb upon lime tree.s, the e-vact reason why

these results come about is not known. It

seem.s likely that the covering of beans main-
tains a more mi:>ist condition beneath it, and
in this way encourages the growth of those

fungi which attack and kill scale insects.

It is likely also that the conditions under
this canopy of bean foliage are favourable

to the insect parasites of scale.s, and enables

these to multiply more rapidly than when
the trees are e.xijosed to the strong winds

which, during a large part of the year,
Mow across the island of Montserrat.

Fungus [)arasites and insect parasites
<if the .scales, or in other words, the natural

crieniies of the scale insects, are present
;uid are encouraged b\ . the covering
of Bengal beans. It would seem, however,
that there nuist also be some other agency
in operation favourable to the lime trees,

lor the killing off C'f the scales could hardly
itceount for the remarkable vigour of the

new growth of the lime.s, which follows

ijumediately after the cutlassing of the

ANs. beans. Possibly the rest, or partial rest,

that the trees have had, while covered, would account in

some measure for this vigour.

Sugar in Porto Rico. It is reported that the sugar

crop for 1909 in I'ortd Rico is estimated at from 205,000 to

255,000 tons, which indicates that very great advances have

been made in the output during the past seven or eight years.

The probable limit of sugar pr"ihu;tion in the island is

generally placed ait about oOO.OOO tons. It is assumed,

however, that the latter figure will be reached less by increas-

ing the area novv;;iplanted with siigjir-cane than by the

introduction of improvements in machinery and existing

plants. An a.ssociation of sugiir growers, with an Kxperiment
Station is to be tbrmeil, and pre|)aratory work on an

extensive system of' irrigation, involving several thousiind

acres of land, has been started. There are now three central

factories in Porto "Kico whidi use twelve roller mills, and

another is in cwrse'of erection.
.
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TOGGENBURG GOATS IN THE
WEST INDIES.

The Toggenbnrg goats that ai\' to be found in the

West Inrlies, and which are in most cases the descend-

ants of the pure-bred stock imported bj^ the Imperial

Department of Agriculture in lO^S, are attracting

increasing interest fron) stock-owner;?, and it is becom-

ing generally recognized that by crossing a good class

of West Indian goat with the Toggenbnrg, a hardy and

serviceable animal is obtained, and one which possesses

superior milking qualities.

Many enquiries are being received for young Toggen-

liurg stock, both at this Department, and by private stock-

owners w-ho liave had experience of ttis class of goat in

the AVest Indies during the past five years. This increasing
demand has naturally led to a rise in value. The general

prices for the animals of this breed range from £2 to £4
each, but as much as £o has been paid for good half-bred

rams.

At Grenada nineteen Toggenburg goats have been

imported, and in most instances these nave proved highly
.successful. As a res'ult, there exists a very considerable

demand in that island for further animals of this kind.

In Dominica, the pure-bred ram '

Wallace,' a son of

'Bruce' and 'Pauline,' the two Toggenburgs originally

imported by the Department in 1903, hiis.been very .successful

ill proiiagating tlie breed, as there now exist about fifty j'oung
half-bred Toggenburg goats in various parts C)f the islnnd.

Jt dfies not ap]>ear, however, that the valiie of these animals

is fully recognized at Dominica, as little attention has there

lieen given to goats as milk producers
—^the point in which the

Toggenburgs exhibit merit.

The following extracts taken from Bulletin No. ^S

of the United States Department of Agriculture may
prove of interest in this connexion :

—
The Toggenbuig breed is called the aristocrat of the milch

goat family. There are some breeds that are more hardy per-

haps,some that are more prolific, some that will show occasional

individuals of greater milk-producing capacity, and several

that present a more robust appearance ; 'but the ToggenV>urg
.seems to combine in itself more of these characteristics in

a high degree than any other breed. ' 'i

This breed is from the ToggenViui>g Valley, a district

forming a considerable portion of the t'anton St. Gallen, in

the north-east section of Switzerland, and about 70 to 100

miles from Berne. Here they have bceil bred for centuries.

In discu.ssing this breed Hook jioints out an important
feature which is applicable to all breeds, namely, that the high

position occupied by the Toggeiilnirgs as milk jjroducers has

been attained by the careful selection of ipdividnals for breed-

ing, and from their oflFspring preserving those only for breed-

ing which have jnoved themselves to be good milkers. This

practice cannot fail to lead to definitei results if fhe selec-

tions are made intelligently'. The Tf>ggenburgs are especially
noted for their great milking qualities, ijnd in this particular

they probably excel most other breeds, jjn Switzerland there

are a goodly number of the more intelligent breeders of these

goats who are breeding only the best -jj^kers. liiese goats

give from 4 to 5 quarts a day as^a--rule,t;while the best pro-
duce from 5 to 6 quarts, and, in extraoi^inary cases, as much
as 7 quarts per day. Their persistenipe in giving milk is

SI noteworthy characteristic. ,,

The udder of the Toggenburg when distended is carried

high between the legs. The teats are usually very large and

Jong.

The Toggenburg is generally called a hornless breed, I'Ut

instances are not uncommon w}|jyre horns are developed.

Xotwith.standing the lanky-and lean appearance of these

animals, the does are quite attractive. The bucks have
a harsh and most serious expression, owing principally to the

shape of the head, and the large coar.se beard. They are not

given to fighting, however, ancF are free to a large extent

from the odour that is geiieralfy so objeotionable in males

among most other breeds of goafs.

Mr. Bryan Hook, authoruof
' Milch Goats and their

Management,
"

makes the folfowing observations on the

Toggenbnrg goat in England Ji—

The Toggenburg goat is, ih'my opinion, by far the most

valuable, and the best suited to our climate of all the pure
breeds that have been introduced into this country, and—•

having now become fairly coniiuon and well established with

us— is the breed I should unhesitatingly commend to the

attention of goat-keepers.

There is no doubt that in England the Toggen-
burg is now recognized as the most economical and

profitable of all the breeds of goat that may be kept
for milk-producing purposes. The average value of

a good milker was recently placed at from £7 to £8,
but prices of £12 have been realized for superior
animals. A mature Toggenberg should give about
2 quarts per day, or slightly more for three months
after kidding. An exceptionally good specimen of

this breed that was on view at the London Dairy
Show same five or six year§ ago, was jaelding over
a

(jii.irt of milk per day, although it was more than

eighteen months since it had kidded.

It is important that goats imported into the West
Indies receive every care and attention, and this is all

the more desirable if the animal possesses high
economic qualities. It rnufet be borne in mind that

even though a goat may belong to a good' dairy breed,
and come from the best milk-yielding strain", she will

not continue to yield large quantities of milk unless

she is well fed and receives ^he best attention.

It is not judicious or economical to feed a goat con-

tinuously on one kind of food alone, since if this is done,
the animal will never satisfy its requirements. In the

West Indies, in most cases, goats have to be tethered at

pasture, and it should be retaembered that it is well to

move them two or three times daily. The goat is very
fanciful in its tastes, so that it will be necessary to see

that all food and drink are clean, as well as the pan,
Inicket, or other utensil used in feeding the animals.

In ebnclusion, it is important to point out the

necessity of care in selection and breeding, if Toggen-
burg goats are to maintain in the West Indies the

excellent milk-yielding quality which distinguishes the

breed in Switzerland. Unless this care is duly exer-

cised, and indiscriminate breeding prevented, deteriora-

tion is certain to result.

In connexion with this question of improved stock,

it may be mentioned that the Imperial Department of

Agriculture has under consideration a scheme by which

it is proposed to grant bonuses to persons importing

goats and other animals of good economic quality into

the West Indies. The contjitions under which these

bonuses are to be given will be announced later.
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GLEANINGS.

Areas of Crown land in, Dominica, wliicli after dealing
would be well suited for the establishment of orange groves,

can be obtained at a price of 12s. (it?, net per acre.

An Agricultural and Commercial Society was started

at Montserrat in ^Mareh last. About thirty-five members

have joined, and a representative Committee of Management
has been appointed.

The quantity of balata exported from British Guiana in

1907-8 was 97.3,269 ft., this being an increase of 344,680 ft.,

as compared with the previous year. Rubber was shipped
from the colony in 1907-8 t«i'the amount of 6,873 ft.

Grants of Crown lands to the number of l,l-'37, and

comprising 9,494 acres we^e is.sued in Trinidad during
1907-8. In 1906-7, the nutnber of grants issued was 991,

and the total area alienateil, 8,004 acres. {AiuukiJ Report.)

A notice in the Trinidad Royal Gazette draws attention

to the fact that the advice and assistance of the two In-

spectors lately appointed by the Board of Agriculture of the

colony, are available for all ^planters and small holders, free

of charse.

From the connnencenient of the cane-reaping season

up to May 6, there \\ere exported from Barbados 2,081
tons of sugar, and 26,469 puncheons of molasses, as com-

pared witli 12,379 tons of sugar, and 23,21.5 puni'heons
of molasses shiiiped to the same date last year.

The .sugar exports from
,
Trinidad to Canada during

1907-8 increased by .£46,66.>, in comparison with the figures

for the previous year, whilq the shipments of cacao to the

l)omini(m from the same colony .showed an increase in

value of i;i0,.560. (Anniial Rej,ort.)

uJ^xtIn some yaniJ^xperiments conducted at the Botanic

Station, Grenada, twelve varieties were tested as to their

cropping power. The kinds which did best were '

Kt. Kitt's

White Flesh' (233 ft. for 2-5 holes), 'White Lisbon'

(196 ft. for 2.5 holes), and
' Red Lisbon

'

(193 ft. for 25 holes).

Tlie yams were planted at distances of 5 feet by 5 feet.

According to one of the Jamaica correspondents of the

West India, Coiniaittee Circular, an excellent sugar crop is

expected in Westmoreland parish this sea.son. Cane farming
is extending in the neighbourhood, and about 1,000 aci-es

of land has been planted in, this way, tlie holders selling

their produce to the big estat(|s.

It may be mentioned, for the information of stock-

owners in Barbados who are interested, that the pure-bred

Toggenburg ram '

Wallace,' will be returned from Dominica

to Barbados, by the R.M.S '

Esk,' due on May 18.
' Wallace

'

will be retained at Barba<los, and will be

available for service.

A movement is on foot in Tiiiiidail, sujiported by the

Department of Agriculture, to secure the importation into

the colony free of duty; of all materials used for agricultural

jiurposes, more especially fungicides and insecticides. This

matter was discustied at a recent meeting of the Board of

Agriculture, and referred by the Governor to the Advisory
Committee.

Twelve jiupils from the- St. Kitt's Grammar School

entered for the Cainbriilge i Local Examination held last

December, and all were suci-essful. Among the candidates

were four from the agricultural side of the school, two of

whom entered for the Preliminary Examination, and the

remaining two for the Senior. One agricnhnral candidate

(E. Du I'orte) obtained Second-class Hononrs in the Senior

ExaininatioTi, with distinction in Agricultural Science.

In reference to iffn aiticle headed '

(.'hinese A'egetable

Tallow,' which lately- appeared in the A:/riciiltiiral yews

(Vol. VIII, p. 107), Mr. .loseph .Jones writes to say that the

tree Sapiiaii sel>iferiii/i, which j'ields this product, waS
introduced to Dominica years ago, and that specimens may
be seen at the Botanic Gardens, one of them Iseing 30 feet

high. .Mr. Jones adds* that the tree does iK^t thrive i)articularly

well in Dominic'3, and is very subject to the attacks of

a ' white blii;ht.'

The tenth report of the Woburn Fruit Farm (England)
deals with the treatment of trees for insect pests. Experi-
mental work in this direction showed that nursery stock

could be entirely freed from woolly aphis by immersion for

ten minutes in watet' heated to 115 'F., at which temperature
the plants did not suffer. Treatment with petrol was equally
efi'ective so far as the destruction of aphis was concerned, but

might be likely to cause more damage to the plants.

The Journal of the .Jamaica Agricultural Society recom-

mends to planters ij). the island that they sow cowpeas
between the rows ot. bananas in March and April, cutting
the vegetation about two to three months later, and spreading
it over the ground to act as a surface mulch beneath the

banana trees during the dry months of July and August. The

decaying vegetation could, with advantage, be dug into the

soil when the rainy season comes on.

As was generally exjjected, the sugar cro[) on the ma-

jority of Barljados estates is proving to be very small this

year. In the coast districts it is reported that the crop is no

more than 33 per cent, of an average return, on the whole.

Black soils further iiiland are expected to yield 55 per cent,

of their average croj), while on the red soils prospects are

not so depressing, aMtough no more than 75 per cent, of an

ordinary yield is anliuipated.

Jlessrs. Sandbi'oh, Parker it Co., of Georgetown, state

that weather conditions were favonraljle for rice farmers

in Ihitish (Uiiana during the fortnight ended April 30, and

large (|uantities of cleaned rice were brought to town. Shi|)-

ments to the West Indian islands in the two weeks amounted

to about 1,500 bags, principally for Trinidad. The jjricc

quoted is 18x. 9-/. tn 19.v. 9-/. per bag of ISO lb. gross.
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STUDENTS' CORNER.

Seasonal Notes.

MAY.
'2nd FOETNIGKT. '

Tbe reaping and milling of .sugar-canes will continue to

be in progre;s.s during thi.s fortnight. Caretful outlook should

be kept for diseased and rotten canes'*; the
,
cause of tbe

-disease should be ascertained, and the \ ari^ties most suscep-
tible, and those which are more immune, '"noted. Rout disease

(i1/a/-a.<»i/i<.>-)
.'hould be especially looked fbr in ratoiin caaes.

Learn to recognize the symptoms which i;idicate its presence.
An attempt should be made to learn the distinguishing

•characteristics of the chief kinds of canesc Note, wherever

possible, the yield of cane obtained per acre, and the quantity
of cane required to give one ton of sugar. '

Fields in which cotton was planted' last year should

now be cleared of old cotton plants. TJie various insects,

tungi, etc., affecting the old bushe.s, and the attacks of which
have prevented their full development, may now be observed.

If scale insects are present note
'

whether any of them are

parasitized or not. Observe the fact that the scale insects

•easily spread from the cotton to neighbouring vegetation.
Land which has borne cotton for two years in succession will

now be planted .with green dressings, sufsh as woolly pyrol,
-€tC. [

Cacao pruning will still be in progress. Study the

different methods and tools, and note the Jierits and demerits

of each. Observe carefully those cacao trees in the planta-
tion which appear especially vigorous and productive, and
•endeavour to ascertain the causes.

Look through the lime plantations ; remove all

-dead branches, dressing the wounds with tar and resin

•oil. Remove any mistletoe that may be seen growing, as

well as epiphytes which occur in wet districts. When '

black

blight
'

is seen on the lime trees, endeavour to ascertain

what scale insects are associated with it.

Preparation of the land, and planting with yams will be
-done about this time. Observe the amounts of manure given
to this crop per acre. Experiments with different varieties

of yams have been carried out in many of the islands.

Ascertain which kinds have done best in those trials, and

compare the returns given with those obtained on estates in

your neighbourhood. Note that some vkrieties of j'am are

planted on banks and others in the furrow. Ascertain the

Treason for this.

Questions for Candidates.
I'RELIMINAEY QUESTiONS.

(1) Give an account of the chief changes brought about
in a soil as the result of drainage and tillage. ,

(2) Under what conditions could a'soil contain a good
supply of plant food constituents, an4 yet fail to yield

satisfactory crops I

(3) What change must sulphate of ammonia undergo in

the soil before it is available as plant food !

INTERMEDIATE QVESTIOJfp.

(1) Write a >hort account of the method of extracting
starch from the roots of arrowroot (or cassava) on a commer-
cial scale. )

(2) State the composition of an average sample of cow's

milk. Why is milk an especially nuti'itioius food ?

(.3) Discuss the circumstances under which soils lose

respectively the greatest amounts, and ,sanallest amounts, of

water by evaporation. ;

STUDENTS' MEETINGS AT ANTIGUA.
With the object of affording . assistance to candi-

dates at Antigua who
propo.sego

enter for the Prelimi-

nary and Intermediate Exarifenations in Agriculture
of this Department to be heldrin September or October
next, monthly meetings are beir)g held in the islaiwj,
at which the chief points in -Aie 's^^llabus of work kW
discussed with the students, f

Meetings for Preliminary students, at which elementary
theoretical points are considered^lre held on the first Monday
in each month. The various

subjects
dealt with are discusseti

in such a way as to be useful al*o to intending candidates
for the Intermediate Examination. These meetings are
under the charge of Mr. A. H. Kirby, B.A.

Since the Intermediate Examination is concerned with
the more practical side of Agridulture, efforts are made to
assist students in this direction 'at the meetings which are
held on the third Jlonday in eafh month for Intermeiliate
candidates. For instance, the students were met at the Cotton

Factory, St. John's, on April 19,- when the construction, set-

ting, and working of gins, and the ginning and baling of cot-
ton were dealt with by Mr. .J. Dew. Later Mr. H. A.'
Tempany and Mr. T. .lackson discussed seed selection and
disinfection, and the judging of; cotton lint, etc., with the
students. Meetings will also be held at the Antigua Sugar
Factory, Botanic Station, Skerrett's Experiment Station, and
other centres, for the consideration of various [)ractical points.

COWS AND THEIR MILK YIELDS.
The enormous extent of the dairy industry justifies

the attention that has for years past been given ia

many parts of the world to the question of breeiling
cows that shall give a maximum return of milk. This
is not only a matter of great practical importance,
but also one of distinct scientific interest.

The results of numerous experiments have established
the fact that when a deep-milking cow is mated with a bull,
the dam of which was also a deep milker, it is found that
the female offspring yield large quantities of milk, while the
males will beget deep milkers. It will be recognized there-

fore, that the milk records of a herd of cows form data of
considerable value to a stock-owner who is anxii^us to breed
and rear animals of special value for dairy purposes.

The Xorth British A(jtirulPttrist lately contained some
statistical particulars in relation ^to this subject, which show
the great variation in the milk-yielding power of different cows.
On a farm referred to, a group of Ayrshire cows has been bred,
which, with their latest calve.s, 'gave the very high average
of 1,144 gallons of milk, containing 3-6 per cent, of fat.

Acting on the belief that like produces like, a group of.young;
cattle is being carefully raised, the dams of which averaged
1,232 gallons of milk per year, Obntaining 3-8 per cent- of fat.

In relation to the same question, IluUetiri Xo. I'l of thfe

Edinburgh and East of ScotlaiYd Agricultural College show.*
the kind of variation in milk-yielding capacity which is found
in an ordinary herd of Shorthorn cows. For tlie year ended
•July 190G, the highest yield given by an individual cow ii»'

a certain herd was 1,50-5 gallons in forty-seven weeks, while
the lowest return from a single cow in the herd was 47&
gallons in thirty-nine weeks. ; With the same hovd, the

highest and lowest yields for the year ended -July 1908,
were 1,224 gallons in fifty-two weeks, and 438 gallons iifc-

twenty-six weeks.
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HEDGES AND HEDGE PLANTS AT
ANTIGUA.

Verj' few hedges are in existence in Antigua, and

with the purpose of giving an object-lesson to planters
in this direction, successful effort.'-; have been made to

develop growing fences round the Exijeriuient Station

at Skerrett's. The plants mentioned which appear to

be especially satisfactory for the purpose of the

establishment of hedges are the bread-and-cheese

{PitlH'colohlum Ungids^ati\ the Barbados cherry

{Mdlpighia ylahrii), and the logwood {Hnrmato.rylon

campcvliidnum). Since the hedges at Skerrett's have

attracted considerable attention at Antigua a number of

enquiries have been received by the Cuiator (Mr. T.

Jackson), and it would appear that many people in the

island are intending to foil w- the exam)'>le thus started

and to plant hedges on th' irown properties. Mr. Jack-

son recently forwarded to his Department some notes

on hedge plants and he<i^e planting, wh ch may be of

general interest outside /intigua.

In addition to the three plants already named, Mr. Jack-

son mentions the hil)iscus, the pomegranate (Piinim

(/ranaliim), Agane AmcricaiM, Ai/ni'c vim'pani, wild coffee

'(Clcrodemh-ou andeatum), and .several species of bamboo, all

of which would be useful in the establishment of fence.s.

Apart from the use of these plants for larger hedges,

trials made at the Antigua Botanic Station have shown that

at least one or two of them can be utilized for the formation

of low ornamental borders after the manner in which low
' box

'

hedges are frequently employed in England. These

borders, when well cared for, .form an attractive feature in an

English garden, and in addition to their ornamental value,

serve a very useful purjjose in defining boundaries, and keep-

ing up the sides of walkes. Mr. .Jackson points out that the

bread-and-cheese jjlant, wli6n kept well trimmed, forms

a useful substitute for the '

box-edging
'

referred to, and

there is no doubt that such dwarf boundaries (kept about 8

or 9 inches high) could be introduced into West Indian

gardens with striking effect.

The ' bread-and-cheese
'

hedge is established by sowing
.seeds on a border about 18 inches wide, the seeds being

I)lanted in drills from S to 4 inches deep. If a thick, rather

wide hedge is desired, two rows of seeds can be planted, the

rows being about 6 inches apart. When the young plants

are alwut 8 inches high they should be trimmed. The first

trimming should consist only of taking off the points of the

young plants so as to force them to grow from the bottom

and form a .shrubby undergrowth. If wet weather ensues, the

next pruning .should be performed a few weeks after the first.

Sub.se(piciit trimmings will be at the discretion of the

grower. •'

As already mentioned, in addition to their ornamental

value as a dwarf hedge, these plants are ca|)ab]e of fornung
a useful boundary fence. The foliage is .somewhat liable to

be attacked by leaf-mining caterpillars, which disfigure it.

When so attacked, it .should be si)rayed with kerosene

emulsion.

Another jiliint which can also be grown to foiin a dwarf

liedge is the logwood. It is not so satisfactory for this

purpose, however, as the brcad-and-chcese, on account

of the fact that its .shoots are .so nuicli sliffer and stronger

growing. The best dwarf hedges of logwood are grown on

very (loor .soil. On the other hand, if it is required to estab-

lish a fence for the purpose of keeping out stock, w< plant is

more useful than
tlj^ logwood, since it forms a thick service-

able hedge, which is almost impenetrable on account of the-

thorny growth. Planted around cultivated lands it would

certainly prove a formidable barrier against praedial larceny.
Like the bread-and-cheese, the logwood plants are best

established by sowing seed at the place where the hedge is to-

be grown.

Two other useful plants for stock-resisting fences are
the Barbados cherry and the pomegranate. The bright green

foliage of the former makes its appearance very handsome..

The seeds of these plants should be sown in a nursery and

transplanted when the young plants are about 6 inches high.
The pomegranfite makes a fine fence which can be-

established either hi- sowing seeds or planting cuttings.

Persons who ai^e intending to plant hedges, which would.

at once be useful and ornamental, nught well utilize the

strong-growing hibiscus for the purpose. The best method
to establish a fence of this would be to transplant rooted'

cuttings. A furth^jr advantage in favour of this plant is

that the numerous varieties w-hich exist offer the grower
some scope for a colour scheme.

The Bougainvillaea, it is well known, forms a fence of

highly ornamental appearance. Plants of this must be projH-

gated by cuttings or layers. In starting a hedge of this

descriiition the best plan would be first to e.stabli.sh a light
trellis work, which iwould serve as a support for the young,

plants. Later on when the trellis decays, the plants would
be able to support themselves. It is advisable that the

(juick-growing .shoots should be tied in, and that i)ruidng:
should be done freely.

A plant which has given very satisfactory results in

Barbados and other islands for hedge purposes is the sweet
Yuae ('I'ri/JtriKia Auinntio/a). This, if kejit well trimmed,
forms a thick, bushy growth, which is ornamental, higlily

u.seful, and also quite capable of keejiing out stock and serving-
as a general protection to the enclosed area. The only-
drawback to the mortigeneral use of this plant for the purpose-

mentioned, is that its growth is very slow.

FIBRE CONGRESS AND EXHIBITION.

Arrangements have been made to hold a Fibre

Congress and Exhibition at Sourabaya, Java, in October
of next year, under the auspices of the Dutch E:tst

Indies Agricultural Syndicate, which has received

a substantial Government grant, and contributions

from private busiiiess firms in assistance.

The Congress that is to be held will discuss the cultiva-

tion of fibre plants, and the extraction and preparation of

the fibre, on a conuntercial scale. A prominent place in the

programme will be given to the consideration of fibre plants
that are most suitable for cultivation on a large scale in the

tropics, e.g., Sisal hemp {Ai/inv ri</ida, var. .tisd/ann), w-hich

is especially ada|>terl for growth in dry countries, and Manila

hemp (.!/».<'» ti.rli/is), which produces a profitable crop ini

the more moist districts of tro])ical countries.

There will be oh view at the same time an Exhibition of

fibre-producing plants; of the fibres manufactured therefonn,
and of the machinery used in preparatiim of the same. Various

medals, diplomas, and prizes will be oftcred for machinery
used in connexion With the fibre industry. The machines

sent in for competition will be required to work for

a .suflieient time before the Conunittee to show their capacity.

Special attention will be jiaid to this testing of machines^
both as regards the extracticm and preparation of the fibre.
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WEST INDIAN PRODUCTS.

Drugs and Spices on the London Market.

j\Ir. J. R. Jackson, A.L.S., h^s forwarded the

'following report on the London dru^^nd spice marivets

•during the month of March —
But very little change can be reported in the condition

of the spice and drug markets since onr February report.

•Ill some articles March has seen a slighlj improvement, and

among such may be mentioned West Indian mace and

nutmegs. The general tone, however, remains dull, which

coiulition is attributed to current and prospective disturb-

ances, such as the Balkan difficulty, the changes in the

American tariff, and the inevitable British budget.

The following details will show .the position held

by West Indian products :
—•

i

GINfiER. =>

At the first spice sale on the 3rd of th^ month no .Jamaica

was ottered, but some 350 bags of new crop Cochin were

bought in at from 3Ss. to -lOs. for fair to 'good washed rough.
Some .Japan was ottered and also bought in at 'i-x. per cwt.

A fortnight later, Cochin and Calicutrwere represented by
500 packages, all of which were bought in at the following

prices: Bold and medium native cut all 75.s-.; medium and

small from 53.f. to 55s.; brown rough and washed Cochin,
at 40s.

' On the 24th, no Cochin or Cali<mt was ottered, but

Jamaica was represented liy 97 packages, for which there

was a good demand at advanced rates, railging from l.«. to is.

per cwt., the prices realized being as follows : Fair bright,

61.S-. M. to 63s.; middling to good middling, 59s. to 61s.,

and good ordinary small, 55s. to 57.S. per cwt. .Japanese
was quoted at this auction at 32,s. &d. On the last day of

the month a still firmer tone prevailedj' although no sales

were ettected. Fifty-one packages of good dullish washed

Jamaica were ottered and bought in at 62s. to 70s. per cwt.;

washed Cochin was also held at 40s., aiid, Japanese at 32s. 6(/.

NUTMEGS, MACE, AND PIMENTO.

The otterings of nutmegs at the firstauction on the 3rd

were unimportant. On the Nth, however, some 210 packages
of West Indian Avere disposed of, at an aflvance of \d. per lb.

over previous prices, while some 33 packages of Singapore
were offered without reserve at cheaper rates. A week later,

prices again advanced generally, 19 packages of West Indian

being ottered and disposed of at 5i{^. f8r 85's, b\d. for 87's

to 88's, and 4-^fL for 92's. Singapore'was represented by
66 boxes, all of which were bought in at'7|(/. to 8f?. for 78's

to 79's. At the last spice .sale on March .^1, the market stood

thus : 5fc7. for 80'.s, ohd. for S5's, .5*/. for 89's, 4Jrf. to M.
for 107's, and 4rf. for 108"s. Fifty-seven boxes of Singapore
were ottered at this auction, 45 of which were sold without

»-e.serve at 4|rf. to M. for llO's. -,

^lace, at the first auction on tlief 3rd, realized from

Is. 6'/. to Is. 7'/. per lb. for fair jiale, and Is. for broken,
8 packages of West Indian selling at these rates. On the

17th, prices had risen \d. to '2d. per lb., /18 packages of West
Indian realizing for good palish l.<. 8</,j to l.s. 9(/., for fair

red 1.?. 6rf., and for broken ].<;. 'id. pe? Di. A week later

prices had again advanced. Twenty-six cases of Java were

offered r^-nd disposed of, fair pale fetchi^^ig 2s. \d., and good

pale and reddish Is. lOrf. At the last auction on the -3 1st,

West Indian fair sold at Is. 8tZ., and broken at Is. 3*/. (Jood,

flat, red Java fetched Is. lOf/. per It).,
3 cases out of 23 ottered

being .sold at this rate. Pimento at the beginning of the

month was cjuotcd at '2d. per B)., at whiflli price all the otter-

ings, consisting of 100 bags, were disposed of at the auction

on the 10th. A week later 275; bags of ordinary fair were
offered and bought in at 2^1/. p^r tti., which price remained

steady to the end of the montln

SARSAPAE.JLLA.

On the 25th, some 15 bales-of grey Jamaica sarsaparilla
were offered and sold steadily at from Is. 4rf. to Is. 5'/. per ft>.

for roughish to fair, and Is. id. for damp and country

damaged. Seven bales of fair Lima-Jamaica realized Is. \d.

to Is. 2(/., and a more chumpy quality fetched Is. Twelve
bales of native Jamaica were ottered, 7 of which were sold

at Is. \d. to l.s. '2d. for fair to good red. Is. for palish red,

and \\d. for ordinary dull red, and yellow mixed.

KOLA, LIME .rUICE, TAMARINDS, ETC.
1

Of kola, in the early [lart of the month, 2 bales of fair

dried Jamaica halves sold at 1
^rf. per lb. At the same period,

8 hogsheads of Montserrat lime juice, good pale raw, were

ottered and disposed of at Is. 3'/. per gallon, a price which
held for a similar ipiantity at a later period of the month.
On the 10th, the offerings of-tamarinds amounted to 95

packages, 10 only of which found purchasers at 7s. 6d. per
cwt. in bond, for ordinary dry pali.sh Antigua. At the auction

on the 17tli, 97 Isarrels of Barbados were ottered and bought
in at 12s. per cwt., in bond. In> chillies there has been firm

demand. Sierra Leone being quoted at 50s. for gooil, and o5.s.

for fair Nyassaland. Malta strip orange peel, at the end of

the month, was ottered and bought in at 10c?. per lb., while

at the same auction 5 cases of
:
dull strip were disposed of

without reserve at \d. per lb.

ARENGA SACCHARIFERA.
J,

Several palms are cultivated for their sugar-yielding

properties, of which the most important is the wild date

(Phoeui.i- si/h't'sti'is). Another palm \'aluable for the same

reason, and which is largely grown in ilalay and other parts
of the East Indies, is Arcm/a xaei'/tari/tra. This species has

been introduced into Jamaica, and BuUetin 1J^2 of the

Bureau of Plant Industry, U.S. Department of Agriculture,
mentions it as being among the plants introduced into the

United States last year by the Department. The specimens
were imported from Java.

Sugar is obtained from the palm by evaporation of the

sap that flows from wounds made in the young inflorescence.

This palm is a kind that need.s much room and light, a fact

which prevents the establishment- of closely planted groves of

the palms that otherwise might be very profitable. About
100 trees form the maximum jhat could develop per acre of

land.
,

The tree fio'irishes best iu .Java at an altitude of about

1,800 feet. A sugar yield cannot be obtained from it until

it has reached :.t least its ty\elfth year, and its term of

production lasts from three to five years. During this

period a .single tree may return as much as 450 lb. of

sugar. At this rate, an acre bearing 100 trees would yield
about 20 tons, which works oitt at rather more than 1 ton

of sugar per acre per annum. Catch crops may be grown
beneath the young palms for the first few years, but at the

end of the sugar-producing period the land must be cleared

and prepared for a fresh [ilanting.

Arciiija .farc/idrifoa is .iojnetimes referred to as the

.sago palm, since the heart of the,stem contains large quantities
of farinaceous matter. A vaiipty- of sago is obtained by

washing and granulating this [lith.
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MARKET REPORTS. INTER-OOLONIAL MARKETS.

London,— April 27, 1909. The West Indi.a. Ck>M-

MiTTEE CiECUL.\u
;
Messrs. E. A. he Pass & Co.,

April 16, 1909.

oW. eonling t(i quidity.

to

Arrowroot—.St .

BalaTa—Sheet, •2/4 ; block, "1/8L
Bees-wax—£7 17 ». <)</. for dark to pule.
Cac.\o—Trinidad, 57/0 to 70/- per cwf. ; Grenada, 5()/-

57, 6 per cwt.

Coffee—Santos, .33/;-! per cwfc.
; Jamaica, no quotations.

CoPKA—AVest Indian, £1!) 17.>'. (if/, per tun.

Cotton—Nevis and St. Kitt's, V'Ul. to 13]./. ; Barbados,
13,7. to Ud.

; Anguilla, 1-2'^i.L

FsriT—
Banax.\s—Jamaica, 4/6 to !)/- per liunch.

LiJiEs—Not wanted.
Pl>'E-.\PPLES—St. Michael, I'd to 4/-.

Grape Fruit—5/(i to !»/- per box,

0r.4>'GES—Jamaica, ti/- to 9/- per bo.x.

Fustic—£3 to £4 per ton.

GlKGER—66s. 6'-1. to 60.V. for goiid middling t" fair lirighl.

Honey—23s. dd to 34s. (id. j)er cwt.

IsiNGL.iSS—West India lump, 2/2 to 2/6 per Hi.

LlJlE Juice—Raw, 1 - to 1/3 per gallon ; concentrated, £1S
per cask of 108 gallons ;

distilled oil, 2, -
per ft.

; hand-

pressed, 5/6 per lb.

Logwood—£3 to £4 5s. per ton
; roots, no ipjotations.

M.\CE—Quiet.
Nutmegs—Steady.
Pimento— Quiet.
Rubber—Para, fine har<l, 5s. VM. per lb.

Rum—Jamaica, 3/4 to 7 ; Denierara, 1/6 to l/'6i, proof.
SuG.\R—Crystals, 15/4j to 16/- ; Muscovado, 15s. to Kis. ;

Syrup, steady ; Molasses, no quotations.

lary,

New York,— April 16, 1909.—Messrs. Gillespie,

Bros. & Co.

Cacao- -Caracas, 12j'c. to 20c. ; (Grenada, l.'ijc. to I'.fy. ;

Trinidad, 13c. to IS^'c. ; Jamaica, He. to 12,'.c. per lb.

Coco.v-NUTs—Jajiiaica, select, $23-00 to §24 -00; culls, SS14-00

ti>§15-(X); Trinidad, select, $22-00 to §23-00 ; culls.

$13-00 to §14 -00 perM.
CoKKBE—Jamaica, ordinary, 74C. to 8.^c.

; good ordina
'.)c. to 9ic.

Ginger—Sic. to 10c. per lb.

Goat Skins—Jamaica, 50c. to 5.5c.
; Antigua and Barbados,

from 4.5c. to 50c.
;
St. 'i'hom.-is, St. Croix, .St. Kitt's, 45c.

to 48c. ])er Hi., dry flint.

GiiAPR Fruit—Jamaica. $4 '(JO to $4-25 per li.nreb

Limes Dominica, $525 to $5-75 per barrel.

Mace—.33c. to .3~c. ]>er ft.

NuTME(is- llO's, !)Jc. |ier lb.

Oranges—Jamaic.-i, $1-.J0 to $2-00 per bnx. ¥2-.50 tn .Si-,50

per barrel.

Pimento— 4.\c. i)er 11).

«i'oMt -Ccntrifug,-ds, !»6% 3-92c.; Muscovados, 89°, 3-42c.;

Molasses, 89", 3-17c. per lb., duty paid.

Barbados,—Messrs. LeacOCK lie Co., M;iv «, 1909;
Messrs. T. S. Gaer.away i Co., May 10, 1909.

Arrowroot—St. Yiucenr. $3-90 to $4-00 per 100 ft.

Cacao—Dominica and St. Lucia, $11 -50 to $12-00 per 100 ft.

Cocoa-nuts—$13-00 for unhusked nuts.

CoFFF.E—.Jamaica and ordinary Rio, $10-00 to SH'OO per
100 ft.

Hay—$1-15 per 100 ft.

Manures—Nitrate of .soda, .§62-00 to $65-00: Oldendirflfa-

dissolved guano, $55-00 : Cottiin manure, $42-00; Cacao
manure, $42-00 to $48-00; Sulphate of ammoni.a, $72-00
to $75-00; Sulphate of potash, $67-00 jier ton.

Molasses—Fancy, 17c. ; Grocery, 20c. per g.-illon.

Onions— Strings, $3-50 to $4-00 per 100 lb.; locse, no

quotations.
Potatos—Nova Scotia. $1-60 to $1-75 per 160 ft.

Peas—Split, $6-00 per liag of 210 ft.; Canada, $3-40 per
bag of 120 ft.

Rice—Ballam, .$5-00 to .$5-10 (180 ft.); Patna, $3-80;
R;ingoon, $3-00 per 100 ft.

Sugar—Dark Cry.stal.s, 9(i $2-30; Muscovado, m° $1-80;
C!entrifugals, $2 20 to $2 40.

British Guiana,—Messrs. Wieting it KicnTEs, May 1,

1909 ; Me.ssrs. S.axdbach, Parkeh &. Co.,

April 30, 1909,

-St. Vincent, $900 to .$9-50 per 200 ft.

L-nezuela block, 32c. ; Demer,-ira sheet.

barrel of 196 ft.

48c.

Arro\\'iioot~

Balata— V
to 50c. per ft.

C\C.-^o—Native, 14c. per It).

Cassava—60c. to 8tlc.

Cassava Starch—$6-0(t i)er

Cocoa-nuts—$16-00 per M.
Coffee—Creole, 12c. to 13c.

; Jamaica, 13Aa. per ft., -slow.

Dhal— $4-'.)0 to $5-00 per ba^' of 168 ft.

Eddos—$1-20 to $1-44 per barrel.

Molasses—No quotations.
Onions—Lislion, 6c. to 8c. per H).

Plantains—20c. to .36c. per bunch.
Potatos—Nova .Scotia, $2-.50 t)) $:'.-25 por lOo ft.

Potatos—Sweet, Barbjulos, $1 1)8 per t)ag.

Rice—Ballam, $5-.jO; Creole, $440 to .$4-50.

Split Peas—$6 00 per bag (210 ft.); Mai-seilles, $3-.50
to $3-75.

T.-VNNIAS—$2-04 to .$2-40 per b;i^'.

Yams—White, $216 [ler l)ag ; Buck, $2-()4.

Sugar—Dark crvst)ds, $2-35 to .$2 55; Yellow, $3
$3-25 ; White, $360 to $380; Molasses, .$2-35 to

per 100 It), (retail).

Timber Greenheart, 32c. tii 55c. per cubic foot.

Wali,ai:a Shingles—$3-75 to $575 per M.
CoRiiwooii—$2'00 to $'2-40 per ton.

10 to

Trinidad,— May 1, 1909.—Messrs. Goedox, Grant >S: Co.

Cacao—Venezuelan. $12-00 tt) $12-25 per fanega; Trinidad,
$11-25 to .i<12-00.

Cocoa-nits—$22-00 per .M. f.o.b. f..r large selected pealed
in bags of 100 It).

CocoA-xuT Oil—68c. per Imperial g.-dloii, cask included.

Coffee—Venezuehin, 8c. to 8.',c. per ft.

Copra -.$3-20 per KKI ft.

Dual .$4 -(15 to $4-75 per 2-bu.shel Img.
Omon.s—$2-.50 to $5-00 per KH) ft. (rebiil).

Potatos -
Engli.sli, $125 t.) $1.30 per 100 ft.

Rice—Yellow, $5 -tK) to .$5 -25; Wliite, $4 -5t) to $4 90 per bag
Split Peas- $5-25 to $5 -.50 per bag.
Sugar—Amen(ian crushed $5-10 to $5-20 per 100 lb.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.

Volume I. Xo. 1 out oi print. No.:;. :!, 3, and 4, in original paper cover.s as issued, price Is. each. Post free, Is. 2d.
Volumes II, III, IV, V, VI and-VII :—Price 2s. each

;
Post free 2.s. Sd.

Volume VIII. Nos. 1, 2 and .'5.' AVest Indian Agricultural Conference, 1907; abstract of Proceedings and Reprint
of Papers. No. 4. .Agricultural Conference, 1908; Presidential Address and Abstract of Proceedings.
Price Gd. each nunibei'. Post free, Sd.

Volume IX. Nos. 1, 2, 3, and 4. Reprint of Papers read at Agricultural Conference, 1908, with summaries of discuss-

ions following. Price G'i. Post free, 8rf.

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

.adapted to West Indian conditions. They contain, amongst other subjects, summaries of th..' results of the experiment work
on sugar-cane and manures, the full official reports of which have only a limited circulation. The following list gives particu-
lars of all the pamphlets which are still available. The missing numbers are out of print and can no longer be supplied :

—•

(3) Seedling and other Canes at Barbado3,-in 1900. Price 2d. (39) Seedling and other Canes in the Leeward Islands, 1904-5,

(5) General Treatment of Insect Pests, 2nd. Edition Revised. Price 4rf.

Price id. (40) Seedling Canes and Manurial Experiments at Barbados,
(7) Scale Insects of the LesscrAntilles, Pftrt I. Price id. 1903-.5. Price dd.

(9) Bee Keeping in the West Indies. Priie 4d. (41) Tobago, Hints to Settlers. Price 6rf.

(12) Seedling and other Canes in the Leeward Islands, 1900-1. (42) Manurial Experiments with Sugar-cane in the Leeward
Price 2(7. Islands, 1904-5. Price id.

(13) Seedling and other Canes at Barbados, in 1901. Price id. (43) The Use of Cotton Seed and Cotton-cake-meal as a Feeding
(14) Screw Worm in Cattle at St. Lucia. Price 2d. Stuff on West Indian Plantations. Price 2d.

(15) Plain Talk to Small Owners. Price 2d. (44) Seedling Canes and jManurial Experiments at Barbados,
(16) Hints on (Jnion Cultivation. Price 2d. 1904-6. Price 6d.

(17) General Treatment of Fungoid Pests. .'Price id. (45) X. B. C. of Cotton Planting. New and Enlarged Edition.

(18) Recipes for cooking West Indian Yams, Price 2d. Price dd.

(19) Seedling and other Canes at Barbados, in 1902. Price 4(/. (40) Seedling and other Canes in the Leeward Islands, 190.j-tf.

(20) Seedling and other Canes in the Leeward Islands, 1901-2. Price id.

Price 2d. (47) Manurial Experiments with Sugar-cane in the Leeward
C22) Scale Insects of the Lesser Antilles, Part II. Price id. Islands, 1905-0. Price id.

(25) Ground Nuts in the West Indies Price 2d. (49) Seedling Canes and Manmial Experiments at Barbados.

(26) Seedling and other Canes at Barbaa...s, .
in 1903. Price id. 1905-7. Price 6./.

(27) Seedling and other Canes in the Leeward Islands, 1902-3. (50) Seedling and otlier Canes in the Leeward Islands, 1900-7.
Price 2d.

'

Price 4-/.

(28) Barljados and Porto Rico Molas.ses.
'

price 3d. (51) Manurial Experiments with Sugar-cane in the Leewsrd

(30) Manurial Experiments with Sugar-cane in the Leeward Islamls, 191)0-7. Price id.

Islands, 1902-3. Price 4d.
,

(53) A. B. C. of Lime Cultivation.
^
Price 4(7.

(31) A. B. C. of Cotton Planting. Price 4^. (o4) Fungus Diseases of Cacao. Price id.

(32) Seedling and otlier Canes at Barbados, in 1904 Price 4(7. (55) jMilHons and Mosrpiitos. Price 3(7.

(33) Seedling and other Canes in the Leeward Islands, 1903-4. (56) Seedling and other Canes in the Leeward Islands, 1907-8.
Price 4(7.

^^
Price 4 7.

(34) N(.jtes on Rabbit Keeping in the Wegi; Indies. Price 2d. (57) Manurial Experiments with Sugar-cane in the Leeward

(35) Information in regard to Agricultural Banks. Price id. Islands, 1907-8. Price id.

(30) Manurial Experiments with Sugar-cape in the Leeward (58) Insect Pests of Cacao. Price 4(7.

Islands, 1903-4. Price id. . l (.50) Seedling Canes and Slanurial Experiments at Barbad(W,
(37) Cultivation of Oranges in Dominica. "Price id. 19i)()-8. Price G(/.

(38) Cultivation and Curing of Tobacco. .Price 4(7.

The above will be supplied post free for an additional charge of Id. for the pamphlets marked 2(7., Id. for those
marked 4(7., and U(7. for Nos. 40, 41, 44, 4-5, and 49.

The ' AGRieULTURAL 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 he distributed, regularly, by each mail, and is on sale by the
local agents of the Department at one Tienuy per number, post free, id. The subscription price, including postage, is

2s. 2d. per half-year, or 4.s. id. pe'r'.-a.nnum. (Jwing to certain numbers being out of [U'int, only Vols. IV and V can
he supplied com[ilete, with title page anjj index as issued. Price 4s. Post free, os. Only a few copies available. All applica-
iion-'f for ouide-i 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 Deiiartment :

—
London: Messrs. Dulau in Co., 37, Soho Square, W. Ciiy jljrejiis.- The West India Committee, 1.5, Seething

Lane, London, E. C.—Barbados:
i|,essrs.

Eowen it Son.s, Bridgetown.
— Jamaica: The Educational Supply

Company, 16, King St., Kingston.
— British Galana: '

Daily Chronicle' Office, Georgetown.— TrwiWacZ.- Messrs. Muir-
Maeshall it Co., Port-of-Spain.

— Tobago: Mr. C. L. Plagemann, Scarborough.
— Grenada: Messrs. F. Marrast .fe Cc,

'The Stores,' St. George.
— St. Vincent: Mr. Stanlry Todd, .4gricultural School.—St. Lucia : Mr. E. Buckmire, Botanic Station.—Dominica: Messrs. C. F. Duverney &. Co, Market St., Roseau.—Antigua: Mr. S. D. Malone, St. John's.—

Si. Kitt'e: Thk Bible and Book Supply .\gency, Ba.s.seterre.—Nevis: Mr. S. D. Malone, Charlestown.'
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Paris Green ! Paris Green !

Warr.^nt9d and Guaranteed Strictly Pure, and to be of
the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

Tlie only sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other pests.
Guaranteed to be absolutely pure by the niaiiufacturers. Used extensively throughout the British A\'est Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that llie packages bear tlip name of the manufacturers :
—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WORKS ;

Newark, N.J., U.S.A.
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MAINTAIN THE YIELD-
B |^^,jf^'j» ..jatfM.u*wm..

- w.

The problem in ( anc Culture i> how to nia'ntain tin? vu'ld. Coutinucil crojipiiig . xhausts the soil of all its

available iilant tVn.d,

The solution to tl c prnblem is projicr tillage and rational fertilizing.

Potash, riiosphori,- Aiid, anil Nitrogen in pro) er pioportioii always pays when applied to w.jl tilled soil.

For free Uterature and special information on Tropical Agriculture address to :

<iK,KMAN KALI WctHKS

;$() Kmpodrajo,
Uox l.(H(7, ll.iv.ina, Culwi.
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vf^^
L'^_ N moso countries the question of the world's

^•^ supply of timber, and its relation to the

^^4=K:^a^ inereasinj^ demand, has received attention

of late years. In earlier times the virgin forests that

existed in many parts of the world, even in Europe,

proved an adequate source of supply of all the timber

required. Rapid increase of population, however, has
^ demanded largely extended areas for food-producing

purposes, and as a result the primitive forest lands are

ZD being increasingly depleted, and applied to agricultural

uses. Further, the advance in [xipulation has natuially

brought about a gieater demand for timber of all kinds,

to be used in house construction, and in the m.inufac-

ture of furniture, and manj' other necessities of modern

life. The manufacture of paper pulp is another indu.stiy

which of late years has- drawn enormously upon the

sources of timber supply.

The question of a cheap timber .supply is a most

impoitant one, but of late years there has been a con-

.stant tendency towards increase in price, and in most

European countries warnings have frequently been

given that the jilanting up ol woodlands will have to be-

undertaken on a much more extended scale if produc-

tion is to keep jiace with demand. Unfortunately for

the general consumer, however, the question of time is

the most important factor in raising marketable tiui-

ber,and a number of years must necessarily elapse before

the relationship between supply and demand can be-

placed on a more satisfactory footing.

In Great Britain the total value of the wood and!

timber imported each year amounts to over £27,000,000.

Of this enormous quantit}-, the great bulk consists of

pine, larch, spruce, etc., from Russia, Scandinavia, and

Canada. Smaller quantities of more valuable woods,

such as mahogany, teak, ebony, etc., are imported from

tropical countries.

Since there exists over 20,000,000 acres of waste

land in the United Kingdom, the question has

repeatedly been urged that portions of this enormous-

area might well be utilized in the production of a good

proportion of the timber now imported. Three Royal

Commissions have within comparatively recent years

sat to consider this matter, and the third has but

lately issued its report. In this the Commissioners
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state that they have come to the conclusion that of the

waste land existing in the United Kingdom, about

9,000,000 acres are suitable for afforestation, and they

suggest that about 150,000 acres should be planted up

annually. The reiiurn obtained in course of time would

be sufficient to repay both capital and interest.

In countries where the n.-itural \voij(llands have

been exploited for timber purposes, and adequate re-

planting has not been done, it is easy to recognize the

importance of taking measures that shall ensure an

increasing supply of home-grown timber, and lessen

dependence on declining foreign sources. But v.hen

matters have been allowed to'drift for a long period of

years, there frequently exist peculiar difficulties in the

way of the establishment of systematic timber planting

operations. Probably the chief difficulty depends upon
the great extent to which the time element enters into

the question of the monetary return thnt mny be

expected. Re-afforestaiion is a ipiest.ion of national

importance in numbers of countries, but it is also an

economic question. The great bulk of the waste lands

of Great Britain belong to private hind-ouners, who

in the present depressed condition of agriculture, may
well argue that they cannot afford to enter upon an

undertaking which will involve great outlay, and from

which no return can be expected for from twenty to

eighty years or more, and the benefit of which will be

reaped by another generation.

These considerations, however, should not weio-h

with the State, the life of which is continuous, and it

is the obvious duty of every (Government to see that

all the waste lands in its possession which are not

adapted to give an adequate return if utilized for agri-

cultural purposes, but which ai-e fitted for growing
certain kinds of timber, should he jilanted up with

useful species of trees. Such plantations should serve

as an object lesson to private estate ov.'ners, and be also

useful as Forest Experiment Stations, at which

valuable data in regard to the cost of establishing and

managing woodlands on the most economical basis

could be accumulated.

It should be remembered, loo, that a poor soil is,

in time, vastly improved by bearing a forest crop, if

the trees are maintained in a proper condition as

regards density, for the spreading roots permeate the

subsoil, draw upon its sources of nutrition, and gradu-

ally convert it into soil proper. The fall of the leaves

too, and their decay, impart a large amount of humus
to the soil, keeping it moist and improving its fertility.

The relationship between woodlands and water supi)lv
was discus.sed in the last issue of this journal.

Among European countries Germany has long
taken the lead in regard to forestry matters. No less

than 2(i per cent, of the whole area of that country, or

3.5,000,000 acres, are under woodland, and the average
timber return obtained has been estimated at about

40 cubic feet per acre per annum. By means of

University Departments and Forest Academies the

German Government has provided excellent facilities

for obt.aining instruction in the subject. Much the

same state of affairs, though on a lesser scale, exists in

France. In the Scandinavian countries, forestry is at

once an art, and a yvery paying business. In all those

countries, the State forests are making very handsome

returns on the capital oull.-i}'.

But in no country has the subject of forestry

increased so much in importance, or received so much
attention, as in theUnited .States during the p.ast ton

years. It is stated in the Yi'arhonl,- of the U. S. Depart-
ment of Agriculture, that since 1^S97 the National Forests

have increased from 89 000,000 acres, practically unused

and unprotected, to l(i5,000,000 acres, used, guarded,

anil improved in productiveness and accessibility.

Though the Government forests have not been under

expert control for more than a few years, they are al-

ready self-supporting, and will no doubt become highly
remunerative with the lapse of time. The facilities

for forest education have also largely increased, and

regular, systematic courses of instruction, extending
over two. three, or four years, are given at seven uni-

versities, and a large number of forest schools. Ad-

vantage is being taken of these facilities, and the

number of graduates frov the American forest schools

increased from three in 1.S99 to sixty-six in 1907. And

yet the article to which allusion has been made calls for

more vijrorous action in connexion with the national

suppl}' of timber, and points out that in the United

States as much timber is now being used in one 3'ear

as can be grown in ihreo.

In the West Indies this matter of re-afforestation

has .attracted some small .-imount of attention of late

years, although little has been done so far. Large
numbers of trees suitable for timber exist in the various

islands, and a good de.il of useful information in this

connexion is contained in two papers entitled respec-

tively, 'The Timbers of Jamaica," and the
" Timbers of

Dominica,' which appeared in the West IiKlidn linUctin,

Vol. IX, No. -i, just issued. Useful efforts might be

made in the direction of increasing the supply ol home-

grown timber available for employment in these islands,

but tlie ability to establish an export trade would appear
to be limited to p.irl.icular

cisi s in special islands.
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SUGAR INDUSTRY.

Sugar-cane Cultivation in Natal.

Cane cultivation is prospering in many parts of

Natal, and there appears to be little doubt that sugar
production will soon develop into an important addition
to Soiiih African industries. While in 1905-6, the

(Uitput of cane sugar in Natal was 26.003 tons, it

increased to ."U.OOO tons in l!)06-7, and in 1907-.S
reached 40,000 tons. The entire coast district of the

colony is stated to be suited to cane culture, as the soil is

fertile, and the rainfall sufKcient. An article on the

subject of cane cultivation appeared in the Abated Agrl-
cultural Journal of Deceiiiber last It should be
stated that the ' Uba

'

cane to which reference is made
below, has been e.Ktensively tried in some of the West
Indian islands, and found to be undesirable.

Many varieties of cane liave at ditt'erent times been

grown in Natal. These include the Bourbon cane, and
-several kinds from Mauritius, and Queensland. At present,
however, a variety known as the '

Uba,
'

which is su[ppose(l
to have originally come from India, is grown alinnst exchi-

sively.

The ' Uba '

has been described as a deep-rooted, green,
woody cane of great vitality. From ;i milling point ot" view
tliis cane is undesirable ; it is thin, tough, wiry, and fibrous.
Mill managers say that from 10 to 30 per cent, more power
is required in crushing this cane than for any other variety.
But planters like it, .since it is hardy, bears drought well,
and ratoons readily.

Some years ago a few seedling varieties of cane were
introduced into Natal from the West Indies and British
Guiana. These included canes B.109, D.9.5, and B.15.
From the comparative results of analysis quoted, liowever,
the seedlings do not appear to give so satisfactory a percentage
of saccharo.se as the standard 'Uba.' While the latter
showed an average percentage of .saccharose equal to IS-OI,
the percentage shown by the seedlings ranged only from 12-68
to 15-83. The ' Uba '

contained a greatei- i)roportiou of fibre,

however, and it is further added that the seedling canes
were gathered .somewhat unseasonably. Trials are'stOl in

progress, and it is possible that West Indian seedling canes

may yet come to be extensively cultivated in Natal.

Sugar-cane appears to be grown on a variety of sods,
ranging from light sand to clay, the chief kind being a red,

.sandy loam, light in te.xture, and easy to work when broken
up. When first cleared of bush this class of land is very
fertile, and has been known in good seasons to give yields of
\ to 5 tons of sugar crystals jier acre fi-om plant'canes.

The cultivation given on cane lands in Natal is very
thorough. Disc ploughs are more commonly used than
moulddioard ploughs. The land is ploughed, cto.ss ploughed,
and then harrowed. Very little manure—apart from mill
refuse—appears to be used on the cane estates.

The cane rows are . planted from .5 to 6 feet apart.
Frequently a '

drill plough
'

working 9 or 10 inches deep, is

used for opening a furrow in which to plant the cuttincs or

tops. Sometimes whole canes are
[il
an ted

;
in other cases

long cuttings arc u.sed, and placed two, three, or four together

m the drills or holes. AVlien first set out, only 1 or 2 inches
ot sod are placed over the planted cuttinsjs, but as the
young shoots grow up, the covering of soil is" increased until
the hole is filled. The general time for plantin-- is in Ausjust
or September, but it may be done so late a.s Decembe'r or
January. Weeding operations are regularly performed until
the canes have grown sufficiently to cover the gri>und. At
a later period the crops are frequently trashed, although many
planters neglect this practice.

The cane crop in Natal take.s so long as from twenty to
twenty-four months from planting before it arrives at maturity.
This not only applies to plant canes, but to ratoons (of which
several crops are frequently grown) as well. Cutting generally
begins in August, and continues on until -January. The
(luestion of shortening tlie period which elapses between
planting and harvesting is an important one from the economic
point of view, and with increased settlement, and higher
land values, this question will demand consideration. It is

po.ssible th3t .something might be done by the introduction of
more early rii>ening varieties.

An average cane crop in Natal is about 20 tons to the
acre ; 30 tons are considered a first-class crop. Trash is so)"e-
times burned in order to destroy grubs. It is not regarded
as being of so much value as in the West Indies, .since an
abundance of bush can be obtained to replenish the stores of
humus in the land. In other cases the trash is raked on to
alternate rows, leaving the remaining alternate rows clear ;
the.se latter are then left free for the cultivation of some quick-
growing crop. In the ne.xt season the treatment is reversed :

the crops that were previously cultivated are now trashed,
and kiice ivrsn.

The Natal sugar estates are usually large in area, and
prat'tically all the cane lands are under Eurojiean manage-
ment. There are no small native plantings of any conse-
quence. Many large and up-to-date central factories have
been erected, although the capacity of these plants has been

_ta.\ed
in recent years as the result of the rate at which the

industry is developing. Practically all the work on the
sugar plantations is done by indentured Indians.

From the particulars given, it would apj)ear that the
biggest central sugar factories are capal)Ie of handling 260 tons
of cane per diem of twelve houi-s. The cane is bought from
outside estates at a fixed price ]ier ton, but if the expressed
juice falls below an arl>itrarily fixed Beaumc standard,
a reduction in the price is made. The larger factories are
usually up-to-date, so far as the machinery and processes are
concerned, and in most cases the mills are double, consisting
of the first three rollers, an intermediate carrier for macenv
tion, and the second three rollers. It is calculated that
6o per cent, of juice is obtained from the ' Uba

"

cane, and
from 70 to 7.5 per cent, from softer cane.

It is stated that it takes variously from 12 to 20 tons
of Uba cane to yield 1 ton of crystals. A first-class factory
has been known to obtain 1 ton of crystals from 12 J, tons of
Uba cane as a season's average, that is to .say, every lOO
tons of cane yielded 8 tons of crystals. It will be" seen
from these figures that a good deal'of sugar is lost, and it is
estimated that foi every 100 tons of canes milled, over 3
tons of sugar pass a\\ay in the megass and are burnt. This is
a serious loss of jirofit to the industry, and the writer of the
article in the Siitul A;/ricuf(ii.r(tl Journal points out that the
best means of pre\enting this loss is by the introduction and
adoption of the ditt'usion process of extracting the cane juice.

The above particulars are interesting, as applying
to a country with a developing cane sugar industry, but
It will be noted that some of the findings are not in

agreement with West Indian experience.
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WEST INDIAN FRUIT.

LIME GROWING AT NEVIS.
The interest than is being .shown in many ]y.\rts of

the West Indies in efforts to increase the variety of

crops grown is an e>;conraging sign. An in»~tance m
point is reported fi'om Nevis, wliere—as at Tortola—
efforts are being made to'bring about tlie e.xistence of

a lime industry. In his report for the nmntli of A[iril

last, Mr. J. O. Maloney, Agricultural Instructor,
writes :

—
At present some attention is being paid to growing

limes on a .small scale at Nevis. 3Iany thousands of seedlings
were distributed from the E.xperiment Station in 1907, most
<;>f which are now growing well. I might also mention that

some other spots weie planted in 1005, hut have not thriven

well, on account of the fact that they have not received

proper attention.

Orders have just been received at the .Station for

70,000 lime seedlings, of which 2,000 have already been

delivered, and it is hoped that a large supply will soon be

ready for distribution.

It is tjuite evident that with a certain amount of care,

limes can he successfully grown at Xevis, although the rain-

fall is somewhat small.

LIME INDUSTRY IN VIRGIN ISLANDS.
Allusion w^as recentl}' made in this journal to the

fact that the prospects for the (leveloi)ment of a small,
Ijiit reniuneraiive lime industry in tlie Virgin Islands

H-ippear [iromisini,'. A short report has lately been
received from 3Jr. W. C. Fishlock, Agricnhuial In-

structor for the rrc>ideiicy,' giving particulars of the
work done in this direction during lOO.S-i).

Linies were purchased at the Kxpeiiment Station

throughout the
yi.'ar. and up to the middle of .March

of this year, Mr. Fishlock had bought iO.-27:i lb. of

fruits, or about 2.52 barrels,, The sum jiaid out for

tliis quantity was .£34 ll.s. d'l.

Lime juice was prepared from the purchased fruits,

and at first the plan was tried of e.xporting this juice
in the raw slate. About 200 gallons were shipped,
but it was found, however, that the cost of casks,

freight, etc., was too large to allow this method to be
remunerative. The raw juice has been boiled down to

the concentrated condition, and later shipments have
consisted of concentrated juice. In March last about

1.50 gallons were exported to London, and this quantity
was valued at al)r)iit £45. This ph) cely to prove
more yirotitable than that of shipping the raw juice.

With further exuerience, and as the industry

develops, the cost' of preparation may j)ossil)ly be

somewhat reduced, and by-productb, such as the

essential oil, mav be saved.

PREPARATION OF GRAFTING WAX.
A useful recipe for the ]ireparatii>ii of giafting wix

was lately given in the American Jin'i-iml <i/ Aijri-
i-iiUitre. It is as fcillows :

—
The best grafting wa.x is made from 4 parts of resin,

2 parts of bees '-wa.x, and ) part of tallow, all by weight. An
iron vessel of some kind should be used for melting the

components of the mixture, which should be done over a slow

fire. The resin is melted first, then the bees'-wax is added,
and finally the tallow. The three ingredients are gently
stirred so as to bring about a thorough mixture.

The melting process Avill take from twenty minutes to

half :.n hour, and card must be taken to avoid burning the

melted mixture. When properly mixed, a small portioa
is poured into a bucket of cold water, and in a short time it

will l)e cooled sufficiently to be lifted out \^ith the hand and
worked in any way desired. During this process, the hands

must be kept moderately greased with tallow to prevent

sticking.

When the ci.lour of the grafting wax mixture has

become pale yellow, if''has been worked snfticiently, and may
lie made into rolls of convenient size— ."i or 4 inches long, by
about 1 inch in diameter—and pliced in another vessel of

cold water to harden.

!More of the melted mixture is now poured into the cold

water and treated as before, and this process is repeated
until the whole lot is worked up. The rolls of wa.x soon.

harden, and can be \n\t away until required ingrafting.
This wax wheii applied to the trees will not

melt and run down in warm weather. If, however,
the weather is very warm at the time grafting is

done, it is well to allow the wax to lie in cold water for

a time before using in order that it may be of the jiroper

consistency.
In applying the Wax around the grafts it should bo

pressed very closely.
4 It is advisable also that the hinds

should be rubbed with a very little tallow before starting the

grafting process. This, however, must be done with judg-

ment, since if the haMs arc so grea-sy as to afiFci't the wax, it

will not stick properly to the cut surfaces of thr grafts.
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WATER IN THE SOIL.
The important beariiiff \thieh the supply of

moisture in the soil exercises upon the fertility of the
land has naturally been the cause <>f much investigation,
which has had for its object to ascertain the movements
that water undergoes in the soil, how the moisture is

retained, the relative proportions of water held by
different kinds of soils, and the methods of cultivation

which are best adapted to economise and utilise to the

best advantage the small supply' of moisture which
results from a low rainfall. A great amount of knowl-

edge has now been placed on record in regard to these

points, the application of which is proving most valuable

to the practical agriculturist. The following notes in

this connexion are taken from an article which appeared
in the Philipjiinc A(/rkulfural Revicir for June
last :

—
The water that plants use is thatwhich remains in the

soil alter drainage, and is held in the form of a tihn of

moisture around lach partic-Je.of eartli.

Good agricultural soils hold capillary water equal to ^

about 30 per cent, of their weight. Plants are not able to

use this water after it has dried out to about 12 (ler cent., so

that when the soil is in the best condition for plant growth,

only about 60 jier cent, of the total moisture is available to

the plant. During the dry season loss of water takes place

by evaporation at the surface of the ground as well as through
the leaves of the plant. Fortunately for the roots of the

plant, this water tends to maintain an even balance ; that is

to say, when a portion of the soil dries out, this water moves
toward the diy place from the point of greatest moisture.

An example of tliis is when the surface dries, and water from
below conies up to take the place of that lost by evaporation.
AVhen water has been taken out of the soil by the roots of

plants, other water moves towards this spot, and, of course,
carries with it soluble plant food, jnovided there is any in

the .soil.

The rapidity of movement of capillary water depends
upon the size of the soil particles and the proportion of fine

and coarse particles. Water will move more rapidly through
coarse sand than through clay, but as the water is held in

the soil in the form of a thin tilm around the soil grains
—and

thei'e being more surface of the soil grains in a cubic foot of

tine clay than in the same i|uantity of sand—theie will be
more water moved in the clay soil in a given time than in

the sand, although the water moves more slowly in the clay
than in the sand. Hence clay soils do not sutt'er from

drought as much as sand}' .soils.

Most agricultural soils, when composed of the proper
mixture of sand and clay, have a tendency, under normal

•conditions, to form small clu-sters of soil particle.-^, ju.st as

.small particles of sand tend to cling to larger ones, thus

bringing about the best mechanical condition. This mechani-
cal condition is destroyed when the soil is stirred wliile wet.

This is called 'puddling.' Soil so handled, when exposed to

the direct rays. of the sun, becomes very hard. This condi-

tion is known as 'bakiiVg,' and simply means that the

granular structure has been destroj'ed, and the soil particles
cemented together by drying. Soils allowed to bake in this

manner are very difficult to put in good condition again.
The mechanical condition may be improved by the use of

shade crops, such as velvet beans, etc. The shade allows the

slow action of capillary water to restore this cluster condition.

Working when the land is in proper condition will also tend
to improve the soil.

A controlling factor in soils, so far as moisture is

concerned, is hunms. Humus is partially decayed leaves,
grass roots, or other organic matter in soils, which on account
of the great nund>er of cells, has a high water-holding
capacity. The pretence ol humus makes the soil dark or
black in colour, so that in most countries a dark soil is

regarded as a rich soil, but such is not always the case.

All soils in tropical climates are more or less devoid of
humus unless they have been recently cleared of their virgin
forest, or are formed of the washings from surrounding
hills. The main cause of this absence of humus, however,
is the fact that deeompo.sition goes on constantly, and the
excessive rainfall w^ashes out the soluble matter.

The pie.sence of humus not only adds fertility to the

soil, but makes it more porous and open, thus increasing the

water-holding capacity, which is an important factor during
the dry season.

The character of the sub.soil has considerable infiuence
on the amount of moisture that will be available for the use
of plants. As mentioned above, the supply of capillary
moisture is the governing factor in plant growth. Also only
a limited amount of moisture is held in the soil, hence the
storehouse below the surface must be large, so that the

capillary water may be drawn up from 6 or 8 feet below the
surface. A thin layer of soil underlaid with gravel will

suffer much from drought, while, on the other hand, a deep
layer of clay insures a good supply of moisture during the

dry season, but provides poor drainage in the rainy .season,
when good drainage is essential except for rice and few grass
crops.

DOMINICA AGRICULTURAL AND
COMMERCIAL SOCIETY.

A meeting of the Dominica Agricultural and Commercial
Society, at which a variety of matters were dealt with, was
held at lioseau on March 20 last.

It was announced that a satisfactory arrangement had
been entered into with the Royal Mail Company relative to

retaining the coasting steamer ' Yare '

at Dominica. A con-
tract for five years had been made, in virtue of which the
Covernment were to pay the Royal Mail Company £2,000
a year for three years, and £1,500 for the balance ot the

period, and the Company was to have the option of with-

drawing the steamer at the end of three years.
The President said that the Secretary of the West India

Committee had been good enough to make full enquiries in
London concerning the jjacking of oranges for shiimient, and
had reported as follows :

'

I have made enquiries at Covent
Garden, and from the information which I have obtained,
have no hesitation in saying that the standard Florida box
is by far the most suitable package for Washington navel
and other fine varieties of oranges. It was pointed out to
me by one dealer that if it is too costly to import these boxes,
or the material for their maaufacture, it would be desirable
to imitate them from local woods, or imported woods, as

closely as po.ssible. On the other hand, one important firm
told me that it would pay shippers to import the American
boxes, as the liuyers take the packing very much into account.
Given oranges of the same variety packed in slatted crates,
and standard Florida boxes, the fruit in the latter would
undoubtedly command the higher price.

A communication from Martinique was brought forward
at the meeting, asking if seeds of the I'ara rubber tree

{Ifeneo /jnisitiensu) could be ]mrchased in Dominica. It
was pointed out that the trees now in the ir;land were not yet
mature enough to yield seed, and that planters in Martinique
must be recommended to obtain a supply from Ceylon
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WEST INDIAN COTTON
Messrs. Wolsteiiliolme «^^ Holland, ot Liverpool,

write as follows, tinder date of May 10, in reference to

the sales of West Indian Sea Island cotton :
—

Since our last repnit a good bu.biness lias taken plaoe in

West Indian Sea Island cotton, and prices are very firm.

l^pwards of 7<)0 bales have been .sold, includint; Antigua
I'ild. to 14^/., Barbados Hirf. to 14</., Barbuda I2d.,

Mo'ntserrat, 12'/. to 14rf., Nevis, 1:W. to I'^J., St. Croix

lOd. to 13irf., St. Kitt's lid. to VSy., St Vincent 16<?.,

Virtjin Islands I'M., and Tobago lid.

COTTON GROWING AT TORTOLA.
The continuous advance in the output of cotton

from Tortola would indicate that the small holders who
form the main agricultural class in that colony find the

crop a remunerative one, in spite of the low prices of

the past two seasons.

Cotton planting at Tortola practically commenced in

1903, and the exports for the year 1903-4 were valued at no

more than £3.5. The shipments of lint increased rapidly

each year, however, and in 1907-S reached 32,500 lb., worth

about £l,SOO. Kor the year ended March 31, 1909, the

cotton exports were 240 bales of 200 ft, each (48,000 ft.).

Cotton .seed is distributed free to the (leasants from the Agri-

cultural Department. In his report on agricultural work in

the \'irgin Islands for the month of April last, Mr. Fishlock

re[iorts that cotton ])ickiiig ff>r the season will soon be

romplfrted, and that the last day for puiuhasing cotton at

tlie Exi)eriiiieiit Station will be May 29.

Arrangements are being made ti> hold meetings of

IKjasant holders in ditt'erent parts of the Biesidency, at which

the Agricultural In.structor will give addresses on the chief

jKiiiits to be observed in connexion with cotton growing, and

will urge upon the people thr a(l\ i>ability "f destroying all

old (•ntt<in ])lants siimc time pievious to planting the new crop.

COTTON AT MONTSERRAT,
Mr W. Kobson'.s report on agricultural work at

Motitscrrat for the month of April last, contains the

following notes in reference to the cotton industry:
—•

The rains of April greatly facilitated the pivjiaratien of

cotton lands, which, on the larger estates, is well in advance.

There does not .seem, at |iresont, to be much activity amongst
the small growers in getting their lands ready. This applies

especially to the south district, in the north a good deal of

frc-h land is cleared up, and interest in cntton in that part

of the i-sland is still very keen. The number of peasants-

planting cotton in the past season was 800, representing am
area of about 520 acres. The amount of cotton purchased
locally from them was 200,719 ft., having a value of =£1,672.

On many large estates visited by me during the montb
almost all cotton plants were deirtroyed, and the larger portion
of those on holdings belonging to small planters. The latter

are very willing to hfive their old cotton destroyed, and I

should say that bv the end of Alav very few plants will

be left.

The great scarcity of vegetables in the past season has
been much felt bj' the labouring classes, and it seems likely
that many of them will again turn their attention to food

crops instead of cotton, in the coming season.

A quantity of cotton seeds have been imported from
St. Kitt's for sale to small planters.

Nine of the ' Buco' hand cultivators have been imported
for trial in cotton fields.

PULLING OLD COTTON PLANTS.
The Agricultural Instructor at St. Vincent reports

that during the month of April he devoted the greater

part of his time to work in connexion with the destruc-

tion of cotton stalks both on cotton estates, and on the
lands of small growers. The movement for the earl}'

destruction of old cotton plants is making progress,
but, for various causes, it is still difficult to get many
growers to act on the advice given.

At Argyle estate iS' very good method of destroying the

cotton stalks is practis^ed, Kvery alternate .six rows of plants,

are first nulled \\\> and left on the ground to dry. A few-

days later the rows that remain arc (luUed, and the dry and
the green steins are burnt together.

It is oli.served that it would frecpiently be of advantage
if the cotton plants were pulled immediately cotton picking
is finished, instead of being allowed to remain on the land

for many weeks afterwards. The Agricultural Superintendent
states that exiierimenti^ made at St. Vincent have shown that

if the laiifl was cleared early, and pigeon peas or some
other leguminous cro'p, jihintcd on the cotton banks and
in the furrow.s, there would in many cases be as much as

\0 tons of green dressing ii:aterial available for turning into

the soil when it is being prepared foi- replanting in cotton.

I'nder present conditions when the plants remain a con-

siderable time in the field after jiicking has been finisheil,

the bush and giecn ..jnaferial that grow up are generally
collected and burnt with the cotton stalks, and valuable

organic material is in tjiis way wasted.
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PRIZE-HOLDINGS SCHEME
DOMINICA.

AT

A cacao growing competition and prize-holdings

scheme, that has been attended with very satislkrtorv

and encouraging results, was held in the La Piaine

and Grand Bay districts of Dominica in the year ended

March 31 last. Mr. Joseph Jone.s, Curator of the

Botanic Station, who vi.sited the districts in <[nestion,

and inspected the holdings entered for competition,
has lately sent in a report on the working of the

scheme, and its influence in stimulating the peasants
to improve their methods of cultivation.

There were two el»isse6...in wliifli holdings could be

entered for competition, viz :
—

(1) For holdings not over 4 acre.s, and not less than

1 acre of cacao in bearing ;
and

(2) Holdings under 1 acre, but containing not less than

100 trees of cacao in bearing, these trees to be at i)roper

distances apart.
In the Grand Bay district, ten plots entered in Class I,

;aid six [ilots in Class II, while in La Piaine district there

were seven entries, all of tlieni being in Class II. In each

•district, a planter undertonk the duties of local instructor,

.and gave advice and help to holders entering for the competi-

tion.

Mr. Jones' report bears testimony to the satis-

factory results that have followed the establishment

of this scheme. The following paragraphs may be

iiuoted as showing the manner in which competitions
of this nature are likely to influence the cultivation of

peasant cacao :
—

' The competing plots presented a good appearance in

<'omparison with other cacao areas in the neighbourhood not

entered for the competion.
'()n the advice of the instructor.s, the bush had been cut

down and the jilots weeded ; suckers had been removed and

the thinning of the upper branches carefully carried out.

The pruning in nearly all cases was very well done, and the

wounds in several instances were tarred over. The pods
were lieing cut from the trees when ripe, and not—as is

usually the case— torn or twi.sted uti' the trunk. In many of

the plots inspected the natural drainage was good, but where

drainage was necessary, very fair attempts had been made in

this direction on the advice of the instluctors.
' All the plots had a good mulch of leaves and

the value of manure appears to be well understood,

•especially in the La Piaine district. It was pleasing to

observe that the majority of the jilots were properly provided
with wind belts. The type of cacao grown is the Forastero,

which is a very suitaV)le variety for the conditions prevailing

in Dominica. Very little disease was noticed in the cultiva-

tions. In <:«e instance the bro\\n rot disease of cacao ]>ods

was observed, and the chief cause— that of leaving bniken

-cacao shells lying on the grounl under the cacao trees^^was

pointed out.'

From the description contained in the report as to the

character of the cacao on ])easant-grown holdings in the

La Piaine district, it appears that the advice and a.ssistance

of an Agricultural Instrui:tor should prove very useful to

these small cultivators during the early stages of development
of their cacao orchards. The cacao trees at La Piaine were

planted very closely, were not thinned, and have been allowed

to sucker freely. As a result, the plots consist, in most

cases, of tall trees, with very little lateral development, and
such trees give very small return. There are very consider-

able areas of cacao in the above state, and it is important that

some eti'oit should be made to improve matters. Mr. .Jones

advises e.xperimental tieatmeut on the following lines :

The plots should in the first instance be thinned : any strong
suckers growing from the base of the trees should then be

selected at distances apart that will allow of the side branches

becoming well developed. If these could be got to branch

in the usual way when about .5 or (i feet in height, their

lateral development should be encouraged. As these develop,
the old stems of cacao should be gradually removed. Thi.s

should result in more [irofitable returns being obtained, i)ro-

vided regular care is given, and suckers are kept down.
The cacao cultivations in the CJrand Bay districts are

generally in better condition, the greater part being from

ten to twelve years old. The area under peasant cacao in this

district is estimated to amount to as much as 400 acres.

Although, as mentioned, the ])iots in this district now appear
satisfactory, yet there are already signs that the trees must be

carefully thinned, all suckers kept tlown, and attention given
to the development of side branches, if the plots are to be pre-
vented from passing into the condition of those at La Piaine.

The peasantry, both at La Piaine and Grand Bay,

appear to regard the inclusion of one or more breadfruit or

breadnut trees in their small plots as necessary to cacao

cultivation. The breadnut is preferred by many, probably
on account of the fact that the fruit of the first-named tree,

on falling, damages the branches of the cacao trees, while

the breadnut fruit is softer, and no injury results if it strikes

a cacao branch in falling. The value of these trees is

probably due to their iuHuence on the .still" soil, which they
break up, aerate, and assist in draining, so that conditions

are made more favourable for the cacao plant.

The cost of the prize-holdings competition last year for

the two districts was £3o 10.<. The names of the prize-

winners are as follows :
—
Gkajjb Bay.

C/'ISS I.

First prize (£4) : .John Thomas. Second prizes (£1 -ij.s.

each) : Augustine Darroux and .Jean Lewis. Third prizes

(lO.t. each) : .John Lewis Angol, and Benjamin .J.ihn Lewis.

Chn:i II.

First prize (£2) : .Jerimie llemi. Second prize (£1 b.<.) :

Ovan Henderon. Third prize (15.'<.) : Veuey Douglas.

La Plai.ne.

Clam II.

First jjrize (£2) : Alfred Lawrence. SecoirJ prize

(£1 5.«.) : Emile Lawrence. Third prize (15.5.) : Sadoc
Laroude.

In view of the enconragingiiand helpful results

that have attended the scheme in the past year, and
the interest that was aroused among small holders, the

competition is to be repeated this year (1909-10) both

at La Piaine and Grand Bay, and it promises to attract

even wider and keener interest among peasant

proprietors than was the case in 1908-9.



168 THE AGRICULTURAL NEWS. May -29, 190&.

EDITOHIAL, NOTICES.

Letters and matter for publication, as well as all

apecimens for naming, should be addressed to the

Commissioner, Imperial Department of Agriculture,
Barbados.

All applications for Copies of the
'

Agricultural
News '

should be addressed to the Agents, and not to

the Department.

Local Agents: Jlessrs. 'bow en & Sons, Bridge-
town, Barbados. London Agevts : Messrs. Dulau &
Co., 37, Soho Square, W., and The West India Com-
mittee, 15, Seething Lane, E.G. A complete list of

Agents will be found on pagi^' 3 of the cover.

The Agricultural News: Price \d. per number,

post free 2d. Annual subscription payable to Agents,
2s. 2d. Post free, 4.*. U.

gritiiltitrat |lnr!i
Vol. VIII. SATURDAY, MAY 29, 1909. No. 18.5.

W ' r

NOTES AND COMMENTS.
Contents of Present Issue.

The editorial deals briefly with tiie question of

afforestation, which has of late attracted a considerable

amount of attention in a number of countries.

The chief points in connexion with the developing
cane sugar industry of Natal (whic-li last year turned
out -i,000 tons of sugar) are summarized on page 163.

Efforts are being made to extend lime planting
both at Nevis and Tortola (pagel(i4). r)n the same

page is given a useful receipe for the preparation of

grafting wax.

The question of water in the soil, and the impor-
tiint influence of soil moisture upon fertility, arc dis-

cussed on page 165.

' Cotton Notes
'

include reports on market piices,
and notes on points connected with the industry at

Tortola, Montserrat, and St. Vincent (i)age Kiii).

A very interesting and successftd cacao growing
competition and prize-holdings scheme, held at

])omiiiica in 1908-9, is reported upon on page ]U7.

I'udcr
'

Insect Notes
'

(page 170) appear two short

articles dealing respectively with W.irble Flies, and

Mosquitos at St. Vincent.

An article containing interesting information on
the subject of tree plaiiling at Antigua, with notes on
the species of trees suitable for timber th.it may be

grown in the island will, be found on pp. 174-5.

Kerry Cows.
It is probable that the small settler in the West

Incfies would find in the Kerry cow a very useful breed
of animal. The native home of the Kerry is in Ireland,
of which country it is the only distinct breed of cattle.

Kerry cows are small in size, an average cow weighing
no more than 700 lb., while the average weight of
a Jersey is about 850 lb., of an Ayrshire, 1,100 lb., and
of a Shorthorn, 1,350 lb. The usual colour of the Kerry-
is black, with white streaks along the belly and udder,
but they are sometimes black and white. This breed

possesses short, thick, wiry hair, and long horns, set

somewhat widely apart.
The great point in favour of the Kerry cow is that

it is hardy and able to exist on the scantiest and

roughest fare, and is nevertheless capable of giving
excellent yields of milk. In Ireland and parts of

England this breed is known as 'the poor man's cow.'

-^^^•--^
Free Nitrogen-flxing Bacteria.

In addition to the bacteria which live in the root
nodules of leguminous plants, there are others living
in a free state in the soil, which are capable of fixing-
free nitrogen from the air, and thus increasing the

fertility of the land. Of these by far the most effective

is a large organism to which the name Azotohacter
fliroocuccuiii has been given. This bacterium, with its

kindred forms, is very widely distributed in soils in all

parts of the world. It is aerobic, and needs a sufficient

supply of carbohydrate in the soil, since by the combus-
tion of this material it obtains the energy requisite for

nitrogen fixation. The fertility of such rich virgin
soils as the llussian steppes and the wheat lands of
Manitoba must be in large part attributed to the work
of Azotohacter chroorocrum and related bacteria. These

organisms have been found to be present in West
Indian soils, and possibly play a greater part in the

fertility of these soils than has been supposed.

Nicaraguan Shade Tree.

The '

Nicaraguan Shade Tree' {Gllriciihi rnncu-
lafa) is frequently grown in cacao plantations for shade

purposes. This tree is usually rai.sed from seed, but
a correspondent of.^the Bidlttin <»/' Agriialtaral
Iiiforntatidii. issued by tlie Trinidad Department of

Agriculture, states that, as the result of experiment, he
has found that (ilirlcida iiiarulatu grows much mfire

quickly from cuttings than from seeds. Over 95 per
cent, of cuttings, set out 12 feet apart, have grown
successfully, and the plants Hower and bear {jods at

the end of a few months.

By setting out cuttings in the way indicated,
a suitable amount of shade for a young cacao plantation
can soon be established. 'I"he tree needs topping to

make it spread properly. Whenever the top branches
of the shade trees reach the cacao, they can be cut

back, and material is thus obtained which is useful

for mulching purposes. The flowers of (Hir'nida
mac (data, analysed at the Trinidad (iov.ernment

Laboratory, were foiyid to contain froiu 2'4 to 336'

per cent, of nitrogen.
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Eucalyptus Culture in Caliiqrnia.
Btdliiiii I'.IC, of the California ]<]xperiinent Station

give.s the results of extensive observations on eucalyp-
tus cultivation in that State. The importance of the

different species of eucalyptus for timbei-. fuel, and oil

production is discussed, together with the soil

requirements, methods of treatment, and financial

return that n)ay be expected. Over .sixty-five different

s[)ecies of eucalyptus are growing on the University of

("alifornia Forestry Station grounds, of which eighteen
are considered to be particularly useful from the
commercial point of view. These receive special
attention in the bulletin. Since .several varieties of

this tree have been planted in the AVest Indies, and
one or two kinds have made very good growth, the data
on the subject contained in this pamphlet may prove
useful to those interested.

Fruit Trees on Grass Land.
When fruit trees are to be planted on grass land it

is now generally recognized that care should be taken
for the first few years, at least, to keep a ring around
the young trees free from grass, and well cultivated or

mulched. Otherwise the fruit trees make very slow

growth during the early stages. This is due to the
fact that a compact growth of grass makes very exten-
sive demands on the supply of soil moisture, and hence

young fruit tree.s, which, at the time of planting, are

but indifferently supplied with water-collecting roots,

are usually unable to obtain all the water they need if

they have to compete with the extensive mass of

fibrous roots possessed by the grass. Few crops so

effectually dry the surface soil as grass does, and hence

any plant growing in pasture land is likely to suffer so

long as the two sets of roots are in the same layer.
After the lapse of two or three years, when the root

system of the trees has gained a more extensive range,
the trees are not likely to suffer from the presence
of grass.

Rubber Coagulation by Leaf Infusions.

Man\- chemical agents have been used for the

coagulation of rubber latex, but it is worthy of note
that two samples of Funtumia rubber which had been

coagulated by adding an infusion
'

of the leaves of
a leguminous plant

—BaaJiinui ret u'vldta—and which
were sometime ago forwarded to the Imperial Institute,

London, by the Agricultural Department of the Gold
Coast, were reported upon as being very satisfactory in

character, and valued at from 4.s. to 4s. 3(/. per' lb.,

when fine, hard Para was worth 4.y. Id. per lb.

The infusion of the Bauhinia leaves is acid, and
contains a considerable amount of tannin. It is believed
that this tannin is the active coagulating .agent, since
other astringent materials are found to have a similar

effect. This suggests that many other products might
well be tried by rubber growers in tiie coagulation of
latex. The pods of ^-Icacirt arrt7>/cr6- have been found
to answer the same purpose as the .p]auhinia leaves.

This method of coagulation obviates the necessity of

applying heat directly to the latex.

Calcium Cyanamide or '

Nitrolim.'

The new nitrogenous fertilizer calcium cyanamide,
or lime nitrogen, which is prepared from the atmosphere
l>y the aid of a powerful electric furnace, has now been

placed on the market under the name '

Nitrolim.' This
manure is manufactured in different parts of the world

by a number of companies, and the total output is at

present estim.ited at about 1.50,000 tons per year.
' Xitrolim

'

is guaranteed to contain 20 per cent.

of nitrogen
—

equal to 24), per cent, of ammonia—-

together with a proportion of lime ranging to 40 percent.,
about 18 per cent, of which is in the form of quicklime.
The presence of the lime naturally adds considerably
to the value of the manure on soils which are deficient

in that element. '

Nitrolim
'

will be sold on the basis

of the content of nitrogen, but in view of the source
from which the nitrogen is derived, and the com-

{laratively low cost of production, it is believed that it

will be possible to sell the manure at a lower unit
value than in the case of nitrate of soda or sulphate of

ammonia, i.e. about £11 per ton—^in England.
A small quantity of

'

Nitrolim
"

has lately been

purchased by this Department for trial in the sugar-
cane experiments in the Leeward Islands and at
Barbados.

Agricultural Work at the Gold Coast,
The latest report on the Botanical and Agri-

cultut^d Department of the Gold Coast has recently
come to hand, and shows that much useful work is

being done in that colony in introducing new kinds of
cultivated plants, improved varieties of crops previously
grown, and in the distribution of superior seed.

F(nir experiment stations now exist in the Gold
Coast Colony, viz., the Aburi Botanic Garden.s, and the

Agricultural Stations at Tarkwa, Coomassie, and
Asuantsi. The last was established in 1907.

Large quantities of seeds and plants were dis-

tributed from Aburi and Tarkwa in 1907, and in

future years will be sent out from the other two
stations as well. Plants and seeds of cacao and rubber
are those which are in chief demand. Over 10,000

plants and 210,000 seeds of Forastero cacao were
distributed from Aburi during the year, and 3,743

plants fiom Tarkwa. Of Funtumia rubber, 34,000

plants, and nearly 2A- million seeds were distributed,

together with about "l 6,000 plants and 6,000 seeds of

Hevea rublier.

Specimens of Funtumia rubber from the Gold
Coast, prepared by different means, were favourably-

reported on at the Imperial Institute, London, and
valued at prices varying from 4.v. to 4s. Qd. per If)., at
a time wdien fine, hard Para rubber was worth 4.v. Id.

per lb. The value of
'

biscuits
'

of rubber from

Jjdidnljilidi (iirai'K'HKts was placed at from 3-s-, to 3-5'. 'id.

with fine, hard Para at Zs. 'ild. per lb. Other rubber
trees under trial are the Ceara, Manihot, and Castilloa.

Propagation of cacao by grafting has been under-

taken, and in 1907 over 100 stocks of Forastero were

grafted with scions from Tlicoln'niiKt inntafjpna.
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INSECT NOTES.

"Warble Flies.

The Agricultural Superintendent at St. Lm-ia

recently forwarded to the Head Office insects taken

from the backs and flanks of the Ayrshire cows at the

Agricultural School at Union. In the letter forwarded

at the same time Mr. Moore states:
'

I am of opinion
that they are maggots of the Warble Fly. The cows

arrived here from Canada last August, and the maggots
are maturing now. so I conclude, as they are found only
on the imported animals, that the eggs were in thecow.s

on arrival. August to September is, I think, the egg
season for this Hy, and April is the season for the

maturing of the maggots. We .ire trying to capture
all the maggots by squeezing them out as soon as ripe

enough. Each puncture is then dressed with a disin-

fectant to keep off the screw worm Hy.'

^[r. Moore was correct in supposing the insects to be

the warble ffy, and that the cows were infected before their

arrival in the colony. The ox warble flies belong to two very

closely related species, Hijjiixh'rina hovis and Hypoiierma
Umntii. Both si)ecie.s are widely distributed, and as they

are alike in the general points of life-history, method of

attack, and damage done, and as similar remedies may be

used for their control, they can be dealt with in this paper
under the common term <if warble flies.

The female warble Hies deposit their eggs on the hair of

the shoulders, neck, and groins of cattle. The eggs or the newly
hatched larvae are licked off and swallowed by the animal,

and from the alimentary canal the maggots make their way
to the subcutaneous tissue along the back.

Several months elapse from the time when the animal

swallows the insect before the lattoi' arrives at its destination

in the back of its host.

Here development is rapid, and after some weeks the

larvae make their way out through the skin of the animal,

and fall to the ground. The lar\ae seek a suitable place,

and enter the ground, where they pupate at a depth of from

1 to 2 inches below the surface. About a month later the

adult flics emerge and mate, and the females immediately set

about the bu.sine.ss of egg-laying.

The usual time for the appparance of the adult warble

flies in America is during the sununer months, when the

eggs are deposited, and the young larvae are taken into the

mouth of the cattle not later than October. In .January

small .swellings begin to appear along the back, and by April
•or May the swellings are large, and the full grown larvae are

ready to leave the animals and enter the ground to pupate.
PRKVtNTION .\NI) UKMKIUHS.

When the warble flies are very abundant they may be

jjreventcd from laying eggs on the cattli>, by coating the

necks and backs of the animals each week during the egg-

laying jieriod with a repcllant mi.\ture. The following is

recommended :
—

Sulphur, 4 oz.

Spirits of tar, 1 gill.

Whale oil, 1 ijuart.

It is stated that the warble Hies will not Hy over water,

nor follow cattle into dcej) shade for the purpo.se of egg-lay-

ing, so that the attacks of these pests are liable to be less

where cattle have access to deep-shade, and ponds of water

in wliicli they can wade.

When the swellings on the backs of the animals are first

seen, as in January, a very light rubbing with kerosene will

kill the grubs. This is due to the fact that the kerosene

enters the small holes in the skin of the cattle through which
the insect breathes. Later in the year, March or April, any
larvae which are still to be found in the back of the animals

should be squeezed out ami destroyed.

Mosquitos at St. Vincent.

]\Ir. W, N. Sands, Agricultural Superintendent of

St. Vincent, has sent in the accompanying notes in

reference to the vttrious species of mosquitos that are

found in the island:—
The following mos<piitos are known to occur in

St. Vincent, and Dr. ('. \V. Branch. M.B.. CM., who is

making a .systematic study of them, has kindly supplied me
with their names :

1. The common nialaiia-canying mo>(piito
— Celliii,

(Anopheles) ni-'ii/riilnifix.

2. Wild pine juosquito, \\'iif<,iiiiiiii sp.

•J. Vellow fever mosquito, Sft'ijiniiyid ci/njnis (fasciata).

4. Steel-blue bush mosquito. H<iem/t</i/i/iii< sp.

5. Kilaria mosquito. Cider fati;/anf.

(). ('rab-hole mosquito, D'inocrrites sp.

A study of the habits of the two first mentioned has

Ijrought to light the one or two interesting points I now
wish to record.

For some time past a small, and nearly l)lack mosquito
hail been commonly observed at the Botanic Oardens, where

it attacked us most persistently, and it was also seen feeding
on domestic animals. After searching likely places without

result, I e.xamined various plants which were so modified as

to hold water, and at last foiuid larvae in abundance in

water which had collected at the liases of the leaves of the

so-called
' Wild Pines.' 'I'hese epiphytic bronieliads occur in

large numbers on various trees, and l>elong to various species

of PIti-iiirnia, Aerhnun, and Tillmxhia. Nearly every plant
with water that I e.\anii)ied contained larvae—even those

brought down hon\ a height of ."50 to 40 feet.

Only this one species of mosi|uito has so far been found in

these ' Wild Pines.' Although it is not known as a carrier of

disease, still it might.be, and it is obvious that to avoid

annoyance it is desirable to clestmy the plants in which they
bleed. This is now being done in Kingstown, the Botanic

(lardens, and other jilaces.

The Entomologist has supplied the following note

for addition to th^ above :
—

in addition to the species given by Dr. Branch there

are .several other mosquitos listed in Theobald's ^/oii(i;/r>iji/t

oil. the Viiliridiu- of 'III Wmlil as occurring in St. Vincent.

Theobald's list is as follows :
-

.]ff'/iirhinii.'!port(>im n.-'is ( 'iilt.r fm/iti'tirtis

Ai'iic-i jnHurhitus Delnorcritia C'lnrer

Cf/lia nrf/i/roiarsix Ifnemoiioiiiis Cyniiens
Cellia it/liipes Stei/oiiii/ia tasn'titu

(Jitle.r jHilux- I'rtinotdrtii'i Loini

From a comjiarison of these lists it will be seen that

there are apparently si.\ .species known in addition to the six

given in Dr. llranch-s list. With -so many kinds of mo.squitos

existing in a small i.sland it is certiiinly worth while to tiike

all possible precaution- against them. Only a few are known
to be <-arriers of disea.se, but they are all pi-etty sure to be

annoying, and some of them may later be jjroved to liave

a relation to the spread of disease not at present suspected.
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MILKING A GOAT.
The accoiii[j:inyii!g notes clealiuo; with points to be

observed in conne.KJcjn with the o[)i'ratii)n of milking

goat.«, appeared in Farm Life of April 17 last:—
^[ilking a goat is not a clitiicult operation Iiy any means,

iilthough it is innch easier in the case of some animals than

of others. It i.s easiest with those goats that have nicely

|iointeil teats of a size readily grasped Vjv the hand.

There is a certain knaclc ivi the iirocess which is soon

gained after a few daj's' practice. It consists in causing

|ii-essure on the teat by each of the fingers alternately from
the first to the little finger, but in such rapid succession

that the pressure is almost simultaneous. At the same time
the hand draws down the teat, pushing the latter again up
towards the udder as the stream is reduced, in order to

encourage a fresh flow. Both hands should lie used, each

iv< irking alternately.

The great point is to draw oft" all the milk contained

ill the udder at each '

meal,' asjt is termed, because if any
is left behind, the yield tends to fall off, and a less quantity
is drawn on the following occasion. This being repeated
often, the animal soon goes dry.

To en.sure a thfirough extraction f>f all the milk in the

udder, the latter should, when the flow ceases, be worked
about in the hand, and the teat pushed rather violently u[)

into it, in imitation of the action of the head of the kid,

when it does not find enough milk present. This often

results in adding another quarter-pint, or even half-pint, to

the [lail.

PROTECTION OF COWS FROM FLIES.

Flies are frequentl}- a source of great annoyance
to cattle, inchnUng milking cows, and the opinion is

generally held that in such cases the worry entailed

on the animals results in a loss of weight, or—in the

case of cows—in a diminution of the milk yield. In

the United States and Canada during the hot seasons

various contrivances have been adopted with the object
of protecting the animals from attack by flies, and the

best means of doing this is to wash over the coats of

the cattle with a mi.xture containing some material

which is repellant to the worrying insects.

At the Kansas Experiment Station several mixtures

have been tried for this purpose, the be.^ results being given

by a preparation consisting of H K). of resin, 2 cakes of

laundry soap, A-pint of fish oil, and enough water to make
the whole up to 3 gallons. This Inixture was either

applied with a brush or .sprayed over the animal. In the

latter case .'.-pint of kerosene oil may be added with the other

ingredients. The cost of the mixture is not more than 7c. or

i<c. per gallon, and A-pint is considered enough for a single

application to each cow. It was found that at first two or

three applications per week were necessary, but later on
treatment need not be given so often, since the tips of hair

become coated with resin.

At the Missouri E.xperiment St;ition a patent prepara-
tion for j>rotecting cows from the worrying attacks of Hies

was tried for some time. It is reported that the chief

ob.served result was that the cows stood more quietly during
milking. .„;

Ol).servations made at the Virginian .Experiment Station
indicated that durinfj; the sea.son when flies were most

prevalent, the milk yields of the cows fell otfby as much as from
'2r> to 50 [ler cent. Various mixtures for repelling the flies

were tried without avail, but success was obtained when an
enuiision of kero.sene oil was employed. The emulsion con-

sisted of i-lb. yellow soap, I gallon soft water, and 2 gallons
kerosene oil, to which was finally added a second gallon of

water. This formed the stock solution, which was diluted

Just before using by adding 1 part to 5 parts of water. The
mixture ^x'as applied to the animals daily, by means of

a spray pump. It was found that 15 gallons of the diluted

.solution was .sufficient for one treatment of 100 cattle.

PROPOSED FARM SCHOOL AT
JAMAICA.

Distinct advances in the provision of facilities for

agricultural instruction have been made in the British
West Indies of recent years, and practically every
colony has benefited thereby. At Jamaica up to the

jiresent there have been three distinct agencies for

giving instruction in different branches of agricultural
work to young men in the island. These are the
Industrial School, the scheme of apprenticeship at
the Botanic Gardens, and an agricultural course at the
(Government Laboratory. It has been thought, how-
ever, that the present condition of affairs can be

improved upon, and in his speech at the opening of
the Legislative Conned in March last, the Governor of

Jamaica brought forward a scheme under which the
disconnected efforts at present in operation shall be

aliolished, and a Farm School established.

1'he object of this proposed I'arm School will be to give
young men, and youths over fifteen years of age, a sound

knowledge of the elementary principles of agricultural science,
and as complete a training as possible in all branches of

practical tropical agriculture, the management of live stock,

dairying, farriery, carpenti-y, veterinary work, etc.

To quote from the ( ioverniir's speech :

'

It is not
intended to give an elaborate .scientific cour.se, but to aim at

the training of a body of young men competent to take up
practical work and supervision on small or large cultivations,
with some sound foundation of general knowledge and

practical training. It is not pro|iosed to offer free

scholarships, but to make a uniform charge of £15 per year
for each pupil, to cover the cost of board and lodging at the
Farm School.'

The capital outlay recpiired for starting the school has
been estimated at £3,000. It is also calculated that the cost
of upkeeii each year will amount to £1,173 16.s. Against
this latter sum, however, can be set oft' £1,038, which

represents savings that will be eft'ected by the abolition of

present establishments, together with students' fees, sales of

produce, and rents. The net annual cost of the school

proposed by Sir Sydney (.)livier, thei-efore, would be only
£."i(tO in excess of the appro|iriations at present made for the

existing establishments.

In view of the scope and variety of the agri-
cultural industries of Jamaic;i, and the advantages that
would accrue from having a good number of young
men trained in up-to-date methods of cultivation, and

preparation of produce for export, the establishment of
a school such as that suggested should be a real boon
to the island.
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GLEANINGS.

The Tobago correspondent of tlie M'txt India Cumin'iHn

(jin-vldr draws attention to the fact that a more plentiful
and better supply of latex is' yielded by Castilloa rubber

trees in periods of di-y weather than during the rainy season.

i >uring the mouth nf April last,

beans, .50 ft), of woolly pyrol, L5 lb. of

jjackets of miscellaneous seeds were

Antigua Botanic Station.

100 It., of Barbuda
broom corn, and 11

sent out from the

Arrangements have been made at Xevis by the Agri-
cultural Department to supply cotton growers in the island

with the best locally raised cotton .seed selected and

disinfected, at \<L per lb.

With the object of encouraging the production of fruit

of better quality for market purposes, the Trinidad l)e}iart-

ment of Agriculture is ottering grafted mango plants foi' sale

At 2.5c. each. Plants are only sold at this low figure,

however, for cultivation withil^'the colony.

!Mr. Robson, Curator of the Montserrat Botanic Station,

reports that planters in the island are tending to grow green

dressing crops on an increased scale. At present Bengal
beans are in great demand, and on one estate several ai-res

of growing limes have been planted thiough with horse beans.

The seeds and plants distributed from the ^lontserrat

Botanic Station for the quarter ending March 31 last, include

530 cacao plants, .583 sugar-cane cuttings, 125 Longfoot
cabbage, 115 bay ])lants, 900 ornameutal cuttings and plants,
12 11\ cowpeas, and 4 Iti. horse beans.

Ecuador exports a considerable quantity of vegetable

iviiry nuts— the [jroduct of the \yaXm. Fhi/tileijlKi!' marrocariHi.
The average annual production is about 48,000,000 lt>., all

'if W'hich is exported. The vegetable ivory is used as

I substitute for the more costly genuine article in the nianu-

fa';turc of buttons, etc. (f. S. Conxnlar Repdrf.)

The cultivation of cocoa-nuts is evidently attracting

increasing attention in British Guiana. While the area under
this crop in 1907-8 was 6,828 acres, it reached 8,315 acres

in 1908-9. The cacao area has also incieased from 1,832 to

2,181 acres, and that under coffee from 1,097 to 1,431 acres.

As many as thirty-six varieties of cassava are under
cultivation at the Experiment Station, Tortola. Mr. Fishlock

rejiorts that some 200 pods were recently gathered from the

oacao trees at the station, and that the trees are in fair

«'i)ndition.

The exports of rice from British (iiiiana from .January 1

lo Ajiril 28 last were 2,789,352 lb., as compared with

3,(142,279 lb. shipped in the corresponding period last year.
The distribution this year has been as follows : British West
Indies, 2,»!S9,342 lb. ; French Guiana, 56,550 lb. ; and

(Germany, 43, 160 lb.

' Gum di.sease" is very common in phuitations of citrus

fruits in California. A panqjhlet (ISulhtia Xo. ,!(llj) has

lately been issued by the Kxperiment Station, Berkeley,
which deals in a thorough manner with the causes and
methods of control of this disease. The pamphlet is well

illustrated.

The report for 1907-f^ of the Forest Otticer for Trinidad

has lately Ijeen issued. It is stated that good progi-ess has
been made with the demarcation of forest reserves during the

year, an additional 361 miles having been marked ott'. The

receipts from the sale of timber and other forest produce in

1907-8 were =£1,472, or an increa.se of £66 on the average
of the past fifteen years.

The Agricultural Instructor at Xevis reports that fairly

good returns are being obtained this season from the sugar-
cane crop in the island. In most districts the average yield
of sugar is about 1 \ tons per acre, some areas giving slightly
more. These lesults are due to the favourable rains which
(jccurred from November to I'ebruary last. The canes were

planted late, and growth had not stopped when the rains

came on.

Bulletin -i.'^.'f of the Bureau of Entomology, V. S. De-

partment of Agriculture, deals— from the farmer's standpoint—with the cotton boll weevil, which does so much damage
in the I'nited States each year. The loss caused by tlie

weevil, since it invaded the United States, is estimated at

.?! 25,000,000. It is a matter for congratulation that this

pest has not appeared in the West Indies.

Shea butter nuts, the produce of /liit//riis/,frni.hm

Fnrl:ii, grow very extensively in many parts of Northern

Nigeria, and with the development of better facilities for

transjwrt a flourishing trade in this article is likely to grow
up. The percentage of fat in the nuts varies from 40 to 5.5.

This fat is suitable for candle and .soap manufacture, and at

the Imperial Institute it has been valued at £27 to £27 10*.

per ton, or about the same iis soft palm oil. {Aanncl
R,j,o,i, V.inr-S.)

An article in the Mirmr, publi>lied at I'ort-of-Spaiii,

gives |)articulars as to the extent nf the operations carrieil oi>

at the Usine St. .Mad.eleine, Trinidad. Tlie factory mills the

canes from .seven estates, and the area covered by the crop
for the present year, which began in .lanuaiy, was about

6,000 acres. About 1,800 tons of canes can be crushed per
day, and this year it has needed about 13 tons of cane to

yield a ton of sugar. From this it will ba seen that the

factory turns out a|)proximately 1,000 tons of sugar per
week. The estimateil output from estate-grown cane this'

year is cxiiected lo reach 14,000 tons of sugar. Peasant-

grown canes are also bought in large amount, the cpiantity

pnrclia.scil last year being ."il.OOO tons.
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STUDENTS' CORNER.

JUNE,

1>T F<i::t.vi(.ht.

Seasonal Notes.

When sugar-canes are being reajied, students sliuuld

note the etfect of the Jady-bird borer {.'^jienophoriis seru-ei(s).

and how the fibrous cocoons are formed. So far as possible

the life-history of this insect should be studied. Search

.should also be made for the root borer ( Diajtrc/ies cMrii'ia/ii-i).

On the leaves of the young canes, too, may be seen the cane

fly (Deljihar saccharivora). Students should search f<ir the

insect enemies of all the above pests.

Note in detail the various operations connected with the

manufacture of sugar. In the factory and boiling house

observations should be made of the quality of the juice, and

where possible its analytical composition .should be studied.

The milling qualities of the difl'erent varieties of cane form

a point that should be noted by the student, and the

characteristics of the juice yielded by the different kind.s, as

regards its saccharine richnes.s, and sugar-making (pialities,

should also be known.

Fields to be planted in cotton in the coming season will

now be ploughed or forked, and in many districts cotton will

be planted with the first rains in .May or June. Make
-a point of visiting difl'erent estates, and inspecting the

methods adoi^ed in preparing land for planting. Note how
difl'erent manures are applied, and how green dressing plants
are dealt with.

In cacao districts students will note the manner of

dealing with the land under cacao trees. The months of

April, May, and June form a suitable period for manuring
cacao. ^Mulches of pen manure, bush, and fallen leaves

should be distributed around the trees to keep the ground
-cool in the dry sea.son, while special manures should be

applied when the first light rains come on.

Look out for lime trees with yellow loaves, and try to

ascertain the cause. Observe if any insects are present, and

if so, what kinds. Note the condition of the subsoil, and

ascertain if the roots are healthy.

In ilontserrat, and any other districts where bay trees

are grown, distillation of bay oil will be in jn-ogress, or be

completed by now. The dry months are preferred for this

work.

Questions for Candidates.

I'KELIMINAEY QUESTIONS.

(1) What is sulphate of ammonia '?? What is nitrate of

soda t Of what use are these as manures ?

(2) Describe the structure («) of a bean seed and (/>) of

a grain of maize.

(3) How do you ascertain the germinating power of

seeds ? What percentage of germination do you e.vpect

a good sample of cotton seed to show .'

I>TER.MEDIATE yUESTIOSS.

(1) Write a brief account of the life-history of the moth
borer. How does this pest damage the canes, and what

means should the planter employ to keep it in check (

(2) Draw a diagram showing the principal bones in the

hind leg of a horse, tfigether w'ith the principal muscles and

their attachments. LJj-iefly explain tl'i'6 mechanism of the

movements of the limb.

(3) Ascertain as far as possible the relative proportions
-of water lost by evaporation from soils lying fallow, and

"from those bearing the chief agricuUnnil crop.s.

PRIZE-HOLDINGS COMPETITION AT
GRENADA.

The Actins; Agricultural Superintendent at Grenada.

reports tliat adjudications hajve lately been made in the prize-

lioldiugs competition held in the past year in the parishes of

St. Patrick and St. David. Meetings were held in each

parish at which the prizes were distributed, and Mr. Branch

gave short addresses on agricultural matters. A competition

among small holders is also in progress in the parish of

St. John.

^[r. Brancli, in his latest report, comments on the

improvement that took place during the season on tlie hold-

ings entered for the competition. This was particularly
jioticeable in the paiish of St. David's, where the competing

holdings were in es[>ecially good condition.

At the last meeting of the Grenada Agricultural Society
it was proposed to approach the Governuient with a request
to give a grant sntticient to cover the amount re(ptired for

the purpose of arranging a prize-holdings competition in all

the parishes of the island simultaneously.

COWPEAS IN AUSTRALIA.
Cowpeas have been under experimental trial in

the Australian colony of Victoria, and the Victorian

Journal of Aqricidfan' lately contained a report;

on the results achieved. For green manure and for

fodder purposes, it is stated that the crop has provefl
itself of great value. The cow peas are drought-resist-

ing, and did fairly well in the dry season that was

e.\perieneed in 1907-8. When irrigation water was

supplied an excellent crop was produced.
The four varieties of cowpeas under cultivation were

' New Era,"
'

Iron,'
'

Wonderful,' and '

Whip-poor- Will.
'

There were two kinds of seed of the ' Iron
'

variety, one

being white and the other red. These two kinds were sown

separately.
All the jieas were sown on October IS, and they

produced ripened seed in periods ranging from 106 to 139

days. The plants raised from the white seeds of the ' Iron
'

variety were the first to yield ripened seed, which was

produced at the end of 106 days. Then followed in order
' New Era

'

(112 days),
' Red Iron

'

(115 days),
' Wonderful '

(115 days), and Whip-Poor-Will' (139 days). The
heaviest gatherings of pods were obtained during the third

and fourth weeks in ^farch, and the first week in April.

The plants were ploughed into the soil about the middle of

April,
The ' AVhite Iron

'

and ' Red Iron
'

varieties are similar

in growth and yield, the plants are about 20 inches high, the

seeds ripen early, and |)ods are borne in succession for three

months or so. The pods are about 7 inches long.
' New Era,' the .second earliest variety, is a low-gi'owing

slender bush with delicate foliage. The pods and seeds are

somewhat smaller than in the case of the ' Iron
'

cowpea.
' Wonderful

'

is a cowpea. of vigorous and robust growth,

possessing strong branches and large leaves. The plants are

about 1-t inches high, and cover the ground quickly. The

liods,are some 8 inches in length, and contain from twelve

to eighteen mediunv sized peas.
'

Whip-Poor-Will
'

was the variety which ripened latest

in these experiments. This is a plant strong in growth, with

an abundance of large foliage. The plants grew to a height

of 18 inches, with numerous and spreading branches. The

pods are fle.shy, about 9 inches long, and contain a good
number of large peas.
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TREE PLANTING AT ANTIGUA.

Compared with many other of the West Indian

islands, Antigua is singularly destitute of woodland, or

even of small groves of trees. Tins lack of suitable

vegetation tends to give the hillsules and waste places
a somewhat barren appearance, and the lack of shelter

thatwould be provided bye.\tensive wooded areas increa-

ses the tendency of the island to suffer from drought.
Tree planting on a large scale would not only improve
the a]jpearance of ihe landscape, and provide a source

of timber and fuel, but would also be of advantage in

providing shelter belts of woodlaml, ami have a certain

amount of influence in moditying the dr\ness of the

atmospheric conditions, and econumising the water

supply by reducing evaporation.

Some etforts in this (liiectiini have been made by the

Agricultural Depai ttneiit, and two attbre.station plots have

been started in the neighbourhood of the Botanic Station.

(.)ne is .situated to the north of the Station, and is about

li acres in e.xtent. The second plot is to the east of the

station, and about J-niilc (liMant. It is some 2.1 acres in

area.

The plots were established in 1902 ; the soil is i)Oor in

both, and they are fully e.xposed to the prevailing trade

winds. They had received very little cultivation at the

time of planting, and are similar in character to the bare

hillsides in the island, so that from the jirogress which the

trees have made, some deductions car. be tlrawn as to the

results which would probably follow tree [ilanting on other

waste spots.
The plot situated to the north of the liotanic Station

lias made the best growth, and the shelter that it at present
affords to the Station has had a markedly beneficial effect.

In the year 1907-8, the growth of the trees in the plot to

the east of the Botanic Station showed marked im[)roveinent.
It would appear, however, that it is advisable, in jilanting

trees on land where the soil is poor and the situation

exposed, to give a greater iimount of cultivation during the

first years of their growth than was given to the two ]dots

attached to the Botanic Station. The results so fnr attained

also indicate that e.\|)enditure, within reasonable limits, on

stjuting woodlands in bare districts of these islands will, in

course of time, be amply re[ial(l, in view of the advantages
to be derived from their establishment.

In 190.5, two wincblireaks of forest trees were planted
to the north-east and south-east of the Antigua Botanic

^itiition. These have made good growth, and now afford

considerable shelter to the gardens.
The efforts that have been made on Arbor I )a\ in each

year to encourage an interest in planting ciut young trees, on

the part of all classes of the cnmniunity have also had good
effect. In this way large numbers of young trees have been

phnileil in the \'ietoria I'ark, and at other spots in ami around
the town.

The e-xample which has thus been set woi-.ld

appear to have encouraged a considerable amount of

interest in tree planting at Antigua, and numerous

enquiries are received at- the ISotanie St.ition on the

subject. Mr. Thomas Jackson, Curator of the Station,

has lately sent in some interesting and usefid notes on
the matter, the jwints of which are here reproduced:—

It is likely that the planting of trees suitable for timber

purposes will receive more iiftelition at Antigua in the future

than it has done in the past. There is naturally, a good
local demand for timber, and the construction of If
miles of railway, involving the utilization of a large (piantity
of timber for sleeper purposes, will naturally increase this

demand. At present the aaiount of limber grown at Antigua
is very small, but efibrts are already in progress which
indicate that the home supply will in time tend to increase.

In the West Indies, as in other countrie.s, the great draw-
back to any scheme of afforestation is the length of time that

must elapse before aiiy return can be obtained. This diffi-

culty is inevitable at the start, however, and a certain

number of years must nece.ssarily elapse before an area of

newly planted woodland returns the outlay that has been,

expended upon it, and becomes self-supporting.
In view of this tict, it becomes a matter of chief impor-

tance, when any scheme of tree planting is to be carried out,
to choose those species for planting which are likely to give
an early return, and to lie in good demand for special

[lurposes.

In his papei', Mr. Jackson enumerates a list of trees

which uught be expected to do well at Antigua. Special
reference is made to the species Eacidi/j^tux ,oiit,<it>i, or '

lied

Guui.
'

This grows satisfactorily even under .somewhat
unfavourable conditions At the Botanic Statum there is

a sample of this species, which, although no more than
seven or eight years old, and growing in pooi-, shallow soil has
a height of 35 feet, and a circumference of 3 feet 8 inches at

10 feet from the ground. Although the trunk of this

specimen divides into four at about 12 feet from the ground,
each stem po.s,se.s,ses serviceable timber. EiicaJif/itux rustrafa
is well known as a particularly hardy species, and thrives

well under a fairly wide range of conditions. It stands drought
well. The wood of the tree is durable both in the air, and
when buried in the soil. Pieces of ' Red Gum '

timber which
have been under the soil for two years at the Antigua Botanic
Station are still in an excellent state of preservation. In
crilour the wood varies from light red to very dark red. If

rapid growth and good quality of timber are rei|uired,
A', rostt'ita can be recommended.

( )ther species of Eucaly[itus, which are suitable for

planting in parts of the tropics, and yield u.seful tindier, aiv
A'. citrii>d(iffi, E. rori/m/iosu, E. ffirtcn,) iii.<, /•'. ciiniiit'i

E. crebrii, and E. Diirrothcrn.

At the Antigua Botanis Station there exist, in addition
to E. rostrata, specimens of E. citrior/mn and E. i-uz-iiiitii.

Both of these have anerect growth. The wood of the former
makes a useful timber ; it has a close grain and sjilits rcadilv.

E. tortiiitu stands drought well. Its wood is tough, haid
and ela.stic.

,,

Estate owners ami others who ina\' think of

planting up waste lands, or at least of increasing the
number of trees on their c'states, may usefully make-
selec;tions from the following list of timber trees:—

Lignum-vitae {(liiai'inmi ojliriua/i). A slow-i;rowiiicr

tree yielding wood which is exceedingly dense, hard, heavy,
and tough. This is extremely useful for a varietv of turnery
jiurposes.

Galba (Ca/o/i/i//f/iim Cnlahrt). A tall and somewhat

quick-growing tree, \yhich reaches a diameter of 4 or u feet.

The wood is durable, and is suitable for mill rollers, frames,
and for shingles, etc. It bears exposure will.

Manimee ai)ple(.I/K///«(('« iiiufi-icdwi). This tree reaches
40 to 60 feet high, and yicMs durable timber that is ailapted.
for use in exposed situations. The mammee a]iple tree is

not common at Antigua, and it is probable that it would not-

grow well in the driei'.|iarts of the island.
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The 'red mangrove' (B/u'iu/ihorn Maix/le) and tlie

Milack mangrove' iArin-nnia iiiticlti) hoth grow in swamps,
and the wood in each case is valuable for piles, posts, etc.

White cedar (TeroiiKi. /ciico.ri/lwi). This tree is common
at Antigua. The wood is used largely in hou.se-building, and
is valuable for piles, posts, and in making shingles.

Li:)gwood (I/(i('m(it().ri/lo!i. camjn'chianuiii). This tree,

which seldom reaches more than 20 feet high, is also common
at Antigua. A very .serviceable hedge is formed by .setting

out the young plants closely in rov.'s. The wood is hard and
suitable for posts, and cabinet work. It is also of consider-

able value a.s a, dye-wood.
L'ashaw {Fro.iopis jiiliii<ir<t). The eashaw grows to as

much as 30 feet in height, but its diameter is seldom more
than 1 foot. The timber is very strong and durable, suitable

for railway sleeper.s, fence posts, etc. The pods of the

eashaw, when dry, form a good article of fodder, and are

greedily eaten by stock of all kinds. The wood also makes
-excellent fuel.

Ba.stard mahogany, walnut or angelin lAtulini iinrmix).
A large and handsome tree, .somewhat common in the south-

ern part of Antigua. It is of erect growth, and with

a trunk from 1 to 2 feet in diameter. The wood is stiong
and hard, lasts well in watei', and is suitable for turnery

purposes.
Woman's tongue {AUiiy.iit Lthliek). The wood of this

tree is fairly durable, and polishes well. It is used in

making furniture, boat building, and for general purposes.
Red cedar ((V/fY'A( oihn-aia). On good soil this tree

frequently attains a height of from 40 to 60 feet, with

a trunk diameter of from 3 to 4 feet. It is quick-growing,
the wood being open-grained, but soft and porous, (."edar

wood is in request for furniture making, especially ward-

robes, .shingles, interior house-work, etc. The drier parts of

Antigua would perhaps lie unsuitable for this tree.

Caxii'iiiii'i c'/nisetito/iii. The Casuarina is a straight
and quick-growing tree, which yields good timber, that is

found especially useful in making cattle yokes.
Locust {Hi/iiitnuiii Coiiflnn-il). This tree has a trunk

which reaches up to 5 feet in diameter. The wood is tough
and somewhat resembles mahogany, but is harder. It is

used for cabinet and furniture work. It is liable to rot in

-the ground.
VAHiiie-wood (Tcruiinnlin JSwvrnx). The White-wnnd

is a large tree that yielils timber which is useful for a variety
of imipo.ses. This is one of the best woods for .shingles. It

is very durable in water.

Other trees suitable for planting in Antigua, and
which yield wood of value, are the following:

—
Mahogany (Sirieteiiia M'ifi(i;/oni), Sapodilla {Ac/ii-n.t

Siijiiitii), Star apple (Chri/xdjihi/llinii Ciiiiiitu), Almond
(Tirnutinlia C'atii/>p<i), Torch wood ( yeco/zm .vta)i.<),

and the

sea-side grape {Cod-oloba Hi'ifcm), which grows on indifferent

lands near the sea-shore.

It may also be added that the woixl of the mango and
<ieacia makes excellent fuel.

Forests and Soil Temperature, lieference was
made in the last issue of this jnurnal to the relation.ship
between woodlands and water supply. It may also be

jwinted out that forests exercise a considerable influence

on soil temperature. The observations of a number fif

European forest stations .show that woods of various

species and ages depressed the mean annual temperature at

the surface of the groimd by about 2'6°F.

RICE IN BRITISH GUIANA.
Messrs. Sandbach, Parker ^-^ Go's, fortnightly

report, dated May 14 last, gives the following informa-
tiom in regard to present conditions and outlook of the
British LJuiana rice industry:

—
The w^eather during the past fortnight has continued

favourable for milling, and deliveries to town have been

large. .Several holders have displayed anxiety to sell, with
the result that the maiket has weakened, and sales are being
effected at from $4-30 to •'S4-40 per bag of 180 lb. net.

Stocks are not very large, however, and we fully expect to

see better prices later on in the year. The importation of

cheap grades of "Nagra' and 'Saigon' [East Indian] rice into

the markets of the West Indian islands has undoubtedly
art'ected the sales of the Demerara product, and is largely

responsible for the jiresent decline in price.

Shipments to the West Indian islands during the fort-

night amount to aljout 3,000 bags, princq)ally for liarbado.s

and Trinidad.

Prices for Demerara rice of good export quality, at date
of report, are—per bag of 180 lb. gros.s, IT.'i.. \Ohi. to

18.S. lOJrf.; and per bag of 164 ft. gro.ss, 16*-. Md. to 17.^. \},d.

AGRICULTURAL PRODUCTS OF
ECUADOR.

The United States Consul at Guayaquil lately
reported as follows on the agricultural products of
Ecuador:—

Cacao, which is tlie principal product of Ecuador, i.s

harvested or gathered during the months of February, ^Marcli,

April, and May. A small amount of cacao is gatlieretl and
brought to market during every month of the year, but it is

safe to say that at least three-fourths of this crop is gathered
during the months mentioned, and by the end of "june or

Tuly has already been placed on the market. During tl)e

year 1907, 43,348,369 Di. of . cacao were exported from
Ecuador, of which 7,653,7.56 lb. were sent to the United
States.

The rice crop is principally harvested during the month
of May, and is generally placed on the market during the
m^mths of .lune and .luly. The estimated annual production
is 40,000,000 ft., which is not quite sufficient to supply the
home demand. A small quantity is imported every year
from various countries.

The growing of sugar cane is of considerable importance
in this country. The cane is cut and taken to the plantation
mill during the months of .July, August, September, OctoW-
and November. Some plantations work up to the middle of
December to finish gathering the crop. Approximately, the
various plantations in Ecuador produce 160,000 bags (of
100 ft.) of sugar annually, which is about equal to the home
consumption, although a small amount of sugar is inqmrtcd
and exported every year.

The crop of coft'ee raised in this country is almo.st

completely gathered during the months of August and
September, and as soon as possible is placed upon the market.
Xo statistics are to be had showing the annual production,
but it is estimated to be about 7,000,000 It. During the

year 1907. 2..")I5,368 ft. of coffee were exported from
Ecuador, of which only 72,989 ft. were sent to the rnited
States.

Rubber is gathered and brought to market during all

the months of the year. The amount of rubber exported
from Ecuador in 1907 was 1,031, -510 ft., of which 8I6,6N4 ft.

were sent to the United States.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,—May 11, 1909. The West India Com-

jiiTTEK CiECULAE,
;
Messrs. E. A. de Pa.s.s & Co.,

Aiuil 30, 1909.

Arrowroot—St. Vincent, lid. to S^'/. according to qu.-ility.

Balata—Sheet, 2/4 ; block, 'l/8L
Bees'-WAX—£7 ll».v t<. £7 12s. (kl. for tlark to pale.

Cacao—Trinidad, 5()/0 to 70/- per cwt. ; Grenada, 50/- to

oti/- per cwt.

Coffee—Santos, 32/41- per cwt.; Jamaica, no quotations.
Copra—West Indian, £'l'.l lO.s. per ton.

Cotton—Nevi.s, i;-!,/. to 13](/. ; Barbados, llkl. to Ud
St. Vincent, Kii/. ;

.ind .\ntiL;ua, VAhl. to 14(/.

Frcit—
Bananas—Jamaica, 4/6 to 9/- per bunch.

Limes—Not wanted.

PiNE-AVPLES—St. Micliael, 1 '6 to 4/-.

Grape Fruit—5/6 to '.)/- per l)ox.

Granges—Jamaica, 6/- to 9/- jier hv\.

Fustic—£3 to £4 per ton.

Ginger—585. (id. to 5'Vj for middling bright.
Honey—23s. to 33s. i,..'. per cwt.

Isinglass—West Ind . Imnp, 2/2 to 2/6 per Ih.

Lime Juice—Raw, 1 -o 1/3 per gallon ; concentrated, £18

per cask of 10. gallons; distilled oil, 1/10 to 1/11

per lb.; hand-pre.-.sed, 5/- to 5;'6 per lb.

Loowoon—£3 to £4 os. pei- ton ; roots, no (juotations.
INIace—Firm.
Nutmegs—Steady.
Pimento—Quiet.
Rubber—Para, tine hard, 5s. 3i/. per ft.

Rum—Jamaica, 3/- to 7/6; Uemerara. 1/6 to l/6i, proof.
Sugar—Crystals, 15/6 to 16 -

, JNIuscovado, 15/- to 16/- ;

Syrup, Trinid.i.d, II -
; Molas.ses, no quotations.

Barbados,—Mes.srs. Li:aco:k ifc Co., May 22, 1909;.
Me.ssrs. T. S. Gauiiaway i Co., May 25, 1909.

Akkowroot—St. Vincent. $-'4'00 per 10<J ft.

Cacao—$12-00 per 100 ft
,
in demand.

C0C0.A.-NUTS—!ii-12'00 for unhuskcd nuts.

Coffee—Jamaica and ordinary Rio, IjSiit'oO to Sll'OO pep
100 ft.

H.\Y—Sl-15 to .$1-25 [ler 100 lb.

Manures—Nitrate of soda, $62-00 to .«565-00: Ohlendorff's-

dis.solved guano, $55-00 ; Cotton manure. .$42-00; Cacao

maiune, $12-00 to $48-00; Sulphateofaunnonia, $72-00'
to $75-0(J; Suljdiate of pota.sh, $67-00 per ton.

MoL.vssES—Fancy, 16c. ; (irocery, 18c. ])er gallon.
<_)Nl0.ss— Strings," $3-00 ])er 100 ft.; Bernuida, $l-.50.

New York,— April 30, 1909.—Messrs. Gillespie,

Bkos. ik Co.

Cacao—Caracas, 12ic. to 14c. ; Grenada, 13c. to 13jC. ;

Trinidad, 13c. to 13ic. ; Jamaica, lO.tc. to 12c. per ft.

Cocoa-nuts—Jamaica, .select, $22-00 to $24-00 ; culb, $14-00
to $15-00; Trinidad, select, $21-00 to $23-00 ; culls,

Si:i-O0to $14-00 per M.
Coffee—Jamaica, ordinary, T^'c. to 8|c.; good ordinary,

8ic. to 9c.

Ginger—9ic. to lO.Jc. per ft.

Goat Skins—Jamaica, no quotations ; Antigua and

Barbados, 50c.; St. Thomas, St. Croix, St. Kitt's,
45c. to 48c. ])er lb., dry flint.

Grape Fruit—Jamaica, $4 00 to $5-00 per barrel.

Limes—Dominica. $5-tlO to .$6-00 pii- barrel.

Mace -.'Soc. to 40c. per lb.

NuT.MEGs— no's, 10c. per lb.

Oranges -Jamaica, Sl'Vo to $2-25 per box, $2-T5 to $4 00

pi;r barrel.

I'lME.NTo 4(0. per lb.

Si-iiAR Centrifugals, 96. 3-'.t2c.: IMu.scovados. 89% 3-42c.;

Molasses, 89", 3-17c. per lb., -dl duty paia

POTATOS—$2-(30 to ¥2 er KiO ft.

Peas—Sjilit, $5-75 per bag of 210 ft.; Canada, $3-40 per
l)a- of 120 ft.

Rice—Ballam, $5-00 to $5-20 (180 ft.); Patna, $3-80;;
Rangoon. $300 per 100 Ih.

Sugar—Dark Cry.stals, ;)6 $215; Muscovado, 89° $1-85;.

Centrifugals, J-2-10 to $2-;!0.

British Guiana.—Messrs. ^^'I^.Mxa & ElcnTEU, May 15,_

1909 ; Me.ssrs. S.vnijcach, Paekes &, Co.,.

May U, 1909.

48c.

Arrowroot—St. Vincent, $9-0f) to $9-50 per 200 ft.

Balata— ^'enei',uela block, o2c. ; Demerara sheet,

to 50c. per IK
C.vCAO—Native, i;!c. to 14c. per ft.

Cassava—5Uc. to (iOc.

Cassa\'a St.vkcii—$5-00 j)er barrel of 100 ft.

Cocoa-nut.s—$16-00 per M.
Coffee— Crei>le, 12c. to 13c.

; Jamaica, 13^3. per ft., slow.

Dual—$4-50 to $4-70 per bag of 168 lb.

EoiHis—¥1-08 per barrel.

MoLASoEs— Yellow, 2:5c. t(i 24c.

Onions—Teueriti'e, 4c. per lb.

PLvx-rAiNs— 16c. to 36c. i)er bunch.

PoTA-ros—Nova Scotia, i}:ii») ])er 100 ft.

PoTVi-os—Sweet, Barl)ados, illic. per l)ag.

Rice- Ballam, $5-50; Creole, $4-40 to ^4-50.

Split Peas—$600 per bag (210 lb.); Marseilles, $3-50-

to $3-75.

TaNNIas—$l-()8 per ba^'.

Yams—Whi^e, $2-16 per bag ; liuck, $;i-00.

StUiAR— Dark cry.stals, $21.'. to $255; YeUow, $3-10 to

$3-25 . White, ?f3-60 to $.'1-80; Molasses, no quotations.
Timlier—(ireiMiheart, ."2c. to 55c. per cubic foot.

Wallaba Shingles—$375 to $575 per M.
CordWOOD—$2-00 to $2-40 per ton.

Trinidad,— IN^^ay 15, 1909.—Messrs. Gordon, Guast & Co

Cacao—Venezuelan, $1 1 40 t . . $ 1 I -6I1 per fanega ; Trinidad,

$11-25 to $11-75.
Coco.^-nuts- $22-00 pcrlNI., f..i.li., for large selected pcelcA

in bags of 100 tb.

Cocoa-nut On.—70c. per luq.erial gallon, cask included.

Coffee—Venezuelan. 8c. to 8.1c. jier ft.

Copra $320 per 100 ft.

DhM: .$4-40 I o $4-50 per 2-bushel bag.
Oxio.Ns—$2-:;0 to $;i-00 per 100 tti. (retail).

Potatos— English. $1 25 to $l-:?0 per 100 ft.

Rice—Yellow, $475 to $4-80; White, $4 50 to §4 'OO

per bny.

Split Peas—$5-25 to $5 50 per bag.
Sugar-American crushed $5 10 to $5-20 per 100 ft.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The ' WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.

Volume I. X'). 1 out of print. Nos. "2, 3, and 4, in original paper covers as issued, price Is. eat-h. Post free Is 'Id

Volumes If, 1I[, IV, V, VI and VII :
— Price 2s. each ; Post free 2s. Sd.

Volume VIII. Nos. 1, 2 and -3. West Indian Agricultural Conference, 1907; abstract of Proceedings and Reprint
of Papers. No. i. Agricultural Conference, 1908

;
Presidential Address and Abstract of Proceedings.

Price 6d. each number. Post free, Sd.

Volume I.Y. Nos. 1, 2, 3, and 4. Reprint of Papers read at Agricultural Conference, 1908, with summaries of disciss-
ions following. Price 6'/. Post free, Sd.

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

Adapted to West Indian conditions. They contain, amongst otiier subjects, summaries of tho results of the experiment work
on sugar-cane and manures, the full official reports of which liave only a limited circulation. The following list gives particu-
lars of all the pamphlets which are still available. The missing numbers are out of print and can no longer be supplied :

—
(3) Seedling and other Carie^ at Barbados, in 1000. Price 2d. (39) Seedling and other Canes in the Leeward Islands, 1904-5.

(5) General Treatment u£ Iiisdct Pests, 2nd. Edition Revised. Price 4rf.

Price id. (40) Seedling Canes and Manurial Experiments at Barbados,
(7) Scale Insects of the Lesser Antilles, Part f. Price id. 1903-.5. Price 6iL

(9) Bee Keeping in the West Indies. Price id. (41) Tub.ago, Hints to Settlers. Price 6d.

(12) Seedling and other Canes in the Leeward Islands, 1900-L (42) Manurial Experiments with Sugar-cane in the Leeward
Price 2d. Islands, 1904-5. Price id.

(13) Seedling and nther Canes at Barbados, in 1901. Price id. (43) The Use of Cotton Seed and Cotton-cake-meal as a Feeding-
(14) Screw Worm in Cattle at St. Lucia. Price 2ii. Stuti' on West Indian Plantatimis. Price 2rf.

(15) Plain Talk to Small Owners. Price 2(i (44) Seedling Canes and Manurial Experiments at Barbados,
(16) Hhits on Onion Cultivation. Price 2rf. 1904-0. Price (W.

(17) General Treatment of Fungoid Pests. Price id. (45) A. B. C. of Cotton Planting. New and Enlarged Edition.

(18) Recipes for cooking West Indian Yams. Price 2''. Price Hd.

(19) Seedling and other Canes at Barbados, in 1902. Price 4<^. (40) Seedling and other Canes in the Leeward Islands, 1905-6.

(20) Seedling and other Canes in the Leeward Islands, 1901-2. Price 4'/.

Price 2d. '
(47) Manurial Experiments with Sugar-cane in tlie Leeward

('22) Scale Insects of the Lesser Antilles, Part II. Price id. Islands, 1905-0. Price 4.7.

(25) Ground Nuts in the West Indies Price 2.7. (49) Seedling Canes and Manurial Experiments at Barbados.
(26) Seedling and other Canes at Barbados, in 1903. Price id. 1905-7. Price 0./.

(27) Seedling and other Canes in the Leeward Islands, 1902-3. (50) Seedling and other Canes in the Leeward Islands, 1906-7.
Price 2.7.

^
Price 4./.

(28) Barbados and Porto Rico Molasses. Price Zd. (51) Blanurial Experiments with Sugar-cane in the Leewai'd

(30) Manurial Experiments with Sugar-cane in the Leeward Islands, 1900-7. Price id.

Islands, 1902-3. Price 4(!. (53) A. B. C. i>f Lime Cultivation. Price 4.?.

(31) A. B. C. of Cott,jn Plantnig. Price id. (54) Fungus Diseases of Cacao. Price 4.7.

(32) Seedling and other Canes at Barbados, in 1904 Price 4./. (55) !\[ilii.ms and M.isi|uit.>s. Price 3.'.

(33) Seedling and other Canes in the Leeward Islands, 1903-4. (">'>) Seedling ami nther Canes in the Leeward Islands, 1907-8.
Price id. _

Price 4 /.

(34) Notes on Rabbit Keeping in the West Indies. Price 2d. (•"'7) Manurial Ilxperiments with Sugar-cane in the Leeward
(35) Infiirmation in regard to Agricultural Banks. Price id. Islands, 1".)07-S. Price 4./.

(.30) Manurial Experiments with Sugar-cane in the Leeward ('>^) Insect Pests uf Caca.). Price 4.7.

Islands, 1903-4. Price id. (i>9) Seedling Canes and Manurial Experiments at Barbad.js,

(37) Cultivation of 'Jranges in Dominica.^ Price 4./. 1906-H. Price 6.7.

(38) Cultivatii>n and Curing of Tobacco.
'

Price id.

The aliove will be supplied post free for an additional charge .if Id. for the pamphlets marked 2.7., \d. for those
marked 4./., and 1 \d. for Nos. 40, 41, 44, 45, and 49.

The ' AGRICULTURAL NEWS.' A Fortnightly Review.
The 'Agricultural News' contains extracts from otficial correspondence and fiom 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
hical agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, !.*

2s. 'Id. per half-year, or 4s. 4(/. per annum, (^wing to certain nundjers being out of print, oidy Vols. IV and V ca«
be supplied complete, with title jiage and index as issued. Price 4s. Post free, hi. Only a few copies available. All applica-
tioiin for C'j/'/es are to he ad<lressed to thf. Agents, not to the Department.

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

—
London: Messrs. Dulau i Co., 37, Soho Square, W, Ciiy J^e»Us .• The West India Committee, 15, Seething

Lane, London, E. C.—Barbados: Messrs. Bowen ife Sons, Bridgetown.
— Jamaica: The Educational Supply

Company, 16, King St., Kingston.
— British Guiana: 'Daily Chronicle

'

Office, Georgetown.
—Trinidad: Messrs. Muiu-

Map.sh.all i; Co., Port-of-Spain.
— Tobago: Mr. C. L. Plagemann, Scarborough.

—Grenada: Messrs. F. Marrast i Cc,
'The Stores,' St.George.

—St. Vincent: Mr. Stanley Todd, Agricultural School.—St. Lucia : Mr. E. Buckmire, Botanic Station.—Dominica : Messrs. C. F. Ddverney «fe Co., Market St., Roseau.—Antigua : Mr. S. D. Malone, St. John's.—
St. Kitt's: The P.ible and Book Sdpply Agency, Ba.sseterre.—yevis : Mr. S. D. Malone, Charlestown.'
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano—For sugar-cane and general usu

OhlendorfT's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPL'i TO LOCAL AGENTS OH l-LRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

I JOURNAL D'AGBICUlTURE TROPICALE.

A Monthly Illustrated Heview, puUiaheJ in French,

de;iling with all matters connected with Tropical Agricidture.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, W. Dawson & Sons, Ltd., Bream's

Buildings, E.G. ; i\>w ToW.-, G. E. Stechert, 9, East ICth,

Street
; Trinidad, D .A. Majani ; Culm, SoUoso : Ilai/ti,

Louis Coicou, Piiit-au-Prince.

TROPICAL LIFE

A JIf)nthly .Imu'nal, containing articles on Tropical

Agriculture, and otlioi' matters of interest to tho.sc living in,

or interestcdin the Tropics.

Edited by H. HAMEL SMITH.

Single copies, price ]x.; a:inual suliscription, lOfi. ]iost

fiee.

Published by :

Messrs. Hale, Sun & Danielsson, Ltd.

83-91, Great Titchfield Street,

London, \V.

WEST INDIA BULLETIN
(Vol. IX, No. 4).

Containing papers on tlie Timbers of Jamaica, Timbers

i.f Donnnica, the Alej'rodidae (white flies) of Barbados,

Fungus Diseases of Cocoa nuts in the West indies, and

on Millions and .\los(|uitos.

To be obtained from all agents for the
sale of the Deparinient's publications. Price

6'/.; post free, S-'.

THE BARBADOS CO-OPERATIVE COTTON

FACTORY, LIMITED.

BRIDGETOWN,

COTTOFSKED.
We are prepared to purchase best quality

Cotton seed at prices equivalent to the current
rates of the Liverpool market. Terms : Cash on
delivery of Seed.

N.B. All seed must be fresh and in sound
condition. Second quality seed must be shipped
<(/i(ifiii(/f/.

i'rluUd at Otlice of Ai/rii-ii/titral li'porter, i, High Street, P.ridgetown, Barbados.
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I^S^. THE ROYAL MAIL

STEAM PACKET COMF^N
^ fROYAL CHARTER, dated 1639); "^

:

WE-KLY to:

gRAZIL & THE
RIVER PLATE,

via Spain, Portusal,
and Madeira.

T^^rzisJuA^ SHT7VICES
FSRTNlGHrLY to;

|

FORTNIGHTLY to:

EST INDIES, /^DSTFAL!A, NEW
Guiana, Ce:;\lral

America, Pacific

Ports, & New York.

ZEALAND and

TASMANIA.
' Gibraltar. Marseilles,

and Naples.

MONTHLY to:

QUBA and

MEXICO,
via Bilbao. Coruna.

and Vigo.

l7rAn ni-
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure aiiJ effective iiisecticule and destroyer of the cotton worm, cuterjiillars. and other pests.

Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WORKS :

Newark, N.J., U.S.A.

[178.]

MAINTAIN THE YIELD-
mnsssp^vsmrsi^x

I^^V.l!£&Hn<MUL<2Ak^iK

The problem in Cane Culture is how t" maintain tlie yield. C'ontiinied cropiiing e.vhau.-ts the .soil of all its

availai le ]ilanl fciod.

The solution to the ])robkni is proper tillage and rational fertilizing.

Potash, I'linsphorir Acid, and Nitrogen in proper proportion always jjays wl;en applied to wfll tilled soil.

For free literature and special information on Tropical As^riculture address to :

OKRM.VX K.M.l \\(»KKS

MO Enipednuld,
Box 1,1107, H.iv.-iuji, Cuba.
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a mulch upon the surface pf the soil, was pointed

out. It is frequently thought advisable not to

allow the vegetation to grow close up to the trees,

but by occasional hoeing and forking, to keep a circle

immediately around the trunks cle.-ir of weeds.

The good results following this practice had already

been noticed in one or two lime orchards at Dominica

and elsewhere, where the weeds had been allowed to

grow for some time before being cut down. Under this

system the soil, thu\igh cpiite untitled Viy implements,

remains in a good state of tilth, anil the roots of the

weeds that have been cut down decay and leave air

.spaces, which reach to a considerable depth in the soil.

The weeds, spread over the surface, form an e.xcellent

mulch, conserving moisture and adding steadily to the

store of humus. They increase, it is true, the evapora-

tion of moisture from the soil, but all plant food

removed is returned when the weeds are cut down and

undergo decay. These conditions approach very closely

to those which prevail on natural forest land where

fertile virgin soil is in process of formation. Another

advantage in favour of this system is the saving of

labour effected, as compared with estates on which

continuous weeding is ('aiTied on.

On the other hnnd, everyone who has considered

the subject must realize that great harm is necessarily

done to the soil, and to the crops growing thereon, by

exposure of the land to the alternate influences c)f

a baking tropical sun, and heavy downpours of rain,

both ot which have a very injurious intiuence. Where

the rainfall is heavy, and on steeply sloping land, an

uncovered state of the ground oH'ei's the conditions

\inder which the lighter surface soil is most readily

washed aw.ay. There is further the loss of the

large supply of humus that would be provided to

the soil if a crop of wild vegetation were grown

upon it, and afterwards mulciied on the surface

<;r dug into the land. Under such conditions

the crops suffer, not only because such a soil has

ii small water-retaining capacity, but because the

bactciia that are responsible for the chemical changes
whi(;h result in the production of a continuous supply
of plant food cannot e.xist ir) a dry, baked .soil, and the

roots themselves cannot therefore find means for

a living.

The suggestions brought forward by Dr. Watts in

1901 were somewhat critically received .it the time,

although they found support in one or two ijuarters.

I'he.se principles have, however, since been applied in

a number of lime and cacao plantations, with bene-

ficial results.

Reports and othiT agricultural publications from

Ceylon and the Federated Malay States show, th'it in

those parts of the world also, the utility of the |.iac-

tice of clean weeding in permanent cultivations has

been very much questioned during recent years, and

encouragement given to the judicious growth of certain

weed plants under tree crops. This is particularly the

case in conne.xion with rubber cultivation, as on estates

where this crop is largely planted the cost of keeping
down the weeds was found to reach an enormous figure.

In the 1907 report of ]tli: J. U. Carruthers, Lately
Director nf Agriculture in the Federated Jlalav States,

.and now appointed to Trinidad, this point is dealt with,
and he recommends that rubber planters shoidd give
a trial to three i|uick-growing leguminrms weed plants,

i.i\, ('rotularid sfrtafa, Mimnsa jiiullca, imd Desrno-
(I III III fnflortnii. which rapidly cover the soil, keep
d'lwn weeds, .-ind increase the fertility of the land by
their nitrogen-assimilatijig propeities. No doubt the

practice might also be benetinally applied in connexion

with coffee cultivation, which in the ilalav States i.s

carri(.'d on over ;in area ot about 11,000 acres.

Simihir recommeiulations to those of Mr. Car-
ruthers are being ui-ged upon the aitention of planters
in Ceylon. A recent issue of the Tnijiiful Aijr'n-iiLtarist

((October 190.S) discussed this question in a leading
article. It was pointed out that where machinery was

available, on rubber and other estates the practice of

clean weeding was che.ap and efficient, not on account

of the removal of the weeds, but because the process

necessarily involved a certain .amount of surface culti-

vation, which resulteil in the provision of a mulch of

loose soil that retarded evaponition of moisture. In

other cases, it was probably better to grow sdertal

weeds, more particularly certain species of Lecuminosae.

The ipiestion is one which demands a considerable

amount of investigation by means of well planneil

experiments. The conditions of soil and climate ir»

relation to the use of weeds have all to be investit'atefl

on the spot. Doubtless there must be a wide range ol

method in practice, and the correct method for any

particular place must be determined experimentally.

The point is, that the modern agriculturist is not

satisfied that the best is being done in a rubber, cacao,

lime, or other orchard simply because there may be ai>

absence of weeds.

Trinidad Cacao Exports. The amount of Trini-

ilad cacao exported duriny the tliret' months ended Afarch 31

last, was L'l,472,;i78 lb., whicli was l,r)04,G72 Bj. in exce.ss

of the cpiantity shipped in the corresponding period of

I'.IOH, and a record lor ihe tirst ipiarter of the year, with
the excejition of tliat of 1904, when 22,000,000 It), were

exported. It is interesting to note that 9,riO(i Dj. of cacao-

were shipjied t<i .Austridia. (Ofii-inl It'hirni'.)
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SUGAR INDUSTRY.

Sugar in Cuba.

The fuiLiiightly Produce Market Report of Messrs.

Gillespie Bros., dated I\Iay 14 last, contains the follow-

ing- in regard to the Cuban sugar crop of the present
season :

—
Heavy rains commenced to fall on May 10, with the

result that the nnnibev of centrals still grindin<,' fell from 119

last week toseventy-tive at the present time. This nuinbei-,how-

ever, is still much larger than during the previous two year.'', as

there were only twenty-three grinding in 1908, and twenty-

eight in 1907. 'J'he total output of the island to date is

1,1.'60,000 tons as compared with 851,000 tons last year, and

1, •290,000 tons in 1907. During the latter year, 137,000
tons were produced at a later date than this, the total out-

put
— 1,427,673 tons—being a record crop. With the large

number of centrals still grinding this year, it is to be

expected that the output will be a large one and the final

figure should be very close to the record crop of 1907. The

average prices for sugar during the pre.sent season have been

considerably better than in 1907, and the Cuban |ilauters have

had a good yeai-. The total stock of sugar now held in these

ports is estimated at 337,000 tons, against 160,000 tons last

year, and 414,000 tons in 1907.

hel

Useful Data fcr Sugar Planters.

At a lueetint,' of the Barbados Agricultural Society,
on Fridav, May 28 last, the Imperial Commissioner

of Agriculture read a paper on the subject of Central

Sugar Factories. In order to make clear his arguments.
Dr. Watts brought iorwaid a good deal of nsefid

data. The following notes: formulae, tables, etc., liaving

reference to the relationship that exists between the

percentage of fibre in canes, and the yields of juice and

sugar that may be expected under different manufac-

turing conditions, are here reproduced from the paj>er,

as being of general' interest and value to sugar

planters :
—

Our ideas concerning the composition of canes and the

amount of juice which it is possible to obtain from them may
be rendered much clearer by a very simple formula, which,

although not perfectly accurate, affords approximations that

:ire sufficiently near for our purpose. The quantity of juice

contained in a cane may be calculated approximately thus :
—

Froiu 100 deduct one and one-third times the percentage of

fibre in the cane. On this as.suinption we obtain the

following :
—

10 percent, of fibre = 86'7 per cent, of juice.

11 ,, j» )) j»
~ ^•-' "^ '' M )T n

V2 „ „ „ „ =S4-0 „ „ „ „

J • '
,, 1, ») )i

= 0-* i ,, ,, ,, ,,

14 ,, ,, ,, ,,
= HI o ,, ,, ,, ,,

lo „ „ „ -, =80-0 „ „ „

16 „ „ J, „ = 78'7 ,, ,, „ ,,

it ,, ,1 »i }j
^^ t t O jj ,, ,, ,,

A number of exiieriments have demonstrated that the

ordinary three-roller mill leaves in theinegiss from 1-50 to

ISO parts of juice per 100 of fibre, or even more if very poor
work is being done. The megass from a single mill with

a cane splitter contains about 120 to 130. That connng
from a tr;iin of mills consisting of a Krajewski cane crusher

and two three-roller mills, in which maceration is effected,

contains from 6o to 70; while the megass coming from
a train of mills consisting of a Krajewski cane crusher and
three three-roller mills emidoying maceration may be reduced

to a content of 25 to 30.

If we tabulate the results which may be obtained from
various systems of milling as eftecteil on canes of ditterent

fibre contents, we obtain interesting figures :
—
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WEST INDIAN FRUIT.

'MULGOBA" MANGO AND 'TRAPP'
AVOCADO.

An interesting conmiiinication relating to the
'

Mulgoba
'

mango and the
'

Trapp
'

avocado, both of

which are regarded with great favour in Florida, has

been received from .Mr. Jolin Belling, B.Sc, of the

Agricultural Experiment Staiion, Gainsville, Fla.

The '

ifulgoba
'

is undoubtedly one of the very best of

the East Indian iji-afted mangos, and e.vtensive groves of ii

are being planted in Florida and Porto Itico. Fruits of the
'

Mulgoba variety ship remarkably well, and it is stated

that individual mangos have been sold in New York at as

luuch as "2.50. eadi, wholesale price.

Budded Mnlgoba
"

trees, packed in wooden crates, can

be obtained in Florida at •*2 each. Inarched plants are also

obtainable. These are usually preferied to those that have

been budded, and sell at a somewhat higher price. The

mango region of Florida is confined to the southern [lortion

of the State.

Of the many excellent varieties of avocado pear grown
in Florida, the

"

Trapp
"

is regardetl as the choicest. F'ruits

of the •

Ti-app
'

avocado are greatly superior to those common-

1)' produced in tlie West Indies. They are shipped to Xew
York, where prices ranging up to 50c. per pear are realized.

Budded 'Trapp' avoaido trees are sold in Florida in

large iiuantitifs ;«r .^l-.'iO .>ai'h, or .^li'.") per 100.

LEiMON INDUSTRY OF SICILY.
An interesting and detailed account of the lemon

cultivation industry of Sicily, the harvesting of the

fruit, the preparation of letnon juice, and the manufac-
ture of citrate of lime was prepared by the United
States Consul at ilessina just previous to the earth-

quake of December last (in whicli the Consul perished).
This report has lately been published, and the following
notes form an abstract of thech'ifef points :

—-

The principal lemon-growing districts of Sicily are on

the northern and efustern coasts, chietiy at seadevel, and at

low altitudes. The char.icter of the soil has a great iiiHuence

upon the maturing and keeping qualities of the fruit, while

adeipiate manuring, steady irrigation, and proper drainage of

the orchards are all essential factors in the production of

a good crop. L'lay soil is mi>st suitable for lemons. Fruit

grown on light, sandy soil is smaller, of a lighter colour,

ripens earlier, cannot be left .so long on the trees without

deteriorating, and, in general, does not possess -such good
keejiing qualities as that grown on a clay soil.

What is known as
'

Verdclli
'

lemons are produced early
in the sea.son as the result of peculiar treatment of the tree.

These lemons command an especially good price. The trees

yielding theiu are allowed partially to dry up duriiis; the

summer, water being withheld, and a portion of the root

system laii.1 bare. In Septe'nber the roots are covered with
a liberal fupph* of earth and fertilizer, and the trees plenti-

fully irrigated. Blossoms are jjroduced in profusion in

October and Xoveinber, the fruit from which matures in the

following Augn.st, when the sujijily on the market is low.

The returns obtained per ad\dt tree vary considerably.
I'rom .500 to 1,'200 fruits per annum may be regariled as the
usual yields, but a good deal depends on whether irrigation
can be practised or not. Under the most favourable circnm-

slances, well developed and vigorous lemon trees in Sicily
have yielded as high a,s 1,700 to 2,000 lemons and even
more.

In the year 1;K>8 there were produced about 2-3,000

pipes of citrate of lime in Sicily. About 100,000 lemons are

required to make 1 pipe (672 lb.) of citrate, and it is esti-

mated that about one-third of the total crop is used in the
manufacture of citrate of lime. The total production of

lemons ha.s more than doubled in the past ten years. In
1897-8 there w^ere manufactured O..">00 pipes of citrate of lime
as compared with 23,000 pipes in 1907-8. The chief reasons
that account for this extension of the industry are the im-

proved facilities that have been introduced for irrigation of

the groves, and for transport of the fruit.

For the first ten years after setting out a plantation, the

spaces between the fruit trees are utilized for the production
of nunor crops. Durit^ this period the average profit from
the lemons does not e.vi'eed •'?18 per acre per annum. There

is, however, a natural increase in the returns from the first

year to the tenth. AVhen a plantation has arrived at maturity,
.and is in full bearing, the average annual exiJenses per acre

may be taken as somewhere about ^'>&, and the avenvge
returns at -?198, leaving an annual profit of -^142. These

figures, however, do no more than illustrate an averjige
result, and it would appear that the returns obtained, vary
very considerably.

The lemon trees freiiuently bear at one time not only
ri[je fruit, but smaller fruits in all stages of development, and
also blossoms. The lemons are all hand-picked and care-

fully siuead upon beds of straw, where the stems are removed
and a jirelinnnarv' sorting of the fruit into different grades is

rarrieil out. It is esti^natcd that a crop of 70,000 lemon.s

can be gathered at a cost of 7c. per 1,000.
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The final grading of the lemons is done at the store-

hou-ses. They are sotted into three classes, the first compris-

ing naturally the largest and finest fruits, the second contain-

ing the healthy but smaller an<l less fine fruits, while in the

third class are placed the small, deformed, and blemished

fruit. The great bulk of Sicilian lemons are exported to

European countries, i.e., Russia, Germafly, the United King-

dom, etc.

It is not necessary to carry out the processes of selection

and grading in the ease of lemons use<Hn the preparation of

juice, citric acid, or citrate of lime. All grades of fruit are

available for these purposes. _
Before the juice is expressed, the lemons are split and

the pulp is scooped out from tlie peel, the latter being treated

for the extraction of the essential oil it contains. The fruits

are crushed by means of toothed cylinders, the juice being

caught and led off to a vat. About 11 gallons of raw juice

is an average return from 1,000 lemons. A number of

efforts made in the past to preserve the lemon juice without

fermentation have failed, on account of the contained sugar,

but very recently an Jinglish firm has established a finely

equipped factory near Messina for putting up, by a special

I>atented process, pure unaltered lemon juice for the trade.

Formerly laige quantities of concentrated lemon juice

were exported from Sicily, but in recent years almost all of

this product is used in the manufacture of citrate of lime.

The manufacture of citrate of lime commenced in Sicily

about fifteen years ago, increasing every year, and in 1907-8,

95 per cent, of the production was exported in this form, and

only 5 per cent, as concentrated juice. The cost of making
citrate is about S7-75 per pipe less than for the same quantity

of juice. Further, a pipe of citrate is [iroduced in two hours,

whereas it takes three days to boil a pipe of juice. The

boiling process carried on for three days .cau.ses a considerable

loss in acidity. It is mentioned that it takes '120,000 lemonE

to make 1 pipe of concentrated juice, while only 100,000

are required to make a pipe of citrate. -

Details of the method employed in the manufac-

ture of citrate of lime in Sicily were supplied to this

Department some two years ago by the Bririsli Consul

at Palermo, throuj,'h the Foieijrn Office. These were

published in the Ayriculturul Neus, Vol. VI, p. .S3.

RUBBER CULTIVATION IN BRITISH

GUIANA.
The progress that has of late been made in rubber

cultivation in British Guiana was summarized by
Professor J. B. Harrison, C.M.G., at a recent meeting
of the Board of Agriculture of the colony.

At the Botanic Gardens, Georgetown, the rubber trees

that have been planted are doing fairly well. These include

J/evea /,riml>i»<ix, C/fliUod elmlirn, Hapiuiii, .JKiitimni,

Manihot Glaziovii, and Manihof jiinuhiiensis.

In the Gardens, as well as at the Issoruru Experiment
Station in the North West, and at the L'hristianburg Station,

the Department is making special experiments to settle the

question as to whether it is advisable to keep the land clean,

or whether it is better to allow the Aseeds to grow and to

cut thetn down at certain intervals. The general opinion
formed by the Department so far is that perfectly clean

weeding is not conducive to the healthy growth of the

species of rubber trees mentioned, and, so far as experiments

have gone, that the trees grow best when the soil is pro-

tected from the direct rays >)f the sun, and from heavy rain

bj- the undergrowth of grass, etc. It is of course advisable

to keep an area imtnediately around the voutig trees clear of

all weeds. Sjjecial experiments are in progress with the

object of thoroughly investigating this matter. Probably
the growth of certain species of leguminous plants beneath

the rubber trees would be most advantageous.

The North West Rubber Station at Issoruru is being

gradually extended. The two kinds Saithi.m Jevm'ini and

Hevea hraxiliensU are chiefly grown at Is.soruru, but

C'MlillfM eliiMica, FiiMtumia eliuitira, and two varieties of

Manihot lately received from Kew are also being tried.

Altogether about .5,000 rubber trees of various kinds are

planted at this station.

Some useful information has already been obtained in

regard to the modes of growth of Soj/iunt .Jenmanr and
Hemn hranilienxis, and the [iroper treattiient that should be

given them when under cultivation, as the result of the experi-

mental work that has been done. Land on which these two
kinds of rubber are planted should be fairly well drained,

and they will not grow on land subject to flooding. Another

important point to be borne in mind is that planting under

forest shade is absolutely fatal to the growth of both the

Sapium and the Hei'tn.

Near the Issoruru Station are the very extensive njbber

jilatitations of 5Ir. David Young, and of Messrs. Farnum and

Stiiyth. From .30,000 to 40,000 rubber trees (//^»^<"/ and

Sapium) have been planted by ilr. Young, while on the other

plantation from 16,000 to 18,000 trees are growing. In

both cases the rubber trees are doing remarkably well, and
offer a u-seful object lesson to persons who may think of

starting rubber planting.

The total area under rubber cultivation in the North
West Territory is about 418 acres. The services of the

officers of the Agricultural Department are taken full

advantage of by those who have made a start in the industry.

Another rubber experiment station, about 20 acres in

extent, exists at Bonasica. This contains some sixty trees of

Sapium Jenmani, of different ages and sizes, the larger

being from 6 to 7 feet in circumference. Experiments iti

tapping, collecting the latex, and preparing the rubber, are

carried on at Bonasica, and specimens of the Sapium product
here prepared have been valued in London as equal iu

quality to the best lltvea rubber from CJeylon.

At Christianburg on the^emerara river 1-5 acres were

cleared in 1908, and of this area, 10 acres have been planted

experimentally with rubber trees under the direction of the

Department of Agriculture. Trees of Hevia /jiasiliensis

formed the chief kind planted.

In addttioti to the cultivations mentioned, about -5-50

acres of rubber have been planted in Demerara during the

past few years.

Between 70,000 and 80.000 plants of Hevea hrasilieiuix

have been sold from the Botanic Gardens iu the past two

years. In 1908 the value of the young rubber plants raised,

was about 81.5,000.

Tht

DEPARTMENT NEWS.

Imperial Commissioner of Agriculture left

Barbados by the R.M.S. Esk
'

on June 8, for an official

visit to St. Lticia. Dr. Watts is expected to return to

the Head Office on Tuesdav, June 1-5.
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WEST INDIAN
Messrs. Wolstcnholme & ^

writing under date of Jlay 24. last, report as fuliows on

the sales of West Indian Sea Island cotton :
—

COTTON.
Holland, of Liverpool,

Since last mail from :!()U lo :\7>() Lags of West Indian

8ea Island cotton liave been sold at firm jirioes. The sales

include Anguilla, 14'/. : Antigua, lohd. and 14'/. ; Moiit-

.serrat, 12i'/. and 13irf. ;
Nevis and St. Kitt's, 13'/. and

13.','/. ; St' Martin, I old. and lid.: Virgin Islands, 13'/. ;

and St. Vincent, IQd.

Although there has been ratlier too much rain in the

Carolina district, there is jdcnty of time for the crop to

recover, and we expect the ata-eage will be a fair average

one.

PERUVIAN GUANO.
In reference to the article entitled

' (Juano

appearing in the Ai/i'ii-nlfiirdl Xi-iiw of April 3 last

(page 103), a correspondent draws attention to the

remark contained therein :

' In passing, it may be said

that the hcsi Peruvian guano deposics have been

exhausted.
'

This is strictly correct, having in mind

the old Chincas deposits, but our correspondent sug-

gests that the sentence is partially misleading, in that

it leaves the reader to infer that there are no longer

any high-grade guano deposits, whereas stocks of

Peruvian guano are now obtainable on the market,

which analyse 12 per cent, and over of ammonia.

ranean catchment in the limestone hill, to the north of the

plains. The possibilij;ies of utilizing this water for the

irrigation of the Vero lands are now receiving the attention

of the leading jiroprietors, and there is no doubt at all that

the project is feasiljle and liound to succeed, if the necessary

caiiital were forthcoming.

The results obtained by Mr. T. H. Sharp at Angels
estate, in lifting water for irrigation by au American

centrifugal pimip show that pumping is far less costly than

had been anticipated by experts in Jamaica, and that there

are great possibilities for the development of our arid plains

by statable systems of [lumiiiiig tlie underflow for i>nrposes
of irrigation.

The factory at Moreland.s is the most complete and

etticient yet established in Jamaica. The machinery was
made by the Harvey Engineering Company, and the neatnes.s

and compactness of the installation reflect great credit on

the engineer.

A distillery has been erected which is a model of cleanli-

ness and convenience. An enormous output of clean rum
with a light, aromatic flavour can be relied on here with

good management. The price of rum lieing now so favour-

able, it is very wise to devote great attention to the distillery,

and this department should greatly strengthen the industrial

position of the factory.

CENTRAL SUGAR FACTORY AT VERE,
JAMAICA.

A new series of the Balli'tin of the .Tani.aica I )epart-

iiient of Agriculture has just been started under the

editorship of Mr. K H. Cousins, M.A., Director of

Agriculture. Part 1 of \'()1. I has just come to hand,

and contains the following brief, but interesting
uccount of the Central Sugar Factory at Morelaiids,

the property of the Vere Estates, Ltd. :
—

The largest sugar enter|irise that has been launched in

Jamaica since the I'russels Convention ]jut fresh courage

into the hearts of the West Indian sugar planter.s is that of

Vere Estates, Ltd. lliilsiilc and Raynjonds estates, together
with Morelands, formed the initial basis of the combination,
with 1,000 acres of cane in cultivation.

A total area of 9,.")G0 acres of land, and wharf accommo-

dation at Salt Itivcr represent the scope of the concern, and

already a large extent of new lands has been jilanted in canes.

The railway system connects all the fields with the

factorv, and this again with thoi wharf on the Salt liiver,

from winch the |iro(luce is despatched by boat.

The upper waters of the Salt liiver are fresh, and

evidently result from the overflow of an enormous subtor-

CACAO PRODUCTION IN BAHIA, BRAZIL.

The Brazilian State of Baliia possesses extensive

areas of some of the most fertile lands in the republic,

and it would appear that on those lands the Bahian

planters are finding cacao cultivation a very profitable

industry. The British Consul ;it Brthia lately furiushed

the following particulars:
—

It is estimated that about 40,0U0 acres are tnnler cacao

cultivation in the State, and that .some 10,000,000 trees are

in bearing. In lOOT'-S the total output of cacao reached

2-5,000 metric tons. About 2.")0 trees are planted jier acre,

and the average yield per tree may be taken as about ^rb lb.

of dried beans. With the exercfso of more intelligent care

and attention there is little doubt that this average could be

largely increased, since the product of one well known and

carefully cultivated plantatinn averages (iver 13 11>. per tree

per season.

During the past few years some attempts have been

made to replace the older method of drying the cacao beans

in tlie sun bv a .system in which artiflcial heat is used.

These ellbils have biJon satisfactory in that the cacao dried

by artificial means is .suiierior and more regular in colour,

and also fetches a higher price on the market. The introduc-

tion of the system is, however, expensive, and so far it has

been adopted oidy by a few wealthy ])lanters.

llra/.il, as a wlinle, l'unii^lie> at the present time some-

thing ovev one-lifth of the wnld's supply of cacao. Of that

proportion, the State of Hahia contributes over SO per cent. :

hence it will be seen that this State o<-cui)ies a position of

con.siderable importance in the cacao markets of the world.

The output from liahia has increased from 14,000 metric

tons in 1901-2, to 2.5,1S2 tons in 1907-t>, and to 27,000

tons (estimated) in 1908-9. This cacao is largely exported

to the United States, Cermany, and France. The United

Kingdom also takes a proportion.

The advance iii "the Ikhian output of cacao has been

especially marked in the i)ast three years, and the Consul
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expresses it as liis opinion that tlie' rute of increase will be

niaintained in the future. The area of lan<l in the .State

siiitalile tor the cultivation cjf cacao is practically unlimited

in extent, and the conditions are highly favmiralile for good

growth.
A great drawback to the development of tlie industry

at present is the lack of facilities for triinsport. No railway

exists in any part of the cacao area of ]5ahia, and the roads

throughout the district are, very poor. As a result, transjwrt

of cacao and other produce is a very costly atfair. Many
[ilanters pay as much as 4.». for the carriage of every bag

( 1 !2 lt>. ) of cacao from the plantation to the port of shipment.

Moreover, the exposure and i-ougli handling to which the

cacao is subjected en roiifc have the effect of de[ireciating the

i]uality of the article to an extent which seriously lessens its

market value.

SUGGESTED CACAO SPRAYING-
EXPERIMENTS AT TRINIDAD.

In oi-der to obtain aeciinite results upon which to

base renoniinondatiuns for the use of fiingieidos in

cacao i-iiltivatioii, tlie .Mycologist to the Trinidad Board

of Agriculture (Mr. J. Birch Rorer) has drawn up
a scheme of cacao spraying experiments, which was

recently submitied to the Board for .approval. This

scheme inchides e.xperiments in which insecticides are

also to be used, both alone, and in combination with

the liingicidcs.

For the work which it is prup(>se(l to undertake, a l.ilock

of !^00 cacao trees in good bearing, located in a district where

di.seases are prevale;it, will be required. The trees should be

in good condition so far as pruning and culture are concerned,

and should be in fertile soil, so that they will be able to

matuie a good crop of pods.
For purpo.ses of experiment, the SOO cacao trees will be

divided into forty plots, each containing twenty trees. Thirty-
six plots will be sprayed, and the remaining four will be left

unsprayed as control plots.

The thirty-six plots to be sprayed are divided into .six

cla.s.sos (each class containing six jilots), and each class is to

be treated with a different spraying mixture. Thus the first

six plots are to be treated with Bordeaux nnxture, the second

lot with l)Ordeaux mixture and arsenate of lead, the third

with .self-boiled lime and sulphur, the fourth with commercial

lime and sulphur, the fifth with arseiiate of lead and liule,

and the sixth cla.ss with contact insecticides.

In addition to the question of the relative value of the

different spraying mixtures, the experiment is also designed
to investigate, in the case of all the mixtures, tlie intluence'of

the frequency v\ith which spraying is carried out. The six

plots in every cla.ss are to be treated with the same

mixture, but the frequency with which the six plots are

sjirayed will vary from two to eight weeks.

The amount of cacao gathered from each plot through-
out the year will be recorded, and au accurate account of the

cost of spraying will be kept. The beneficial or injurious

effect of the mixtures upon pods, trees and flowers will be

noted. No results of the experimental work are to be

[(ublishcd for at least one year.
In the.se experiments the Board of Agriculture will

furnish all spraying apjiaratus, mixing plant, and materials

for the work, but the labour requiretl for the spraying

operations would be supplied by the owner I'f the estate on

wiiich the work was done.

GROWTH OF PALMS.
The late of growth of palms forms the subject of

an interesting article in the i\[arch number of the
Iiiihii II Fnri'ster.

It is ob.-,cive<l that in the case of all palms, whether betel,

date, [lalmyra, etc., a fresh leaf-bud was formed every month,
so that the development of twelve leaves every year appeared
to be constant, lleckoned on this basis, a palmyra palm would
attain a height of about 28 feet in a century, and would not
rearli maturity for 300 years.

Palins develop the full thickness of the stem Lelow

ground before they tliro\\- up the aerial shoot : the time

rec|uired for the palmyra apjiears to vary from about four

to twenty years.

It is suggested that increa.se in thickness, being caused

by the expansion of the .soft central tissue, continues so long
as the vascular tissue of the leaf-sheaths can extend, and
this varies with the nature of the soil.

AGRICULTURAL INSTRUCTION IN

PRIMARY SCHOOLS AT ST. LUCIA.

Agticnltnre was taught as a special subject at

nineteen out of the fifry-one primary schools which
were in existence at .St. Lucia at the close of 1908,

Last year, for the first time, it was arranged that the

annual ex.-iminations in this subject, together with the

inspection of school gardens sliould be conducted by
an officer of tlie Agricultural Department, and accord-

ingly, Mr. T. Worm, Agricultuial Instructor, carried

out the work. The report on agricultural instruction

in the island is included in the Annual Report (1908)
of the Education Department of St. Lucia.

While good work is evidently being done at a few

schools, the report suggests that one or two modifications

might be made which might tend to increa.se the utility of

the teaching given. It is pointed out that the scheme of

teaching followed varied considerably in nature and .scope,

and that the adoption of a more uniform scheme would be

advantageous.

Most of the schools at which agricultural teaching is

given possess garden plots, but these are wanting in other

instance.?. Reference is made to the useful object lessons

that can be carried out by the aid of boxes and pots, where
no garden plots are available.

In a few instances the school gardens at St. Lucia are

being put to good use, but the Agricultural .Superintendent
of the island (Mr. -I. C. Moore) points out that for the plots

to be of the greatest use in aiding the children to comprehend
the lessons given in the school-room, it is important that

they should be exclusively devoted to the production and

cultivation of plants for .some definite purpose in connexion

with the illustration of .such lessons. Merely to fill the

gardens with a collection of plants, or to grow one or twcv

edible products is not sufficient.

The schools which <li'd' best in agriculture were Forestiere

(100 per cent, of total marks), Castries Anglican Juvenile

(93-3 per cent, of total marks), and Laborie Boys, (80 pec
cent, of total marks). Then follow Dennery Boys' La Grace

(Laborie), .Saltibus .Juvenile, and Itiviere Dorce Anglican.
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NOTES AND COMMENTS.

' Hints to Cotton Growers.'

A helpful little leaflet, prepared by Mr. W. C.

Fishlock, and entitled
' Hints to Cotton Growers in

the Virgin Islands,' has just been issued by this

Department. It is written iu very simple language,

being specially adapted to the peasant cultivators of

Tortola, although it refers to several points of interest

to cotton growers in- general.
The best districts for cotton growing at Tortola

are in the south of the island, and the most suitable

time for planting is in the months of .Tune and July;
as a rule no cotton should be i)lanterl after the end of

August. Attention is drawn to the evil results which
follow the practice of planting a few cotton seeds at any
time of the year when a plot of land is available. By
this means the spread of insect and fungus pests is

greatly encouraged.
The methods of cotton cultivation are described,

and emphasis is laid upon the iuiportance of keeping the

plots clean weeded, and of maintaining a surface mulch
of loose soil during dry weather. Other sections of the

leaflet deal with picking, grading, and drying of cotton.

Growers arc advised to .apply to the E.Kperiment
Station for advice and help immediately any symptoms
of attack from insects or fungus diseases show
th<'mselves.

Contents of Present Issue.

The editorial discusses the question of the proper
treatment of soils under ' orchard

'

cultivation, i.e., the

growth of limes, cacao, rubber, etc.

Some useful data for sugar planters, having refer-

once to the relationship that exists between the

percentage of fibre in canes, and the yields of juice and

sugar that may be e.\pected under different manufac-

turing conditions, are given on page 179.

An article giving particulars of the lemon industry
of Sicily appears on [lage ISO.

llu\)ber cultivation is progressing satisfactorily in

British (Juiana (jiage LSI).

The lirazilian State of Bahia possesses an extensive

cacao industry. It is proposed to start a useful series

of cacao spraying experiments at Trinidad (pp. 1S2-3).

A brief, but interesting article on the subject of

the fungous parasites of scale.insects will be found on

page 186.

Some investigations on polyembryony in the

orange and mango, carried out in Florid.i, are reviewed
on page 1S7.

Interesting Pasture Grass at St. Lucia.

Some time ago specinu^ns of an unrecognized

species of grass were forwarded to this Department,
with a request for identification, b\' the Hon. E.

Du Boulay, of St. Lucia. Mr. Du Boulay had obtained

plants of the grass in question from Guadeloupe, where
it is supposed to have been propagated by means of

seeds contained ia a consignment of hay from America.
It proved to be an excellent fodder, and ]Mr. Dii Boulay
was anxious to ascertain the name in order that a good

supply of seed might be obtained froni the countr}- or

di.strict in which it naturally occurs.

The specimens sent could not be recognized as

belonging to any species of grass previously found in

the West Indies. Fresh samples were therefore obtamed
and forwarded to Kew, where the grass was identified

as Andn'fogov ciiniulata-'i, L., a grass whose natural

habitat ranges from northern tropical Africa to China
and Australia. According to Duthie's ' Fodder Grasses

of Northern India,' Andra/xigdii an nuhitus is con-

sidered :is a fairly good fodder, and is largely utilized

in the north of Hindustan.

The grass would therefore appear to be worth

cultivating on a fairl}' extensive scale, and probably it

could be extensively pro|)agated from the supply of

plants already existing at St. Lucia and Guadeloupe.
It will be noted th.it A ii<lmpngon a auulatus is

nearly allied to the Antigua hay grass (A. carirosus),
and Barbados 'sour grass

'

(J. /x'vtusits). Both these

are extremely useful fodder plants. The hay grass was

originally introduced into these parts from the East

Indies, and in Antigua has spread rapidly, displacing
other grasses.
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Steamed Bone Meal.

Steamed bone meal is an excellent phosphatic
manure. CDiitaining a hieli percentage of phosphate of

lime (about 60 per cent.) and a small quantity of

nitrogen (about I'6 per cent.). The phosphate is, how-

ever, all in an insoluble condition, and—-like most other

manures—it must be used witli due consideration of

the land and the crops, if its effect is to be profitable.

It is hardly to be recommended on heavy land, e.xeept

for such permanent crops as grass or fruit trees. All

manures decay slowly
—and all insoluble manures work

slowly
—on lieavy soils, so that the gradual effect pro-

duced by bone meal on these soils is frecpiently not

appreciable to the ordinary cultivator. On sandy soils

or light loams requiring phosphates, steamed bone meal

works well, but an improvement in the crop is more
often seen when a dressing of potash is also applied
at the same time. Phosphates do not appear to be

necessary for the sugar-cane crop, but frequently give

good results with fruit trees.

Steam Cultivation at Jamaica.

.Steam cultivation has been introduced into Jamaica

on the property of the Vere Estates Company, the

plant having been supplied by Messrs. Fowler & Co..

of Leeds, England. A note on this subject, together
with illustration, appears in the Bidletin of the Jamaica

Department of Agriculture, Vol. I, No. 1 (New Series).

Tlie introduction of steam cultivation on land for

the first time is a matter which always demands a good
deal of previous consideration as to whether the soil

is of a nature to benefit by this method of treatment.

In many cases great harm has been done as the result

of ploughing too deeply and burying the normal soil

beneath sour, infertile subsoil, which is brought to the

top. But it is believed that the fine stretches of deep
alluvial land at Vere are eminently adapted for cultiva-

tion by steam power.
As was found to be the case at Antigua, wdiere

steam tillage is employed on one or two estates, some

difficulty is being experienced with the trash on the

surface, which it is at present found necessary to burn
before the implements w-ill work properly. This is

a serious matter in connexion with the fertility of cane

lands. Some progress has been rhade at Antigua in

this connexion, and it is hoped that at Jamaica it may
be possible to modify the implements in such a way as

to render them capable of dealing with heavy surface

dressings of trash.

Soy Bean in Mancliuria.

Reports on the agriculture of JManchuria show that

the two chief crops grown are millet (Soiyli u m rnhjurii),
and the soy (or soja) bean {Gh/rine lilsjiiihi). The
latter is a crop that has been grown in Eastern Asia

from very early times, and has of late years spread
westward. Soy beans form a prominent article of diet

among the Manchurians. large qu.mtities are exported
(in fact this article heads the list of exports in point
of value), and the green bush is an important fodder

plant. The bean.s cntain an oil which, when expressed,
is used f)r household purposes in China. The residual

bean cake is exported to Japan, where it is employed
as a fertilizer. In the year 1907, soy beans and bean
cake were exported from China to the value of

.^#9,800,790.

The soy bean is grown in the cotton belt of the

United States with considerable success. It is under-

stood that this plant is also under investigation at

Antigua, in order to ascertain the suitability of the

beans as an article of food, its usefulness as a green
dressing crop, and f >r improving the soil under West
Indian conditions. The bean plants are small but erect,

and give a good weight of green bush when grown
under suitable conditions.

Fungus Disease of Funtumia Tree.

A new ' canker
'

disease, affecting the rubber tree

Funtumia chistica has been observed in Uganda, and
is described in the Kcv: BidlH'm (No 3, 1909). The

primary cause of injury is found to be a species of

Nectria. The trees are attacked in the trunk, at

a point from 4 to 6 feet above the ground, and the

diseased area may spread to a considerable extent. As
the disease progresses, the bark increases very much in

thickness, and becomes much cracked and rugged, pre-

senting the appearance of large wounds caused by the

disease known as 'Slime Flux.
'

This dise.-vse somewhat resembles the cacao
' canker

'

of Ceylon, also caused by a species of iVt'c/v/a.

It causes little injury to the rubber tree, but no latex

is obtained from the prn'tions of the tree which are

attacked. Spread of the dise.ise would probably be

prevented by cutting out the affected areas, and coating
over the wounds with tar.

Irrigation at Barbados.

In referring to the question of irrigation on
Jamaica sugar-cane estates, the Aijrit'idtural Reporter,

published at Bridgetown, recently mentioned ari

instance in which an attempt in this direction at

Barbados has been attended with beneficial results.

This is on Sandy Lane estate, the property of Messrs.

Thorne & Son, in the parish of St. James. The crop-

yielding capacity of thB estate has been greatly

improved in the past few years by the irrigation of the

fields with water pumped from a well situated about
i-mile from the shore. By means of a force-pump
driven by a suction gas engine, the water is driven

up to a height of abc'ut 40 feet above the pumping
station, and from thence it is distributed over all the

lower fields of the estate b\' means of pipes and gutters
of various descriptions.

The vigorous condition of the crops at Sandy
Lane—even in very dry weather—should be an incentive

to other estate owners in certain distiicts of the island,

to consider whether it would not be possible to organize
a similar system of irrigation on their own property.
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INSECT NOTES.

Scale Insects and Fungi.
Limes and other citrus fnuts in the West Indies

:u e persistently attacked by scale insects : and at times,

:uid in certain localities, the citrus white tly also

uppears.
While it is true tliat on certain estates the trees are

sprayed and other remedial measures carried out, it is also

true, <in many estates, tliat no efforts are made by the manage-
ment for the control of scale insects. Vet these insects occur

year after year without becoming sutticiently abundant to kill

"the trees. The reason for this is, that the natural enemies of

the scales keep them in check. Knowing this, it remains for

us to consider which are the most useful of the natural

enemies of the scales, and what are the most favourable

conditions for the best development of these natural enemies.

The natural enemies of scale insects are of two general

kinds : parasitic insects, and parasitic fungi. While .some of

the insect parasites of scales in the West Indies are known,
no method has yet been devised by means of which an exten-

.sive use can be made of them in a practical way. AVith the

fungoid parasites, hoWever, it is somewhat different. Our

knowledge concerning the West Indian forms is at present

.somewhat scanty, but a systematic study of the cpiestion is

now in progress. A useful amount of work has been done in

other countries, and, thaidvs to the efforts of the officials of the

Experiment Station in Florida, the lines are known along
which experiments may be tried with a likelihood of success.

It is generally recognized that fungi as a rule require

moisture for their dcvelo|)ment, and this is true of the fungi

j)arasitic on scales. When limes are covered with Bengal
beans (aee Af/ricii/funi/ A'cirx, Vol. VIII, p. I.')-!), the air

contained under the canopy of bean vines is kept moist.

This would be of tlic greatest importance in the growth of

fungi in dry localities where, under the ordinary conditions,

they would not be able to make rapid develo]imerit, and

it appears highly probable that the usefulness of the covering
of liengal beans is largely dependent on this fact.

In Florida several fungi are known as i>ara.Mtes of tlu'

.scale a;id white
tl}-,

and they arc being used in a practical

way. in tlic \Ve.*t Indies there are probably (juite as many,
but they are not all known. Investigations in ihis direction

jtre however in progress.
The reddieaded fungus (Sphin/xtl//ic ntci-o/i/u/n) which

attacks the purple scale {Mi/lihi.yiix ritvicolit) and the orange
snow scale (C/iioiinxj/ia citri), and a grayish fungus which

was also attacking .scales on limes, were leported from

|)(.nunica in H)o:l (see .\<jrlctilliinil Xciix, Vol U, p. 23-_').

'I'liese ami other simil.ir species of fungi are known to occur

ill several i.sland.s, and exist [lerhaps in all. In addition, it

is likely that there are scver.d fungous parasites not yet

lecngnized, which attack scale insects, and which will ipiickly

become known .so .soon as the attention ot the planter

is directed to tliis kind of useful orgaiusni.

The red-headed fungus is abuiufint in Dominic.i, ;ii\d it

pinl.alily occurs in tin' other i>lanils i.l the West Indies, nmre

or less in proportion to the conditions of moisture under

which the trees grow.

This fungus attacks the purple or mussel scale princi-

pally, and the orange snow- scale slightly. It can often be
seen growing on and among the scales on the trunk and.

limbs of the trees, although it is frequentlj- present and

aceompli.shing a considerable amount of good when it cannot

be seen.

When seen, however, it appears in the form of irregular

pustules, reddish \\\ colour and ranging from very small

points up to the size of a pin's head. They are not

difficult to distinguish. A small reddi.sh mite is of frequent
occurrence among these scales, and may be mistaken for the

fungus ; but by careful observation one ma}- quickly learn to

distinguish the one from the other.

The green shield .scale {Lernniunt ririih), the brown
shield scale (Lcramutii hetnUpht'iirum), and similar scales

are often attacked by a whitish fungus, which nray be
detected by the fact that these scales often leave a whitish

nnirk on leaf or bark when they are removed. This whitish

appearance is often due to the presence of a fungus, which is

parasitic on the .scale.

When it is desired to locate the [larasitic fungi on scale

insects, one should first visit localities where the scales have
been abundant for some time without having become destruc-

tive, or where serious outbreaks of scales have checked their

rapid development without apparent cau.se, and have subsided.

The probability is that the natural enemies of the scales

have been at work in these places and that they can be
found there. It is desiiable to locate these places as sources

from which these beneficial parasites can be obtained for

study or experiment.

It is ))foposed in the next number of the Agri-
citlt II r<il A'l'irs to suggest ways in which the value of

these natural eiieiuies may be tried on a practical scale.

SUBSTITUTE FOR LIGNUM VITAE.
The Km: Ihdli'lin (No. 8, 190!)) suniinarizes an

aecoiinr. which appeared in a late number of the

Iiiiliiiii Fiirr^trr lA a substitute for the Lignum vitae

(Gini iiini III I iffiri Dill/') of the West Indies. 'I'he new
wood is called

'

ManC'^v.o' (Xantliusti'ui m Vcnlurin-
iihinii^). and IS found in considerable abundance in

north-eastern Maiidanao, Philippine Islatids.

The wood is .said to be so heavy and hard that it is most
ditiii-ult to cut, and the splitting of a log is almost impo.ssible.

Accoifling to Mr. Dunlap of the IJnreau of Forestiy for the

l'liili[i[)ino Islands, itigrows along steep slopes near beache.s,

where it can be shipped b}' w-ater transportation, and as it i.s

only reiiuired for use in short lengtlis, the work can all bfr

done in the forests. The wood of the ' Mancono '

tree, even
in the tropics, is practically indestructible, and is not attacked

liy white ants. Many of the Filipinos of the Southern

Islands use the logs for posts and ground timbers

The heaitwond of the tree is uniformly reddish-black,
but after a number (if years of .seasoning it tiu'ns a black

walnut enlniir. Like all Philippine woods, it takes a fine

piilish.

The wood is of such density that it sinks in water, so-

lliat till' lugs have to be rafted between native boats to keep-
them on the .surtace of the water when being taken to the

steamer.

This wood has been used as a substitute for I.igiuim

vitae at the I'nited. .States Naval Station, Cavite, I'hilippine

Islands, ami has been pronounced a succc.ss after a year's

trial, h has also been satisfactorily tested in the shipyard
of the llureau of Navigation, Manila.



Vol. VIII. No. 186. THE AGRICULTURAL NEWS. 187

SCIENCE NOTES.

On the Production of more than one Seedling
from a Single Seed of the Orange or Mango.

In the RcpDit, ot rhe Florida Experiment Station

for I90S, Mr. J. Belling, B.Sc, gives an interesting
account of some new work conducted by him on the

phenomenon known as polyembryony in the case of

certain varieties of orange and mango, more pai'ticu-

larl}^ of mango.

Briefly, the facts implied by tlii.s "term are as follows.

When the .seeds of such varieties of mango and orange are

planted, it is found that more than one seedling will develop
from each seed, as many as nine being sometimes formed.

^Moreover, there is a further fact of considerable interest in

connexion witli the yonng plants .so obtained. Where the

.seed has been produced by crossing two varieties of orange,
it is often found that only one seedling .shows any characters

in conunnn with the paternal parent, while all the others

resemble the ninther plant only. Or it may even happen
that all the seedlings resemble the maternal parent only.
'J'hus one true hybrid alone can be formed. As will be

explained later, this has an important Ijearing on the produc-
tion of plants of good varieties from seed rather than by
budding.

For a coniiilete understanding of the (juestion, a slight

Icnowledge of the general structure of the ovule or unfertil-

ized seerl is necessary.
The young seed before fertilization con.sists of a small

more or less egg-shaped lump of tissue, known as the iiiirelluK,

Avhich is borne on a short stalk, and by which it is attached
to the ovary wall, and completely surrounded by two coats,
known as the inner and outer iiiter/imientx respectively.

' The

integuments almost entirely cover the niicellus leaving only
a. small hole at the end opposite the stalk. This hole is

known as the micropyle, and through it the long pollen tube,
which grows out from the pollen grain, is able to enter the

ovule for purposes of fej-tilization.

In the centre of the nucollus is a large cell or hollow
known as the embryo-sac, wliich rontairis the female cell or

ovum.
The whole is enclosed in a capsule of soft green tissue

knovi'n as the ovary, which may contain one or many seeds.

The pollen tube alreaoly referred to, grows out from the pollen

grain, passes down the style of the fen'iale flower through the

wall of the o\ary, and into the micropyle. Finally it grows
through the tissue of the nucellus and enters the emljryo-sac.
I'he male cell passes down -this tube and fuses with the egg
cell or ovum in.side the embryo-sac.

"''

The ertects of this fusion are twufold. First, it causes
the fertilized female cell to divide and grow, so that it forms
the embryo, and eventually the young plant ; and secondly, it

gives a general stimulus to the ovary and ovide, causing them
to develop into the fruit and seed. This is tlie course of

events in the normal case.

In the abnormal case considered in this article, as

presented by the orange and mango, the additional or adven-
titious embryos develop from certain cells of the nucellus

bordering on the embryo-sac near the micropylar end. They
appear to develop as a result of the .stimulus of fertilization

in most cases, but the male generati^-e cell takes no part
Avhatever in their formation. They simply arise by the

gi-owth of one cell of the mother plant and are com[)aralde
with any other method of vegetative Teproduction, such as

the formation of suckers or the gro^\ th of cuttings, or buds.

The male ]iarent has absolutely no direct part in their

growtli. Conse()uently one. would expect that such seedling.s
formed from the nucellus of the female parent would breed
true to that parent and carry on its characters with the
minimum of variation. In other word.s, .such adventitious

seedlings should behave exactly like buds or grafts, and, in

gardening [larlance,
' breed true.'

Curators of Botanic Stations and others interested in

general questions of agriculture might find it of interest to

investigate what West Indian varieties of mango and orange
will produce adventitious embryos and which will not. This
could easily be done by sowing some oO or 100 .seeds of each
of several varieties, and observing if any seed gave more than
one seedling ;

and if so. how many more. The seeds nntst of

course be sown separately.
For those interested in more advanced work, one or two

other points present themselves.

It would be of interest to determine if the adventitious

embryos can ahvays be relied upon to breed true. This might
be determined by planting .some twenty-five seeds of a known
variety of orange or mango and taking careful notes of the num-
ber of seedlings arising from each seed and th.e general appear-
ance of the young jjlants, and comparing them with the

parent. The plants might be kept until the fruit formed, and
this might al.so be compared with the parerit. It must ahvavs
be borne in mind, however, that one seedling is normal in anv
group arising from one seed, and consequently will not lirecd

true.
'

If only one seedling is produced from each seed it will

be the normal one, and it is useless to proceed with the

experiment on such a variety.

Having determined that the seedlings of a gi\en variety
breed true, further experiments might be undertaken to

determine if it is cheaper to rear such a variety from seed or

by budding.

It would also be of interest to determine by emascula-

tion, if any varieties of mango, such as No. 11, as suggested
by Mr. Belling, will produce adventitious embryos, without

being fertilized at all, or if the stimulus of fertilization is

necessary to incite their growth. This is suggested by the

fact that in certain vaiicties adventitious embiyos alone are

formed, the hybrid failing to appear altogether vvhen the

seeds terminate.

RICE IN BRITISH GUIANA.
The fortnightly rice report, dated Jlay 28 last, of

Messrs. Sandbach, Parker, & Co., of Georgetown,
contains the following :

—
The weather during the fortnight has not been very

favourable for milling, though suttieiently dry to allow of

a moderate quantity of rice being cleaned and shipped to

town. .Several days of heavy rain were exjierienced during
this and last week. These were needed to allow of the
October to December rice crop being planted, and to establish

j'oung cultivations, and laViourers are busy in all districts,

getting plants into the fields that have been already ploughed.
Prices are the same as last advised, viz., §4'30 to S4"40

per bag of 1 80 lb. gross.

Stocks are not very large, and we exijcct t.i see better

prices shortly, as with the wet season now on, and the

consequent small deliveriL'S to tovim during the next few

months, there .should be a better local demand.

Shipments to the West Indian islands during the fort-

night amount to about l',800 bags, principally for Barbado.s

and Trinidad.
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GLEANINGS.

Dui-ing the year ended !Maic-li 31 last, 14,277,30(1
bunches of bananas were exported fnim Jamaica, as t-ciniiiared

with 13,950,767 bundles in 1907-S.

A letter from Mr. .1. Afaginley ai)peared in the Colonizer

for May last, in which attention is drawn to the opportunity
that exists at Antigua for the establishment of one or two
central sugar factories.

The ( kivernor of the f!old (.'oast has reported to the

Colonial Office that the cacao crop of the colony tor 1908

amounted to 28,545,910 Ih., as compared with 21,744,000 lb.

iu 1907. [Itdiird ot Tnidc Joiirnnl.)

The British Cotton Growing Association recently made
a donation of i;15 t" the .lamaica Agricultural Siociety in

order to supplement the grant of £10 lately allotted by the

Sosiety for cotton exi)eriments this \eir.

The Acting Agricultural Puperintendent. (irenada,

report.s that four Para rubber trees (Heri<i l/i-<ixl/>euxis) at

the Botanic Station are likely to yield a fair ipiantity of seed

in the near future.

at Grenada.

There is a good demand fur this seed

From the commencement of the season up to .Tune 4,

there have been ship[)ed from Barbados 5,258 tons of sugar,
and 42,242 [)uncheons of mola.sses, as against 1(5,492 tons of

sugar, and 32,040 ])un<-heoiLS of molasses exported to the

sjime date last year.

The Lnininl hliiiiiW dir.rltr cif May 2'.l last cdntainril

a notice to the ertect that up to .lune .30 next, a sum of \tl.

would be paid for the dead liody of each male numgoose, and
3i/. for the body of each fcmali' ninngoo>r, ilrli\ ru'd at the

Police Station, Antiirua.

Tlu" sugar returns from .Java show a consider.iblo increa.se

in tlie output. In 1908, there were pioduccd 1,.3,3.^,455 tons

of .sugiir, as compared with l,2f<2,705 tons in 1907, and

1,133,525 tons in 190(1. During the past year, some 170

sugar mills have Ih'cu in opcr.itioii. (/'. .V. (\,iixiil<n- Rc/iortx.)

Tlie rci>ort for 19()S on the Sugar Ivvpcriment Station

at Audubon Bark, Louisiana, menl'ii>ns that a number of

cane loaders of which publii' trials were made in past years
at the Station have for the past two seasons been actively

employed in the cane fields of the State. They have been
of great assistance, and h ive effected considerable economy.

Me.s.srs. Bo.se iS; Co., of Dominica, are now oflfering 3.<.

per barrel for lime.S and old. per gallon for raw lime juice.
A shipment of clo.se upon 4,000 barrels of green limes was

despatched from Roseau for Xew York on ilay 28 last, by
the Quebec liner

' Korona.' {Dominira (!u(u-di(ta.)

The total sum realized at the animal sale of live stock

held by the British Guiana Board of Agriculture in February
last was 8972"50, the expenses being 897"t^5. A jmre-bred
Shorthorn bull, two years old, was lately imported from th?

United States by the Board. This promisf.s to be a very

satisfactory- animal. Its total co.st (including iniportatiou

expenses) was |!303'19.

According to a paper recently- read before the Society
of Arts by Mr. John Ferguson, the cacao area of Cejdon has-

increased from 300 acres in 1878 to some 29,000 acres at

the present time. The districts in which the cacao is grown
are chiefly around and north of Kandy. The area under

spices (cliietly cardamoms), which was 1,200 acres in 1880,
was now 8,500 acres.

A new record in butter-fat production was lately
created by the achievement at the Cornell '

diversity

Ex]ieriment Station of a Holstein cow ' 2nd's Homstead.'
This animal gave a yield of 2844 lb. of butter-fat, ecjual to-

35 '55 lb. of commercial butter, in seven days. The milk of

Holstein cows does not contain a large percentage of fat, so

that this represents a Tery high milk-yielding capacity.

A writer in Farm Lite deprecates the general u.se of

tonics and spices for poultry. AVhcn tlie birds are

moulting, or at other times when a tonic is needed, a little

iron is the best thing to give. This .should be prejiared by
adding .',-lb. f)f .sulphate of iron and three drops of sulphuric-
acid to a ipiart of water. The mixture should be kept in

a glass or wooden ves.sel, and about a tables|ioonful given iu

each (juart of drinking-water.

Reports from .Tamaica state that American capitalists are

interesting themselves in the [iroject of extending the ca.ssava

starch industry in the island. Investigations and enquiries
have lately been made in two parishes at Jamaica with

a view to establishing factories for the treatment of the cassava

roots, and it is suggested that a considerable proportion of

the starch recpiired in the textile industries of the Unitcil

States iiKiy ultimately be imported fmm Jamaica.

Attention is diawti by the United States Consul at

I'ort-au-l'rince to the great capacity of extensive area.s of

land in Haiti for the production of such crops as fruit,

cotfee, sugar, and cacao. An average Haitian cotfee crop is

about 50,000,000 to 60,000,0(-l0 It)."^,
and the product is of

high cpiality. It is stated that this yield could be greatly

augmented if proper attention were given to the transplanting
and care of the trees.

All article in the A'iriiidtiind llnllcfiii of the Federated

Malay States (April 1909) briefly di.scusses the ipiestion of

clean weeding reraiix the growth of weeds under permanent

crops such as rubber, cacao and limes. A plant which is-

stated to have been fouud suitable for growing uiulcr rubber

is Tejihroaia jxir/iiireit. This belongs to the Leguiuiiio.sae.

When full-grown this jdant is from 5 to (i feet high, and of
a s|u-eadiiig habit, ^^ll,uy species of Teplirosia occur ia

Jamaica and other West Indian islands.
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STUDENTS' CORNER.

JUNE.

?lln)|>I.K I'i'.lMcllJ.

Seasonal Notes.

Dui'ing the iiianufacture of sugar, students sliould note

•earct'uUy how much lime is needed per ,i-00 gallons to ert'ect

the proper clarification of the .juice, and in what condition—
slightly acid, .-lightly alkaline, or neutral— the juice is

concentrated.

The importance of cleanliness in boiling-house operations
should be fully appreciated, since by care in this direction

the rislv of deterioration of sugar and molasses on storage, i)i

consequence of bacterial or fungoid infection, is greatly

minimised.

The simple methods used in chemical control of sugar

ihouses, such as the use of the hydrometei-, and the simj)le use

of the polarimeter as a means of measuring the saccharine

content of juices, sugars, and syrups may be studied with

advantage.
The planting of various green dressi)ig crops, that will

be turned into the land jirevioiis to planting the next cane

•crop, will no«' be in progress. Note those that are particularly

.susceptible to insect attack, an<l those which escape such

.attacks.

Note how lands are lieing prepared for cotton, and

.ascertain the most suitalile distances that .should be allowed

between the plant.s, and from mw to n>w. Students should

study closely the methods adtipted in the selection and

disinfection of cotton seed for planting purpo.ses.

Tlie cacao crop has come to an end, and the trees will

now be getting bare of leaves. The fallen leaves should be

collected, together with other waste vegetable matter, and

applied as a mulch to the soil around the trees. Students

should practise carefully the niethnds of budding and grafting

cacao.

Where nutmegs are dropping, note that it is advisable to

bed the land under the trees with dead leaves and other rub-

•bisb, in order to prevent the loss of nuts.

In lime plantations, this will be the .season to carry out

mulching operations, and to apply manures. Drainage work

will sometimes be also in progress at this time of the year.

Students should note tlie details of the work, and learn to

recognize what are the conditions of the trees that indicate

imperfect drainage of the soil.

Observe the overhauling that is done, and the repairs

that are made in connexion with batteries, boilers, engines,

and storage vats, in order that cvwything may be in

readiness for the year's lime crop.

Questions for Candidates.

1'KKI.IMI.SARV oii;s'rriiNs.

(1) Why does a plant, during its life, lake in many
times its own weight of watei' !

(2) What effect would the continuous £,b,sence of light

have upon the growth of plants >.

(3) \\'hat part of its food does a 'plant obtain by its

roots i

I.NTKKMEDIATK i^ilKSTIc iNS.

(1) What is meant by tilhuie, and what are its chief

objects >.

(2), Write a brief account of the Dlijects and methods

of seed selectiojsi in Sea Island cotton cultivation.

(-3) How would you deal with a field of recently cut

<:anes with a view to starting the stools into rjuick growth I

SANSEVIERIA.

Many .species of Sansf vieria are known, of which
the chief may be regarded as Sansevlcria guinecnmn,
the kind common in Barbados and other West Indian

islands, ;ind (S'. longlfura.

S. i/uimenxis is native to Western and Central Africa,
where some efforts have lately been made to start an indus-

trj' in its cultivation, and in tlie preparation of its fibre.

Although the fibres of certain .species of Sansevieria

undoubtedly possess very considerable utility, and are fitted

for certain economic uses, yet it does not appear that at

present any appreciable ijuantity of this fibre is placed on

the market. A grower bringing forwani this product would

probably find ditfieulty at first in persuading dealers to

piu'chase, and the Sansevieria would have to displace other

fibres.

The liest fibres are, of course, obtained from the longest,

leaves, and in order to encourage a profuse growth of large
Sansevieria leaves, it is necessary to provide a certain amount
of shade. It will be observed that plants growing in the

open yield short, small leaves, as compared with those that

are provided with congenial shade. On the Zambesi in Africa,
it grows abundantly, but always does best when '

keeping to

the shade of woods,
' and in moist situations. Hence it would

appear that in an island like Barbado.s, ill supplied with trees

and bush, the conditions are not favourable to the produc-
tion of leaves of the best quality.

Owing to the fact that the produce of these plants does

not occur largely in commerce, there exist little reliable

data as to returns that may be expected. The first cuttings
of leaves would not be obtained, however, until at the expiry
of some three years from planting. In .lamaica, according
to an estimate made by Sir Daniel Morris, so much as Ih tons

of dry fibre per acre per annum might be expected under
favourable conditions, after the period when cutting has

begun. Since the leaves yield only about 3 per cent, of fibre,

this would represent a crop of .50 tons of leaves per acre per

year to be dealt with.

When once established, the Sansevieria plants are

permanent.
San.sevieria fibres are soft, silk)-, elastic and strong, and

possibly, when better known, they may come to occupy a more

prominent place in the market. In his lectures on '

Fibres

and Fibre Plants,' however. Sir D. Moriis gives it as his

opinion that 'in competition with Manila and Sisal hemps,
the fibre of Sansevieria has possibly little future before it.'

The fibre from S. fiuineevfix somewhat resembles the valuable

ilanila hemp (from Masn it.rtilix), and is used for cordage

purposes.
The most varied figures have been i]Uoted by dealers,

and at the Imperial Institute, London, as representing the

value of difi'ei'ent samples of fil)re from Santtevicrin guineeiisis.

These have ranged from £20'to as much as £60 per ton.

!Most of the valuations that have been made, however, have

been of a nominal character. A good deal depends upon the

length and uniformity of the staple, and the care with which

the fibre has been prepared and cleaned. A good length of

staple is about 3 feet 9 inches long.

The sample of fibre for which the valuation of XGO per
ton was quoted, was received- at the Imperial Institute about

a year ago from the Gold Coast, ^^'est Africa. This was
described as

'

consisting of soft, clean, white, well-prepared

fibre, which was fine, of gond lustre, of fairly even diameter,
and of good strength. The product was about 3 feet 9 inches

long, and was of excellent quality, suitable for use with the

finest Manila hemp.'
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TROPICAL PRODUCTS ON THE
HAMBURG MARKET.

In a recent report, the United State.s Consul at

Hamburg describes that town as being tiie most

important market in the world for many classes of

tropical products, such as come from Central and South

America and the West Indies. The following e.xtracts

from the report, relating to cocoa-nuts, hardwoods, and

tortoise shells, may be of some interest :
—

All cocoa-nuts are sold by public auction in Hamburg.
Such as arrive from Colombia, West Indies, and Africa are

bandied on consignment. Ceylon nuts are the best, and

command the highest prices. Triniilad nuts stand ne.Kt in

rank. Colombian nuts are not much in favour, as they aie

poorly assorted, and the bags are of nnetjual weiglit.

Colombian nuts when .sold at auction aie usually disposed of

at the following prices : Extra large, 100 nuts weighing
17.5 IT)., K3 marks (.'?3-09) : large nuts, 100 weighing U2 It).,

(i?2-S6 : medium nuts, 100 weighing U4 lb., !?2-38 : .small nut.s,

100 weighing 112 Bj., -I?! -90.

"

Xuts are counted after being s<i!d, .iml mily good nuts

are accei>ted. It is best to ship cocoa-nuts before the fresh

fruit season comes on. Thereafter the demand closes entirely.

The timber market seems at present to be depressed.
T'be last shipments of mahogany and cedar fifjui Colombia

have been of such poor iiuality that buyers are discouraged.
There seems to be a lical over-stock of mahogany of all

kinds. Lignum vit;e ;< but little known on this market.

Ebony can be u.sed i. a small way, but prices are low.

Present ai>proximate x.Jiies per ton for hardwoods are :

mahogany, !i?19--tG to .'?2'J-1.5 ; lignum vit:e, ^7-2'.( to 812-lG :

ebony, $7-29 to!t;i2-lG.

Tortoise shells from Central America and the West
Indies are all known as

' West Indies shells.' These goods
are only accepted on consignment^ as shii>pers do not assort

them according to quality. One tortoise, for example, may
.supply t\v(i, thiee, or even more dift'erent grades of shell.

The market is now quiet, and prices run from •'?3'57 to

$5-9.5 per A kilogram (Ullt).). There is a demand for light

yellow, and light red-black pieces of shell, and these

connnand good prices.

PRAEDIAL LARCENY AT JAMAICA.
Praedial larceny is a danger from which all the

West Indian islands suffer in varying degree. It appears
to be particularly prevalent at Jamaica, and a letter

on the subject submitted to a late meeting of the

Agricultural Society of the island dealt with a notable

instance of the degree to which it is not infrecjuently

carried, and indicated the effect which the practice

may tend to liave in preventing progress in certain

directions.

A religious body from America not long since purchased
an area of 507 acres of land at Riversilale, where they estab-

lished a training .school for youths and girls of the lower

classe.s, not only from .Jamaica, but from other West Indian

islands as well. I'iicli pupil was obliged, as a part of his or

her training, to di) a certain amount "f tield work. A large

nundier of pupils entered the .school, and in order to make
the institution self-sup|>orting, a consi<lerablc area of land

was placed under provision crops.

Such a schiK)! as that at Itiveradale should prove a valu-

able addition to the eilucative agencies in operation at

.Jamaica, and deserves every encouragement. It is unfor-

tunate, however, that the institution has suftered considerably
from the depredations of praedial thieves, and it would
appear from a letter submitted by the Principal of the
Riversdale School to the Secretary of the Jamaica Agricul-
cultural tjcwioty that if the practice is continued the
authorities may probably be obliged to close the school, and
cease their work.

The following is quoted from the letter referred
to :—

'

• . . In all ojir schools throughout the world each
student is required to spend a portion of every day at labour
as a portion of his education. For this labour the student
is not jiaid, but [loor students are allowed to labour more
tiian the :illottcd time, in order to lessen their expenses.

' We liave o]dy been on the [dace about eighteen months,,
but we are already confronted with a very serious situation.
We hnd in the West Indies many worthy young people who
need the practical training given by our schools, but who are
unable to pay for it. We have now, in addition to those,
some thirty joung people (about cue-third women) who work
their entire way. Naturally we planted largely with provisious,
not to sell, but to jiroduce food lor our .school family. But
before we considered our yams fit to use, thieves entered the

tield, and took half a ton. This lias continued until we have
lost about a ton of yams, despite the fact that we have kept
two young men watching our field at night for several weeks.
Before our ground cocoes were more than half-grown, thieves
took over 2 cwt. at their first visit. It is not so easy to teli

what the loss of other crops has been. Fowls have also,

been stolen.

'

I spent o\'er five years in school work in Australia, and
about ten years in America, but have never previotisly con-
fronted such a condition of affairs.'

A ropy of this letter was sent to the Government
bv the A'licultutal Soeietv.

SALE OF MILK AT TRINIDAD,
A Public Health Unlmance lately issued at

Trinidad, contains a section designed with the object of
ensuring the i)rovision of ,a pure milk supply for the

city of Pon-ol-Spain. Under this Ordinance the local

authority is authoi'ised to make bye-laws in conne.xioii

with the sale of miik for the following purposes :
—

(1) The Cegistration of all cow keepers and dairymen^
and all places where cows are kept.

(2) The inspection of dairie l)astures, and other

places where cows are kept : and the enforcement of such
conditions as to I'leanliness, ibainage, etc., as may be
found necessafy.

(."))
The prescribing of places for milking of cow.s, and

the means for preventing contamination of the milk, or
vessels used for milking ;

and

(i) The licensing of all cow keepers and dairymen ; and
the issue of badges to be worn by all milk vendors or

deliverymen.

In view of the degree to which consumers in

I'ort-of-Sprtin have in the p;vst suffered- from milk
adulteration, this section of Oi-dinarice shoidd meet
with public approval.
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WEST INDIAN PRODUCTS.

Drugs and Spices on the London Market.

Mr. J. R. Jackson, A.L.S., lias forwaider! the

following report on the London drug and spice markets

for the month of April :
—

The c-ondition of the drug and spice markets throughout
the month of April remained much ai^ it has done for .'ome

time past. As usual at this period of the year, two forces

are at work whicli go far to disorganize the ordinary routine

of business, namely, the Easter Holidays, and the anticipa-
tion of the Chancellor of the Exchequer's Rudget proposals.
The latter have been this 5"ear so long delayed, being made
kfiown only on the last day of .April, that at the time of

writing little or nothing can be faid of their effect on colonial

produce.

The follow-ing are the in-incipal items nf West Indian

produce which have occupied attention in the London
jnarkets during the month :—

At auction little or no attention was given to ginger in

the earlier part of the month. Private sales, however, were

effected at increased rat-es of from _.••. to .>.<., medium Jamaica

fetching from 60s. to 65s. jier cwt. At the auction on

the 21st, some 117 packages of Jamaica were sold at

the following rates : Fair to good coii.mon 54.s-. to STn.,

small washed 58?. to 60.s'.; fair to good washed realized

fils. to ()9.f. At the same auction, as many as 896 bags of

<>)chin and Calicut were offered ajid bought in at the follow-

ing prices : Fan- to good washed i-ough 40s. to 45.'--.,
fair

brown Calicut 45.'.'., and rough and fair cuttings 40.«. Some
t'air limed, slightly mouldy Japan was also bought in at 35.<.

On the 28th of the month. Jamaica was again in fair demand,
-il2 i)ackages being offered and 120 .sold at GT.f. for good

bright, 62.S. to 64.S. for fair washed, and 55.v. for good
ordinary. A small ijuantity of Calicut .sold at ol.v. Cyl. for

small native cut, 46s (id. for cut tips, and 37.s. 6*/. for brown

tips. Unsorted native cut brought in a price of 56s. to 60s.,

while 42s. Ctil. was paid for washed rough (VhIhu.

NUT.MEGS, M.\CE, ANIP I'IMKNTO.

No special quotations have been made during the month
in the case of nutmegs. Mace has remained firm. At the

auction on the 21st, 27 packages of West Indian found

buyers at the following rates : Fine pale 2.s. ; good pale
la. 5?rf. to Is. 10c?. : and fair Is. 7d. to l.«. Sd. Ordinary
fetclied Is. 6(7., and broken Is. 3d. to Is. 4d. per It). A week
later the sales amounted to 15 packages of West Indian, at

prices sliglitly lower than in the previous week. Pimento

throughout the montli was in veiy ipiiet demand. At the

-sale on the 21st, 123 bags were f>ttere<l and bought in at 2J'/.

per B)., and a week later 157 bags were brought forward and
all \jought in at the same rate. On the 6th of the numth,
4 cases of West Indian distilled oil of pimento were put
forward and disposed of without reserve at 2s. Hd. to

3a. :id. per ft.

.4RROWROOT.

)!ut little attention has been given to this article during
die month. On the 21st, 238 barrels of St. Vincent were
oflered and the whole bought in at 2(1. to '2ld. for medium
to good manufacturing. Bermuda was rejjresented by 20

kegs, 12 of which found buyers at 2s. Id. per Jb.

S.VRSA!'Ai:lLLA.

At the drug auction on the 7th, grey Jamaica was

represented by 8 bales, 4 of which sold at Is. 4(7. per lb. for

fair, the remaining lots of better rpiality being bought in at

Is. 5(7. per lb. Fourteen bales of native Jamaica were

disjiosed of, out of 18 ottered, at 11J(Z. to Is. per tt). for dull

palish to good red. Nineteen bales of Lima-JamRica were

offered and 13 disposed of at Is. 1(7. per lb. for fair to rather

roughish and chumpy, while Is. 9r?. per lb. was the reserve

price at which 4 bales of Honduras were held. On the

22nd, tliere was no grey Jamaica offered. Lima-Jamaica was,

however, reiuiesented by 4 bales, all of which were sold at

Is. 3(/., being an advance of Id. ])er lb. over previous prices.

The same advance was ]iaid for 13 bales of native .Jamaica—
all that was offered— fair to good red realizing Is. to Is. 1(?.,

and dull pale I'ed 10i(7. to 1 U?.

LniK .lurci';, lemon .iuice, oil ok lime, etc.

On the 6th of the month, West Indian lime juice was

represented at the auction by about 40 puncheons. Is. to

l.f. 2(/. per gallon being paid for very pulpy to pale. (Jood

pale raw was firmly held at l.t. 3(7. per gallon. On the

28th, the ]irices stood thus : Best pale West Indian

l.<. id., frtir Is. 3(7., and good Is. 2(7. per gallon. At the

auction on the 21st, a single puncheon of brown .Jamaica

lemon juice was disposed of at 11(/, per gallon. At the .same

auction 10 ca.ses of West Indian distilled oil of lime were

offered, 3 cases of which realized Is^ dd. per It)., and 6 cases

from Is. in(/. to 1.S-. 11(?. perltj.

MANUFACTURE OF OIL OF LEMON
AT SICILY.

The United States Consul at Messina lately
furnished the following report on the method of prepar-

ing essential oil of lemon which is adopted in Sicily :
—

In order to prepare the essential oil, the peels are first

soaked in water for some four or five minutes for the purpose
of softening the envelopes of the oil vesicles, and rendering
easier the expression of the oil. The peels are then carried

to the expressing room, which is usually darkened, and kept
as cool as pos.sible, to guard against any changes in the

character of the delicate and unstable oil.

In the expressing room eadi workman is seated on
a low stool, and has before him a glazed earthenware bowl,
across which, and resting in depressions in the rim, is

a wooden rod run through a good-sized sponge. In his left

hand the workman holds another sponge, often cup-shaped,

again.st which he presses the outside of the peel, giving this

a circular twisting motion. By this means the walls of the

oil cells are broken, and the oil is squeezed out into the sponge
to drip into the bowl. In this the oil ri.ses to the top of the

water, and can be decanted off The oil is filtered into large

copper containers, in which it is stored to await sale.

Various machines have been tried fia' expressing the oil

but so far without success. The amount of oil obtained will

vary largely according to the district and the season, but will

average from 0'7 lb. per 1,000 lemon peels to 1 lb., and, in

rare cases, to as much as 1 1 lb.

A later report of the L^.S. Consul refers to the fact

that the effect of the earthquake at, Messina has been

largely to increase the price of the essential oils of orange
and lemon. He expresses the opinion, however, that the

disaster has been utilized by speculators to some extent to

bring about an artificial value in these products, and that

prices may soon be expected to reach their normal level.
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MARKET REPORTS.

London,—May 25, 1909. Thk We.st India Com-
MiTTEK C'iRCUL.\E

;
Messrs. K. A. hk Pasjs & Co.,

May 14, 1909.

Arrowroot— St. Vincent, lid. to.'Sifi/. acoruding to quality.
Balata—Sheet, 2/4* ; block, 1/il to l/!tk
Bees'-wa.\—£7 lO.s. t(i ±'7 17.'*. Vxl. for dull to good bright,

and £7 for dark.

Cacao—Trinidad, 56/- to 70/- per cwt. ; Grenada, 49/- to

57/ - per cwt.

Coffee—Santos, 3()/10i to ."12- per cwt.; Jamaica, no

quotations.
Copra—West Indian, £l!» 10s. to £l'.t 1.5.v per ton.

Cotton—Nevis and St. Kitt's, l.'W. to i;?!./. : St. Vincent,
Hid.; Antigua, V.ih'l. to U,:.: AnnuiUa, Ud.; Mont-
serrat, 12i(/. to Viid., and Virgin Inlands, V.^d.

Fruit—
Bananas—Jamaica, 4/6 to 9/- per bunch.

Limes—Not wanted.
Pine-apples—St. Michael, 1 /fi to 4/-.

Grape Fruit—5/6 to 9/- per box.

Oranoes—Jamaica, no iinotations.

Fustic—£3 to £4 per ton.

Ginger—Ratoon 48/- to 50/-; low uiidrlling to Hne,
51 - to 6!»/-.

Honey—22s. to .'S^s. (w/. per cwt.

Isinglass—West India lump, 2/2 to 2/0 per Iti.

Lime Juice—Raw, 1 - to 1/3 pev gallon : concentrated,
£18 15s. per ca.sk of 108 gallons; di-tilled oil, 1/10 to

1/11 per tti.
; hand-pressed, 5 - to 5 ti per lb.

Logwood—£3 to £4 5s. per ton
; roots, no <|uotations.

Mace—Steady.
Nutmegs—Quiet.
Pimento—Quiet, and ea.sier.

Rubber—Para, fine hard, 5s.
5j''/.

to 5s. lihl. \>ei- lb.

Rum—Jamaica, 3 - to 7 -; Demerara. 1/6 to 1 l>i, proof.
Sug.\k—Crystals, 15/- to 16/- , Musco\ado, 15/3 to 16/- ;

Syrup, Trinidad, 11/3 to 15 !t
; Demerara, 15/-;

Molasses, no quotations.

New York,—.May 14, 1909.—Messrs. Gillespie, Hiios.

& Co.

Cacao—Caracas, 12c. to 13c. ; Grenada, 12.U-. to 13c.
;

Trinidad, 12c. to 12k. ; J;uuaica, lUc. to lie. jier tti.

Cocoa-nuts—laniaica, .sjlect, S'22 0() toS24 00; culls, $1400
to .<!1.">(MI ; Trinidad, . .select, §2100 to S23-0(J ; culls,

$1300to ftil4(IOi)LrM.
Coffee—Jamaica, ordinary, 7|c. to 8|c. ; good ordinaiy,

8.^. to 9c.: and wa.shed up to lie.

Ginger-9ic. to llijc. per lb.

Goat Skins -Jamaica, no quotatioUN; Barbados, St.

Thomas, St. Uroix, St. Kitt's, 45c. to 48c. per lb.,

dry Hint.

Grape Fruit— Jamaica, $4 00 to $5-tl(l per barrel,
Limes- Dominica, $4 '75 to $(>'(KI per li.uivl.

Mace -27ic. to 36ic. per 11).

NuTMF.G.s— llO'.s, itc. per IK
Oranges -.lamaica, $2-00 to $2-.50 [ler box, ^4 00 to $5-tNi

per barrel.
,

'

. > >:

Pimento—4.|c. per lb. '

i: i;i

Sugar -Centrifugals, !t6°, 3-92c. ; Muscpvados, 89°, 3-42c.;!

Molasses, 8',)-', 3l7c. per lb., all duty paid. . .

•

INTER-COLONIAL MARKETS.

Barbados,—Me.ssns. Leacock A; Co., June
Messr.s. T. S. Gakraway &. Co., June

1909;.
1909.

Arrowroot —St. Vincent, $3-90 to $4 00 per 100 tt..

Cacao—f11 -75 to §12 '00 per 100 lb.

Cocoa-nuts---$10-00 for hu.sked nuts.
Coffee—Jamaica and ordinary Rio, §;i-.")U to $11-00 pep

100 ft. , scarce.

H.A^Y—$115 to $1-25 per 100 Hi.

Manure.s—Nit rate of soda. .^65-00: Ohlendorffs dissolved
guano, ,«!55-00

; Cotton manure, $4200; Cacao manure
Si42-00 to .S48-00: Sulphate of ammonia, $75-00;-
Sulphate of pofcish, §67-00 per ton.

Molasses—Fancy, 17c.; Grocery, 18c. jier gallon.
Onions—String.s, $3-00 per 100 tti.; Bermuda $2-0->
PoTATOs—.S2 -00 to $2 -60 ])er KiO ft.

Peas—Sjilit, $575 to $6 00 per bag of 210 lb.; Canada
$3-25 to $3-40 per bag of 120 lb.

Rice—Ballam, $4 80 to S5-I0 (180 ft.); Patna, $3-80;.
Rjingoon. $3 00 per HXt tti.

Sugar—Dark Cry.stals, 96" .S2-25 ; Muscovado, 89° ^1-85 •

Centrifugals, $2-10 to $2-30.

British Guiana,—Messrs. Wietinc; & Richte-::, :May 29,
1909; Messrs. S.vnubach, Parkeb A-

"

Co
May L'S, 1909.

Arrowroot—St. Vincent, $9-(:h> to $9-25 per 200 ft., n<^
demand.

B.^^lata— Venezuela block. 32c. ; Demerara sheet. 48c.
to 50c. per ft.

C.VCAO—Native, 1.3c. to 14c. per ft.

Cassava—60c.

Cassava Starch—$5-00 per barrel of 11(6 ft.

Cocoa-nuts—$12-00 to $16-00 jier M.
Coffee—Creole, 12c. to 13c.; Jamaica and Ki... 13ic.

;.

Liberian, 7c. to 8c. per ft.

Dual-$4-50 to $4-60 per ba^' of 163 ft., weak • (ireen
Dlial, $5 50.

Eoiios—*l-08 per barrel.

Molasses—YeUdw, 23c. to 24c.

Onions—Tenerifl'e, 3c. to 3ic. ; Beriiiuda. 2e. to;v. per ft.
Plvntains— 12c. to 32c. per bunch.
PoTATos—Nova Scotia, $275 per 100 ft.

PoTATos—Sweet, Barljados, 72c. to '.Mic per ba;;.
Rice- Ballam, $5.50 to $5-60; Creole, $4-40.
Split Peas—$5 -!tO to $6-00 per bag (210 lb.); Mar.seilles,.

$3-50 to $3-75.
Taxnias—.$1 -44 to $1-56 per tiag.

Yam.s— White, $2-40 per bag ; Buck, $312 to .$324.
Sugar -Dark cry.stals, $215 to $2-55; Yellow, $3-00 to

$3-20 ; White, $3-60 to $3-80; Molas.ses, .$2-00 to .$2-30..
Timlier— (ireenhe.-irt, 32c. to 55c. per cubic foot.
Wallaba Shingles—$3-75 to $575 per M.

CoRiiwooi)—$2-00 to $2-40 per ton.

Trinidad,—May 29, 1909.—Messrs. Gordon, Grant & Co.

Cacao—Venezuelan. $1 1 25 to $1 1 .V) per fanega ; Trinidad,
$11-00 to$ll-.".0.

Cocoa-nuts—$22 -(HJ per M.. f.o.b.. for large peeled
in bags of 1(X) ft.

Cocoa-nut Oil 70c. per luqicrial gallon, c-isk included.
Coffee- Venezuel.-m, 8c. to '••c. per ft.

Copra—$3-25 per 100 ft.

Dhal .$4-40 to $4-50 i>er 2-1 msliel bag.
Onions -.$2-30 to $3-00 per 100 ft. (retail) : good ih-m.-md.
Potatos -Knglish. $1-25 to $1.30 per 100 lb.

.
Rice Yellow, $475 to $4 80; White, $4 .".0 to $4 90-

per bag.
!• Spl-tT Peas—$5-25 to S5-50 par bag;.;

le Sugar.—.\iueriwin crushed; So-.lO'to $5-20 per ItKl ft.;

i- ., YeUow crystals. $2.50 to $2-60; Briu'ht Mol.is,<«e-4
'

$2-25 t<>$2-.'»a
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.

Volume I. Nil. 1 out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d.

Volumes IT, III, IV, V, VI and VII :— Price 2s. each ; Post free 2.«. M.
Volume VIII. Nos. 1, 2 and 3. West Indian Agricultural Conference, 1907; abstract of Proceedings and Reprint

of Papers. No. 4:
•

Agricultural Conference, 1908; Presidential Address and Abstract of Proceedings.
Price 6rf. eacli number. Post free, 8d.

Volume IX. Nos. 1, 2, 3, and 4. Reprint of Papers read at Agricultural Conference, 1908, with summaries of discuss-

ions following. Price Qd. Post free, 8d.

PAMPHLET SERIES.
The Pamphlets are written in a simple and pojiular 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 following list gives particu-
lars of all the pamphlets which are still available. The missing numbers are out of print and can no longer be supplied :

—
(3) Seedling and other Canes at Barbados, in 1900. Price 2d. (39) Seedling and other Canes in the Leeward Islands, 1904-5.

(6) Generar Treatment of Insect Pests, 2nd. Edition Revised. Price 4ii.

Price id. (40) Seedling Canes and Manurial E.xperiments at Barbados,
-(7) Scale Insects of the Lesser .Antilles, Part I. Price 4^. 1903-5. Price (id.

(9) Bee Keeping in the West Indies. Price 4(/. (41) Tobago, Hints to Settlers. Price Gd.

(12) Seedling' and other Canes in the Leeward Islands, 1900-1. (42) Manurial Experiments with Sugar-cane in the Leeward
Price 2</. Islands, 1904-5. Price 4d.

(13) Seedling and other Canes at Barbados, in 1901. Price 4rf. (43) The Use of Cotton Seed and Cotton-cake-meal as a Feeding
(14) Screw \A'orm in Cattle at St. Lucia. Price 2d. Stuff iiii West Indian Plantations. Price 2d.

(15) Plain Talk to Small Owners. Price 2rf. (44) Seedling Canes and Manurial Experiments at Barbados,
(16) Hints on ( >nion Cultivation. Price 2d. 1904-0. Price iid.

(17) General Treatment of Fungoid Pests. Price 4(;. (45) A. B. C. of Cotton Planting. New and Enlarged Edition.

(18) Recipes for cooking West Indi.an Yams. Price 2d. Price 6d.

(19) Seedling and other Canes at Barbados, in 1902. Price Ad. (40) Seedling and other Canes in the Leeward Islands, 1905-6.

(20) Seedling and other Canes in the Leeward Islands, 1901-2. Price 4-/.

Price 2d. (47) Slanurial Experiments with Sugar-cane in the Leeward

C22) Scale Insects of the Lesser .\ntilles. Part II. Price id. Islands, 1905-G. Price 4c(.

(25) Ground Nuts in the West Indies Price 2d.
'

(49) Seedlint; Canes and Manurial Experiments at Barbados.

(26) Seedling and other Canes at Barbados, in 1903. Price id. 1905-7. Price C-.;.

(27) Seedling and other Canes in the Leeward Islands, 1902-3. (50) Seedling and other Canes in the Leeward Islands, 1900-7.

Price 2d. Price id.

(28) Barbados and Porto Rico Jlolasses. "Price od. (^1) Manurial Experiments witli Sugar-cane in the Leeward

(30) Manurial PJxperiments with Sugar-cane in the Leeward Islands, 1900-7. Price id.

Islands, 1902-3. Price id. (o3) A. B. C. of Lime Cultivation. Price id.

(31) A. B. C. of Cotton Planting. Price id. (04) Fungus Diseases of Cacao. Price id.

(32) Seedling and other Canes at Barbados, in 1904 Price 4(;. (Si>) Millions and Mosipiitos. Price 3rf.

(33) Seedling and other Canes in the Leeward Islands, 1903-4. i^^>) Seedling and ..ither Canes in the Leeward Islands, 1907-8.

Price id. _
Pi'ice il.

(34) Notes on Rabbit Keeping in the West Indies. Price 2d. (•>7) Manurial Experiments with Sugar-cane in the Leeward

(35) Information in regard to
Agricultu£;|l

Banks. Price id. Islands, 1907-8. Price id.

(30) Manurial E.xperiments with Sugar-cane in the Leeward ('>^) Insect Pests of Cacao. Price 4(?.

IsLands, 1903-4. Price 4i/. '''''^ Seedling Canes and Manurial Experiments at Barbados,

(37) Cultivation of Oranges in Dominica. Price id. 1900-S. Price (Ul.

(38) Cultivation and Curing of Tob.acco. Price id.

The above will be .supjilied gost free for an additional charge of }-.d. for* the pamphlets marked 2d., Id. for those
marked 4<7., and Ibl. for Nos. 40, 41, 44, 4-5, and 49.

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 mdicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage,' is

2s. '2d. per half-year, or 4s. id. per, annum. _ Owing to certain numbers being out of print, only Vols. IV and V can
be supplied complete, with title page and inde.x as issued. Price 4s. Post free, .">s. Only a few copies available. All applica-
tions for i-oj/its are to he addressed to tlif. Agents, not to the Department.

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

—
London: Messrs. Dulait 6c Co., 37, Soho Square, W. City Agents: The West India Co.mmitteb, 15, Seething

Lane, London, E. C.—Barbados: Messrs. Bowen &. Sons, Bridgetown.
— Jamaica: The Educational Supply

CoMPANV, 16, King St., Kingston.
— British Galana : 'Daily Chronicle

'

Office, Georgetown,
—Trinidad: Messrs. Muiit-

M-iESHALL ife Co., Port-of-Spain.
— Tobago: Mr. C. L. Plagemann, Scarborough.

— Grenada: Messrs. F. Marrast vk Cc,
'The Stores,' St.George.

— St. Vincent: Mr. Stanley Todd, Agricultural School.—St. Lxicia : Mr. E. Buckmire, Botanic Station.—Dovimica : Messrs. C. F. Duverney & Co., Market St., Roseau.—Antigua : Mr. S. D. Malone, St. John's.—
St. Kitt's: The Bible and Book Supply Agency, Basseterre.—Nevis: Mr. S. D. Malone, Charlestown.'
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano—For sugar-cane and general usb

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohiendorff's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPL\ TO LOCAL AGENTS OR DIUKCT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFFS) GUANO WORKS.

London Agency: 15, Leadenhall Street, London, E.G.

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

JOURNAL D'AGRICULTURE TROPICAL

A Monthly Illustrated Review, published in I'il-ucIi,

dealing vith all matters connected with Tropical Agriculture.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, W. Dawson A; Sons, Ltd., Bream',-;

Buildings, E.G.
;
iVete Vorlc, G. E. Stechert, 9, East ICth.

Street : Trinidad, D .A. Majani ; CtiOa, SoUoso : I/at/ti,

Louis C'oicou, Pi)it-an-I-'rince.

TROPICAL LIFE

A Monthly .Jouri}al, contaiuinj^ ai'ticles on Tropical

Agriculture, and f'thcr matters nf interest to those living in,

or inlerchtedin the Tnipics.

Edited by H. HAMEL SMITH.

Single copies, jn-ice 1.x.; .annual subscription, 1()... p.. i

fiee.

Published by :

Messrs. lialc. Son & Daiiielsson, Ltd.

83-91, CJre.itr Titchfield Street.

London. W.

JUST ISSUED.

WEST INDIA BULLETIN
(Vol. X, No. 1).

( 'iiutaining papers on the Flower-bud ]\laggot of Cotton,

L ompo.sition of Antigua and St. Kitt's' ^Molasses, Hourbon

Cane, Soils of XevLs. Cotton Selection in the Leeward

Islands, and the (iiowth of TjegumintT.s crops and Soil

Inoculation.

To be obtained from all agents for the
sale of the Department's pubhca^iuns. Price

6'/.; post free, 8/.

THE BARBADOS GO-OPERATIVE COTTON

FACTORY, LIMITED.

BRIDGETOWN!,

COTTOFSEEl).
We are prepared to purchase best quality

Cotton seed at prices equivalent to the current
rates of the Liverpool market. Terms : Cash on
delivery of Seed.

N.B. All seed must be fresh and in sound
condition. Second quality seed must be shipped
sc/Htnitc/i/.

rrinteil at Otiice of Af/ricultural Reporla; 4, High Street, Bridgetown, Barbados.
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterj pillars, and other pests.
Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout tlie I^jritish West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—•

MORRIS HERRMANN & CO.^
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WORKS ;

Newark, N.J., U.S.A.

[178.]

MAINTAIN THE YIELD-

The problera in Cane Culture is how to maintain the yield. Continued crop]iing rxhausts the soil of all its

available jilant fniMl.

The solution to tlie jiroblem is proper tillage and rational fertilizing.

Potash, I'liosphorir Acid, and Nitrogen in proi'iM- jirnportion always pay when a[iplic(l lo well tilleil s<iil.

For free literature and special information on Tropical Agriculture address to :

GERM.VN KAI.I \V()]{KS.

','>() Kiupi'dradii,
Box 1,IKI7, Havana, Cuba.
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probably be visiting Ottawa during the summer, would

appear to render the adoption of this suggestion particu-

larly desirable this year, and there is little doubt that

the additional funds required to carry it into effect will

be forthcoming. But, as already stated, it will entirely

depend on whether Messrs. Pickford & Black can make

the necessary arrangements. The appointment of the

Commission is evidence of the interest taken by Great

Britain in the welfare of her West Indian colonies, and

should stimulate these colonies to join in collecting

and forwarding as attractive and interesting a set of

exhibits as they possibly can, with the object of

showing that they are endeavouring to do their share

in extending: trade relations with Canada.

The Permanent Exhibition Committees having

now had considerable experience in getting together

exhibits, it is unnecessary to. repeat the advice which

has been given in previous years in regard to the nature

of the specimens to be obtained, and the manner in

which they should be packed and forwarded. Those

who may wish to refresh their memories on this point

might refer to the suggestions contained in an article

published in the Agricultural JVcirs last year (Vol. VII,

pp. 129-30).

The following are appi'oxim.itely the dates on

which the exhibits should be ready for shipment from

the several colonies : Barbados, August 3
;
St. Vincent,

August 4 : St. Lucia, August 4; Dominica, August 5 ;

Montserrat, August (3 : Antigua, August 7 : St. Kitt's,

August S. As the Canadian Line steamers do not call

at Grenada, exhibits from that island should be sent

to Barbados in time for shipment on August 3, or to

Trinidad on July 31, as may be most convenient.

Exhibits from the Virgin Islands should be sent to

St. Kitt's some time before August 8. The usual

supply of decorative material such as bamboo stems,

•(iried leaves of the cocoa-nut palm, bunches of cocoa-

nuts (strongly wired together), fresh sugar-canes, etc.

should bo shipped at the same time as the exhibits,

and would arrive at St. John's or Halifax on August
15.

Fresh fruit and other perishable commodities

might be forwarded by the following steamer, which

would arrive at St. John's or Ilalifiix about Augr.st 27,

three days before the opening of the Toronto Exhibi-

tion. A second shipment of fresh fruit, etc. might be

made by the steamer due at Halifax on September 7.

This would be available for use at the Ottawa Exhibi-

tion opening on September, 10, in the event of its

being found possible to transfer the exhibits to Ottawa

in time.

Glass jars and bottles should be carefully inspect-
ed after being filled, to detect any leakage beiure

shipmenc. Owing, to the amount of knocking about

which they are likely to receive in transit, great care

should be taken to pack each bottle separately in straw,

shavings, or sawdust.

Attention is also drawn to the desirability of

placing fresh fruit, etc., to be displayed in glass bottles,

in a 4-per cent, solution of formaldehyde.

In 1907 a small illustrated Handbook entitled
' The West Indies in Canada

'

was issued by the

Imperial Department of Agriculture, and copies of ib

were distributed at the Exhibitions. As this Handbook
contained a considerable amount of interestinsr and

usefid infiu-mation in regard to the West Indies, it is

proposed to revise and amplify it, and to distribute

copies at tiie forthcoming Exhibitions. In order to

make it more attractive, a set of illustrations will again
be inserted, which will, it is hoped, enable people in

Canada to form a clearer idea of the conditions and

circumstances that exist in the West Indies.

Such a Handbook will, it is thought, be more likely

to be retained by persons visiting the Exhibitions than

the detached leaflets which are usually issued by each

colony : but in the event of its being considered desir-

able, leaflets might also be printed by individual colo-

nies for distribution.

A collection of photographs from each colony
would be likely to provi' an interesting addition to

the exhibits.

All correspondence in connexion with these

Exhibitions should be addressed to Jlessrs. Pickford

& Black, Halifax, Nova Scotia.

Protection of Seed Corn. Thu Kan-sas State

Experiment Station in a recent circular have discu.ssed the

treatment of .seed corn to protect it from burrowing animals.

Mice are the pe.sts mcst concerned and several treatments

have been found useful. The use of poi.soned baits three or

four
(;la3's

before jilanting, the use of |ioisoned .seed, and coat-

ing the .seed with oticnsive smelling substances have all been

tried with success.

The loss of seed from mice in the ticld in the W'csi,

Indie.s would seem to be small, but the loss due to black

birds is often considerable. It would not be a wise practice
to poison the blackbirds because they are very useful insect

eaters, but the use of coal tar, as suggested, would be likely to

l)rove of value. For each jieck (one-fourth bushel) of corn

use a teaspoonful of tar. The corn shoidd be slightly wet
with warm water before stirring in the tar. Stir thnioughly
till each grain of corn is covered witli tar, and dry before,

planting. This might be tried in the West Indies for Gtunea
corn and iniiiliee.
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following are the yields in question :-

SUGAR INDUSTRY.

Varieties of Sugar-cane in British Guiana.

At a meeting of the Board of Agriculture of

British Guiana held in May last, Professor Harrison

brought forward particulars of the acreages under

cultivation with different crops in the colony. The
total area planted with economic crops for the season

1908-9 was 69,619 acres, as against 56,327 acres in

1907-S. Sugar-cane occupied 38 972 acres on January 1

of the present year. The following table shows the

number of estates on which the chief kinds of cane

were planted, and
,
the acreage occupied in every

case :
—

Varietp.
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WEST INDIAN FRUIT.
HINTS ON COCOA-NUT CULTIVATION.

In a paper entitled 'Cocoa-nut Culture,' included
in the QneendanJ Aijrirulfiiral Journal, Mr. A. H.

Benson, Instructor in Fruit Culture to the Department
of Agriculture of Queensland, brings forward some
useful suggestions.

As the result of personal observation avid enquiry made
in many cocoa-nut-growing countries, Mr. Benson mentions
that he has been struck with the general wai;t of care shown
in the selection of .seed nuts for planting. No attempts
whatever seem to be made to improve the strain of cocoa-nuts

in the East, and probably much could be done in that

<Iirection throughout the whole of the cocoa-nut-growing
region of the world. It seems proliabie that in time

varieties could be produced posse-ssing all the characters

most desired, viz
,
a large luit with little coir, containing

a thick fiesh, which will yield a good percentage of copra.

As is well known, cocoa-nut trees prefer a light sandy
soil, and can stand the presence of a large amount of saline

constituents in the soil. C'onseipiently they grow best along
the coast-line just above high-tide-mark, where also they are

e.vposed to all the sea-breezes—another factor favouring tlieir

development. While the access of freely moving water,
cither salt or fresh, has been found of great use to tlie trees

it is necessary that the soil on whicli tliey arc growing should
be well drained, since stagnant water is very injurious.

The general cultivation of the soil in a cocoa-nut planta-
tion is a simple matter. The chief object is to keep the

surface of the land in a state of good tiltli, and free from
weeds. This method of treatment is such as will enable
the soil to ri'taiu as much nuiisturo as possible

—an

important point when dealing with light .sandy soils.

Cocoa-nut palms require fairly large supplies of nitrogen
and potash. Phosphates are demanded to a smaller extent,
but lime is also essential. In th<; case of sandy beaches,
however, a sutticient supply of this will be naturally present,
in the form of ground up shells. Nitrogen may often be clu^aply

Applied by growing some legrnninous crop beneath the trees,
iind ploughing the green vegetation into the .soil. By this

means the land is ke^it in a state of good tilth, and the

supply of humus is maintained - a point which is of great

im[iortance in eoinie.xion with the water-holding capacity of

the soil. It does not appear to be necessary to give an

application of potash until the trees come into bearing, but
after this time its use will probably be found to have a very
distinct influence. on the yield o/ nuts jiroduced.

Animal manure is alsri highly valual'le, but is frequently

dirticult to obtain in districts where cocoa-nut cultivation is

carried on. Speaking generally, it woidd appear that the

judicious manuring of cocoa-nut groves is a matter which
receives insutKcient attention in most countries where the

crop is grown.

.Seed nuts to be used in raising a'rrop are usually first

planted in a nur.sery. A practice generally adopted is to

keep the nuts in heaps, to moisten them in dry weather, and
CO set them out as soon as they show signs of sprouting.
The nursery should be partially .shaded.

When about 18 inches to 2 feet high, the young .seedlings

may be [ilanteLl out where they are to grow permanently.
Holes are dug at distances of 30 by 20 feet apart,
and should be 2 to 3 feet square and 2 feet deep. At the
bottom of the holes are placed a few spadefuls of a mixture
of top soil and cow manure. The young plant is put in and
the roots are covered by a small iptantity of fine earth, the hole

remaining open, as it will eventually be filled by the trunk
of the tree.

While the young trees are grosviiig, subsidiary crops
may be planted lietween the rows. Such crops should not
make too heavy a demand on the soil. Bine-ajijiles, peanuts,
cotton or sweet potatos are useful for this purjjose. The
subsidiary crops should alternate with leguminous green
dressings so that the su]jply of nitrogen in the soil may be
maintained.

The cocoa-nuts should be gathered when fully ripe, and
not allowed to fall to the ground, more especially when they
are to be used for seed purjjoses.

When the nuts are utilized for the manufacture of copra,
the husk is first removed, and the husked mil is then split in

half to allow of the removal of the tiesli. Drying in the sun
for a short time facilitates this removal, which is effected by
means of a short curved knife.

The most tqi-to-date method of drying the copra is by
means of a fruit evaporator. In many countries, however,
the practice still exists f>f drying it in the sun, or over
a somewhat primitive kiln. The former method reipiircs some
three days, whereas kiln drying only take^ about tweufcy-four
hours.

While suggesting that fairly extensive cocao-nut plant-

ing could ])robably be made remunerative in Northern

Queensland, Mr. Benson is of opinion, that in order to make
the industry a success, it would be necessary for the
individual [ilanter, or a combination of planters, to erect up-
to-date machinery 'for the preparation and drying of the

copra, and also, probably, for extracting the oil from the
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MANGOS IN JAMAICA.
An article that is accompanied by a nniiiber of

interesting illustrations, and deals with the different

varieties of mango cultivated in J;iTiTaica, the methods
of propaojatintif this fruit tree by buddintj,, and the

possibilities of developing an e.Kport trade in the fruit

is included in the Bulletin of the Jamaica l)cpartnient
of Agriculture (Vol. I, No. 1).

In September last, a stock <.f 10-") grafted mangos of the

choicest Indian varieties was obtained from the (Jalcutta

Botanic Clardens, and planted out in .Jamaica. These
kinds included the '

Alphonse,'
'

liomlia}-,'
'

Kingapur," and

many other hue mangos.
The first experiments cairied out at .Jamaica in budding

mangos were undertaken by Mr. T. .1. Harris in 1904.

A fairly large
'

yam
'

mango of good age formed the stock,
and the buds used were from the "

Bombay
' and '

Alphonse
'

varieties. The operation was followed by rapid growth, and
fruit was borne for the first time when the buds were three

years of age ;
and at the end of four yeans from budding, the

tree had made (juile respectable growth.
As a result of this success, and with a view to testing

the practical aspect of the ca.se, the idea of purchasing
1,000 seedling trees growing on Hope estate on which
further budding operations might be carried out is under
consideration, in this way, a good trial would be obtained
of the possibilities of growing high-class Indian mangos on

ordinary wild trees.

The |iossibilities that may exist in conne.xion with the

development of an e.xpoit mango trade are exemplified by
the success lately achieved bj' Mr. A. \V. Gardner, of

Kingston. Mr. Gardner, during the past year, shipped
a supply of mangos, the produce of .some grafted trees of

choice kinds possessed by him, to London, and as a result he
has received no less than £70 for the produce of one tree.

The prices varied from Ls. 6r^ to 2.s-. (kA per fruit.

At present the variety
'

Peter's Bombay
'

is recom-
mended as the most suitable kind to propagate, and the most

pronusing variety for cultivation for the export trade. The
'

Alphonse
'

mango is also vet}-, highly esteemed in India.

MAIZE GROWING IN SOUTHERN NIGERIA
A remarkable increase in the exports of West African

maize is reported from Southern Nigeria, the returns for the
twelve months ended December :?1, 1908, being 1.5,528 tons,
of a value of £51,69(i, as against 9,891 tons, valued at

£28,521, for 11)07. It has been the .same in the case of

Dahomey (French), and Togo (Gernian), the former having
exported 14,111 tons, and the latter 29,773—an increa.se of

10,000 tons over the shipments for 1 907. Thus maize to

the value of £200,000 was exported from AVest Africa last

year.
The whole of the maize shipped, was grown by the native

cultivators on their holdings, and it is only within the past
few years that these growers have been able to find a market
for their product.

It is believed that the maize-growing indu.stry of Southern

Nigeria is ca[)able of very consiilerable development an<l

,exten.sion, provided the natives are given market facilities,
and technical advice in the .selection of .seed, and the

preparation and harvesting of the product.
The future of the Nigerian maize industry is regarded

by the authorities as being so very important that the
Conunercial Intelligence Officer was recently sent on a special
Hussion to Togo to report upon the methods adojited by the
German otticials to encourage its development in that colony.

THE SAGO PALM.
Ill the course of an article on the subject of some

East Indian economic plants, and their uses, wdiich

appears in the JournaL of the New York Botanical

Garden, the following parjicul.trs concerning the sago
palm {Mi'frii.ri/loii Siicjii), and the method adopted in

the Malay States of producing starch from it, are

given :
—

Sago, a kinil of starch, is a [iroduct of several species of

palms and pahn-like plants, the bulk of which is probably
derived from the trunk of Mctioxi/lon Sai/ii, the true sago
lialm, native of many of the islands of the Malay Archi-

pelago and vicinity. This species of palm, which prefers

damp places, sometimes attains a height of 40 feet, and has
a large ccpmiwratively smooth trunk, bearing at the summit
a crown of pinnate leaves. In the preparation of sago a full-

grown plant is selected, the palm is felled close to the ground,
cut into sections 3 or 4 feet in length, and soaked in water
for several days, after which the outer fibrous portion is

removed. Each section is then ground into sawdust by
a coarse grater.

The sawdust is then thrown into a large receptacle made
of coarse sacking, and propped up on poles several feet from
the ground. Into this receptacle a native enters, and tramps
up and down, while an abundance of water is being added.
As a result of this treatment, the starch sinks and flows out

through a small bamboo trough into a vessel below, leaving
the woody portion floating behind. After several days the
water is drained otl', and the sago meal dried, when it is put
into bags and shipped away for refinement.

PRIZE-HOLDINGS COMPETITIONS AT
GRENADA.

At a meeting of the Grenad.i Agricultural Society
held on March 2G last, it was decided to recommend :

—
(1) That £150 be granted for Prize-holdings competi-

tions in each parish thi.s year.

(2) That £25 be granted for the payment of an
honoiiirium of £2 2.'!. each to the judges of each competition,
as it is important

—for the purposes of compari.son
—that the

.same persons should do the judging in every parish.

(3) That a sum of £12 lOs-. be granted for the

payment of prizes for the best vegetables, etc. offered for

sale in the market, every alternate month.

(4) That the Government be asked to authorize the

expenditure of £150 for the Prize-holdings competition.s, so

that early notice may be given, with a view to ensuring that

the judging shall be done in the month of September next,
as recommended by the judges of i)ast competitions.

Th(

DEPARTMENT NEWS.
Imperial Commissioner of Agriculture— ^ — ,. ... -»g.....,.^— y

returned to Barbados from St. Lucia on June 15, and
loft by the R.M.S. ' Eden

'

on Juno 22 for an official visit

to St. Vincent. Dr. Watts is expected to return to

Barbados on June 29.

Mr. W. Bitlen, B.Sc, Scientific Assistant on the staff

of the Imperial Department of Agriculture accompanied
the Commissioner to St. V^incent and will return on
June 29.
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WEST INDIAN COTTON.
Messrs. Wolstenholme & Holiaiid of Liverpool,

writing under date of June 7 last, report as follows on

the sales of West Indian Sea Island cotton :
—

Holidays in the spinning districts have rather interfered

with business in all classes of cotton dnring the last fortnight.

The sales of West Indian Sea Island during ihat period

amount to about 260 bales, of which about lialf were stains

at 5hd. to 8rf. The balance consists of St. Kitt's 12irf. to

14A(/., Nevis 14'/., Barbados Hid. to lijd., Antigua 13rf.,

Montserrat 1.3rf. to \Shd., St. Martin 13Arf. to 14rf
,
and

St. Vincent lid. to 20d. Prrices still remain firm.

COTTON CULTIVATION IN THE
SEA ISLANDS.

The Director of Agriculture of the Nyasaland
Protectorate (.Mr. J. Stewart McCall) sometime ago

paid a visit to the Uiiited States, in order to study the

methods of cotton c(dtivation practised in that country,
and the inform.-ition gathered as the result of his visit

is published in a small bulletin (No. 1 of 1909) recently
issued by the Nyasaland Agricultural Department.
The following notes are an abstract of the section of

the pamphlet which deals with the cultivation of fine

staple cotton in the Sea Islands :
—

The amount of Sea Island cotton grown in the United

States forms less than 1 per cent, of the whole American

cotton crop, but it is of great importanc-e owing to its high

ipiality. ft is grown to the highest perfection on James and

Edistiiw Islands, which lie to the west and south-west of

"Charleston, in the State of South Carolina.

Sea Island cotton is most sensitive in regard to changes
of soil and climate. It does best on light sand and gravel

alluvia, not too rich in humus, with free drainage, and

a fairly humid atmosphere.
On the best plantations in the Sea Islands, about 7-5 per

cent, of the whole area is known as 'cotton land,
'

and the

•other 25 per cent, is devoted to. the growth of truck crop.'!.

Cotton is not grown continuously on the same land,

however, but only in alternate years. Land which lias borne

»;otton in one year is either planted with some leguminous

crop, such as cowpeas or velvet beans, in the following

season, or simjily left un|)lnughed. When green crops are

.grown they are fed to animals on the land.

Tlie cotton is planted in Jlardi and April, at distances

•of 22 inches from plant to plant, and b feet from row to row.

About the end of August tlie first pickings begin, and the

harvest continues until December.

:Much of the finest cotton grown in the Sea Islands never
enters the open mai-ket at all, lieing sold privately to French
lace manufacturers at a high price.

The cotton grown on the Islands is nuich superior to the
Sea Island cotton produced on the mainland. Tlie inferiority
of tlie latter, which con.sists in shorter .sta[)le and lack of

lustre, is partly due to the large amount of hybridizati'm
which takes [dace with the Upland cotton grown in the

neighbourhood, and partly to the lack of humidity in the

atmosphere. On the mainland the best cotton is said to be

produced by a crop raised from island-grown seed.

Cotton growers in the Sea Islands are firm .believers in

seed selection, which they i)racti.se regularly. Jlr. McCall

rei)orts that each of the island plantations visited by him
had its own breeding and selection plot, and there can be
little doubt that the high (piality of the cotton produced is

to a large e.\tent the result of prolonged selection. Great

intelligence is e.verdised by the island planters in growing
and harvesting their cotton. Manuring of the land is

frequently commenced as early as November, when if pen
manure is available, it is applied at the rate of 20 tons per
acre on the surface between the old ridges. Otherw-ise,
a dressing of cotton seed, at the rate of about i-ton per acre

is given early in February, wlien the first ploughings are

made. This seed is covered by splitting the old ridges with
the plough, and the great bulk of it undergoes decay. Any
seeds which germinate are destroyed by .'ubsequent plough-

ings. It is found that late ajiplications, on a large scale, of

slow-acting organic manures interfere with germination of

the cotton .seed, and retard the ripening of the crop.

The tillage operations practised frequently include two
or three ploughing.s, of which the first is deep (12 inches

when possible). Subsequent ploughings are more .shallow.

The first ploughing provides conditions suitable for deep
rooting, and enables the [ilants to be drought resistant. The
shallow cultivations which follow, result in the production of

a fine surface tilth, which is so necessary for germination
and rapid early growth during the weak stages before the

plant puts on the rough leaf.

When the land is ready to be ridged up for planting,
a manure such as 600 R). of Peruvian guano, and .50 Ih. of

I>otassium sul|)hate is applie<l per acre, and after germination
.50 lb. of nitrate of stxla is added.

Cotton grown ^ in the Sea Islands is mark(,'ted in bags,
7.^ feet long by 2.1 feet in diameter, containing appro,\imately
3.50 lb. of lint. This cotton is not compressed in bales, since

many of the (ilanters consider the practice detrimental to the

librc. Practically n)l jhe Islands" crop i.s, sold at Charleston,
and forms 3.5 jier cent, of the cotton., ma.i'ke,t,e(l at that (lort.

Sea Island cotton from the mainland is' 'priiHiipally marketed
and shipped from Savannah.
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THE SOILS OF NEVIS.

The study of the soiis of the Leeward I.slands

j/iuup has been carried on from the Government Labora-

tory, Autigna. as time and opportun)1;y have permitted.
A Report on tin' Sails cf Dominica was published in

1902, and the soils of Montserrat formed the siiV)ject

cfa paper which appeared in the West Indian Bulletin

some two 3-ears ago (Vol. VI, p. 263). A paper on

the soils of Nevis, by Dr. Watts and Mr. Tempany,
appeared in the latest number of the Wcsf Indian
Bidletin (Vol. X, p. 60). The following are among
the chief points brought out as the result of the

investigations :
—

The unitVirnily liigli percentage of available potash, and

the very low percentage of available phosphate are remark-

able, and would appear to be characteristic of Nevi.s soils.

It is probable that undei .some conditions, applications
of phospbatic manures to the r..ajority of soils in the i.sland

would prove markedly beneficial. Nevertheless, the deniand.s

<\i certain tropical crop.s in this respect,^ notably cotton and

.sugar-cane, are, in our e.xpeiience, so peculiar that caution in

tlie use of manures of this class should be observed.

Phosphatic manures wouM appear likely to be of marked
benefit in the case of

i>i
rmanent crops such as cacao and

linie.s, and may probably be useful in the case of cotton and

sugar ;
this latter is, ho\vever, a matter for local e.xperiment.

In common with all the volcanic soils in these island.s,

the soils of Nevis aie invariably markedly deficient in

carbonate of lime. It is likely that, in all cases, moderate

dressings of lime, when combined with tlie liberal use of

organic manures would prove of marked benefit, and we
recommend its use at the rate of 2 to S cwt. per acre. It

must, however, be boine in mind that lime 1')- itself is not

a manure, and unless accompajiied by an ample supply of

inanurial oonstituenti-', particularly organic matter, is liable

to result in ultimate iaipoverishment of soils.

The majority of X^evis soils are remarlcable for the con-

.siderable number of large stones and boulders that are

<Hstributed over their surfaces, and this general distribution

constitutes an important determining factor in the agricultural

manipulation of these : oils. It is probably not too much to say,
that in many instances their presence is sufficient to remove
from the possibility of cultivation 30 per cent, of the arable

land of the fields in which they occur. From their large size

it is impo.s.sible to give oxpres.sion to the eft'ect they exert in

the results of analysis quoted. Nevertheless, in reviewing
the Nevis soils, it is impossible to give an adequate descrip-
tion of their characters without taking full account of this

characteristic and peculiar feature.

Finally, attention mu.'^t again be directed to the need

for the free use of organic manures, such as pen manures
and compost, and the growth of green dressings as an

essential feature in the maintenance of tilth in these, in

common with other tropical soils. In tropical agriculture
all the world over, the main problem to be contended with

is the rapid decay of hunms vhich takes place, and the

corresponding rapid decay of tilth that is likely to ensue in

consequence. The combating of this tendenc}-, combined
with the conservation of .soil moisture, must, we are convinced,

Always be the chief end and object of cultivation in the

tropics.

To sum up, the soils of Nevis are fertile, and well

adapted to the growth of all ordinary tropical crops, such as

sugar-cane, cotton, and tobacco.

DISINFECTION OF COTTON SEED.
Now that the time is at liaiid for

planiiii',' -ct'oii
for the coming crop, it might be well to consider again
the advantages to be derived from the disinfection of
cotton seed, and the methods to be employed.

Corrosive sublimate is a poisonous substance and a germi-
cide. If eaten by insects, aiiimals or persons, it is a poLsott
in the ordinary sense, and a very powerful poi.son at that.
As a germicide it kills bacteria, fungus spores, and s-imilar

organisms by coming in contact with them. It is used in
a water solution, at a strength ol 1 part of corrosive sublimate-
to 1,000 parts of water. To make this strength, use 1 oz. of
corrosive sublimate and 7 gallons of water or 1 lb. to 100
gallons. The poison may be dissolved in a small amount of
liot water, and then poured slowly into the full amount of
water. It is essential that the poison should be thoroughly
di-ssolved in the water before the solution is used.

There are two points that must be borne in mind—one
i.s, that the wooden tul) or cask in which the cotton seed is

usually soaked will probably absorb a certain amount of the-
corrosive sublimate, thus weakening the solution ; and the
other is that the seel must be thoroughly wetted, but must
not stay in the solution too long. In dealing with the first

of tlie.se point.s, the tub or cask may be prepared some time
before it is jiroposed to disinfect the seed After it has.
been thoroughly washed, the tub should be filled with
a solution of corrosive sublimate, 1-1,000, and left to stand
a few hours.

^
By this time the reaction between the wood

and the .solution will have been completed. The .solution

may then be thrown away, and the tub is ready for u.se in

disinfecting cotton seed.

In order that the seed may be thorouglily wetted it is

only neces.sary to stir it in the .solution for a few "minutes, -when
it is first put in, .so that the solution may come in contact with
all parts of the surface. Ten to twenty minutes should be
quite long enough for thorough disinfection.

It is estimated that the cost of disinfection amounts to
about one cent for 1 2 lb. of seed, 1 gallon of the solution

being .suflicient satisfactorily to disinfect 1 i ft)., and the planter-
should always bear this in mind. The solution is weakened
by the loss of corrosive sublimate, which is absorbed by the
te.ita or hard outer covering of the seed.

When the .seed has become thuroughly Avetted it should be
taken out and, if it is desired, may be planted at once, with-
out drying ; but if it is not to be planted at once it shoidd be
thoroughly dried before being put in bags for storing.

There are no disadvantages to the disinfection of seed'

except the cost and the labour required, each of which is only
a small item. The advantages to bo expected are several.
Seed often germinates better as a result of disinfection : it

is reported that fields of cotton planted with disinfected seed
suft'ered less from leaf-blister

,
mite than the adjoining

fields, the seed for which was not disinfected : the spores of

fungus diseases are often transported with the cotton seed,
and disinfection is the best means known of killing such-

spores and thus warding otf subsequent attacks.
One of the most troublesome of the fungus diseases

liable to be transported with the seed is anthracnose. This

fungus causes the damping off which often kills the young
cott'ju seedlings when only a few days above ground.

When this attack is serious, a large proportion of the

seedlings may be killed. Later in the life of the cotton this.

fungus causes the well-known anthracnose of the boll. If the
process of disinfection is carefully carried out, and the direc-
tions given herewith are obseived, there ought to be no ill

effects from it, but rather welt marked benefits ought to be
realized.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial deals witli the Canadian Exhibitions,

giving the dates at which exhibits should be forwarded,
<ind directions are also given for packing, shipping, etc.

The notes on the Sugar Industry refer to the

growing of varieties of sugar-cane in British Guiana.

Hints on Cocoa-nut Cultivation, and a short account
of ]\Iangos in Jamaica are to be found on pp. 19(1-7.

The disinfection of cotton seed forms the subject
of an article on p. 198. This is especially appropriate

just now, when the planting season for cotton is about

lio begin.

'I'he Insect Notes on p. '202 give directions for

distributing beneficial fungi on lime and other oilti-

vations, and an article also appears dealing with insects

and disease.

The Lemon Industry in the I'liiled States is the

sul)ject of an interesting article on
j).

203.

An interesting account of the trials of ground nuts
in the West Indies is given on p. 20(i.

Two articles relating to forests and forest products
are to be found on p. 207.

The Leeward Islands Report on Sugar-cane
Experinients.

The second part of this report is now issued,

dealing with the eX,periments on the manuring of ratoon

canes during the season 1907-8. It has previously
been shown that under the prevailing conditions in the

Leeward Islands it is sound policy to use pen manure
for plant canes, and that when this is done they do not

require artificial manures.
The recent experiments havi; had to do with

ratoons following plant canes. The results continue to

show that nitrogenous manures such as sulphate of

ammonia and nitrate (jf soda are necessarj' and

remunerative, and that phosphate and potash do not

appear to be necessary. The results in this report were

presented in brief and popular form in Pamphlet
No. .57, published by this Department.

Fruit Inspection at Jamaica.
In connexion, with the citrus fruit industry of

Jamaica, it is satisfactor}' to note that steps are being
taken in the direction of establishing a proper system
of inspection for all fruit exported from the island.

A special Committee of the Board of Agriculture,

appointed to investigate the matter, lately made its

report, iu which the members recommended : (a) Thac
it is desirable to prohibit the export of immature,
juiceless, and improperly packed fruit : (h) that inspec-,
tion is the only feasible way of checking, if not entirely,

preventing this : (c) that inspection should be mad©
either at (1) the packing house, (2) in transit, or (3) at

the shipping port, wherever an inspector could carry
it through with least delay and most effect, the princi-

ple being to establish a wholesome uncertainty as to

where an inspector might appear : and ('/) that as the

preservation of the orange industry is for the public
weal, the expenses of inspection should be met by:

general revenue.

I «-» »

Coca Leaves.

A report furnished by the Imperial Institute,
London, on a sample of coca ]ea.ves(i'rom L'ri/tli ro.ii/lnii.

Coca) forwarded from Perak, ]\Ialay States, affords

the occasion for a brief article on the coca plant, and
the prospects connected with its cultivation for economic

purposes, in a late number of tlie Agricaitand Btdlcthi

of the Federated Malay States. The coca plant is

a small, bushy shrub, native to Peru and other parts of

South America. It is easily propagated and cultivated,

and has an economic value since the leaves furnish the

drug cocaine.

The leaves sent from the Malay States to the

Imperial Institute contained 0(i4 per i^ent. of alkaloids,

ami were valued at from Ihl. to Nr/. per 11). on the

London market. At this price the culture of coca

would be fairly remtinerative. The production at

]iresent, however, is in the hands of but few growers,

chiefly in South America, who produce just enough to

liieet the limited (lenmnd. If further planting were
Tindertaken, there would be .i risk of overstocking the

market, and prices would fall at once. . .
»
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West Indian Bulletin.

Piiit 1 of Volume X of the Wrst Indian BidMi.n
has lately been i.ssuccl. The fifsit. paper by JFr.

H. A. Ballon, 31, Sc, deals with the Hower-biid

magtjot of cotton that has been the cause of so nnieh

trouble to cotton growers at Antigua in the past two

seasons. An account is given of the investigation
work that has been carried out with this insect.

The '

Composition of Antigua and St. Kitt's

Molasses
'

is discussed by Dr. Francis Watts, C.M.tJ.,

and Mr. H. A. Tenipany, B.So. Antigua molasses is in

greater demand than that produced at St. Kitt's.

This is attributed to the difference in the composition
of the two products. The molasses from St. Kitt's

contains less sucrose than that produced at Antigua.
In the paper

' The Passing of the Bourbon Cane at

Antigua,' Mr. Tempany, gives an account of this cane,

and shows the causes that have led to its aban-

•donnient.. Mr. J. R. Bovell, I.S.O., contributes an

article in which a comparison is made of ihe Bourbon

sugar-cane with the White Transparent and other

varieties ;it Barbados.

Two other useful papers by ]'r. Watts and Mr.

Tempany are also contained in ihis number. The
first IS ou the soils ot Xevis, while tlie second contains

a detailed account of the work in cotton selection that

was done in the Leeward Islands during 1907-8.

The final article is by Mr. Walter Biften, B.Sc,
on the subject of soil inoculation in connexion with

the gi'owth of leguminous crops. In this the chief

work that has been done in the past is described, and
the conclusions arrived at are indicated.

Prize-lioldings Competitions at Jamaica.

The reports on the prize-holdings competitions
held last year in the parishes of St. Elizabeth and

Clarendon, Jamaica, are published in the Journal of

the Jamaica Agricultural Society for April, and indi-

cate that the competitions aroused very considerable

interest among the peasant cultivators. Forty-three
entries were received in St. Elizabeth and fifty-seven
in Clarendon—a fairly good number, although not equal
to what v.'as expected. In both parishes, it is stated

that the intiuence of the competition was apparent on
all hands in the improvements that were being carried

out on the holdinffs. On manv holdings that were

entered, much useful work had been done, contributing
to the permanent good of the property. It was

satisfactory to note the efforts made in many cases to

provide storage for water. In Clarendon numbers of

small holders had erected fences around their holdings.
For this purpose the judges recommended in general
the use of walls, boards, barbed wire, etc., in preference
to live hedges, which often provide too much shade.

In Clarendon the cultivations were clean and neat, but
all the competitors need to give more attention to

drainage, trenching, and deep cultivation.

Disc Ploughs and Mould-board Ploughs.
The relative advantages of disc and mould-board

ploughs is attracting the attention of many farnieis

and planters. ^J'he mould-board plough may be con-
sidered most suitable on moist or irrigated land, while
the disc plough is to be preferi-ed when the soil is dry
and hard. Indeed, a special advantage connected with
the disc implement, is, that it may frequently be used
for ploughing land that has become too dry and hard
for the mould-board. This is often of much value,
as it is not so necessary to wait for rain, and the
seed can be planted at the proper time. On the
other hand, where the land is in a fit condition for

ploughing, and is not too dry, the mould-board plough
pulverizes and turns the soil more satisfactorily.
The disc plough is lighter in draught, does not require
sharpening so often, cuts through trash better, and does
not clog so easily. A 2-1-inch disc is best for general

purposes.

Rice Production and Consumption in British

Guiana.

In a repoit lately issued, Messrs. Wieting <&

Bichter mention that the area that has been planted
for reaping from October to December next is believed •

to be somewhat larger than thar of last season, but
that it is too early as yet to calculate on any material

increase in the yield.
'

It is interesting to note that with the extensivis
"

increase in the cultivation of rice that has taken .'

place of late years, there has been a large advance
"

in the quantity consumed locally. The local con---

sumption now reaches 360,000 bags per annum. In

the West Indian islands the high quality of British ,

Guiana rice, as compared with that imported from

Calcutta, is now generally recognized, and the exports
to those islands since the beginning of the year now
amounted to 15,000 bags. In 1907, 29,715 acres

yielded 27,150 tons of rice ; in 190S the area increased

to 37,<S51 acres, with a yield of 30,770 tons.
'

Cacao Production in San Domingo.
Cacao production forms the premier agricultural'

industry of San Domingo, and in 1907 the quantity'

shipped was 9,9'S3 tons. During 1908 there was'
a considerable increase in the output, no less than

7,409 tons having been exported from Puerto Plata,

alone. San Domingo possesses extensive areas adniir-

abl)^ adapted in every way for cacao cultivation, and,

according to the latest British Consular report,
continuous eftbrts are being made by both native and'

foreign planters to develop the industry, and it is

anticipated that these efforts will soon pla^je the

republic in the second or third rank of the cacao-

producing countries of the world.

The average yield of cacao per tree in San

Domingo is placed at somewhat over 3 lb., and on
some plantations the average reaches 4 lt>. These
returns compare favourably with those obtained in

many other countries where more advanced methods of

culture are practised.
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INSECT NOTES.

Parasitic Fungi.

In the last iiuinber of the Aijricidf aval Newti,

a short account was given of the valuable assistance

rendered to planters by the natural enemies of the

scale insects which occur as blights on limes, oranges,

and many other economic plants.

In Florida, more e.\tcn.sive trials have been made perhaps

than anywhere else, in the use of fungi for the control of

scale insects, and the whole subject has been given careful

-study, with the result that several species of fungi arc now

recognized as being parasitic on scale insects.

".Methods have been devfsed for distributing these

fungi throughout scale-infested orchards. One of these

is known as the spore-spraying method. The parasitized

scale insects are collected on leaves, twigs, or bark, and

are carefully scraped oft" into clean, fresh water. The

Avater mixture should be thoroughly stirred to separate

as far as possible the fungus from the coar.ser part of the

aicale insects, and then poured through coarse muslin to

remove any particles that might clog the si)ray nozzle

This water mixture would contain the spores and broken

jtarticles of the fungus, which under favourable conditions

-would grow. It should be immediately applied to scale-

infested trees from a new sprayer, or syringe : or even

.sprinkled on by means of a brush or wisp of bush. No

sprayer should ever be chosen for this purpose which has been

-used for applying Bordeaux or similar mixtures, and it

would be better not to use the sprayers witli which the

ordinary scale insect spraying mixtures have been applied.

The spraying should be very light, the greatest care

being taken that the leaves and branches are thoroughly

<lamped ;
but there should be no dripping from the leaves.

Another method is the leaf-tying method. Leave.s,

'twigs, or strips of bark covered with scales that are known

"to be parasitized, or that have been taken from trees where

-the ])arasitic fungi are known to be abundant, are distributed

throughout trees infested with the same kinds of scales, in

such a way that the .spores of the fungi may easily find scale

in.sects on which to grow. 'J'he parasitized .scales should be

placed fairly high in the tree.s, and in contact as far as

possible with the healthy scales. This may be done by

tying or pinning the collected material on to a leaf ol' branch

of the trees.

These trials arc, of course, best made at the beginning of

the rainy .season, .so that the fungi may have the benefit of

the moist conditions which are favourable to their growth.
If a dry spell should follow iniinediately after the application

of the fungi, it would be useful to spray with clean water, in

order that they might not be dried up.

It is also likely that in those orchards where the fungi
arc known to be piescnt, but where scale insects are not being
held well in check, a few sprayings with clean fresh water

(luiing the dry .season would jirove very useful. It is in the

dry sea.son that scale insects make their most rapid develop-

ment, and at that time the fungi grow .slowly
— if at all—.so

that the provision oPa small amount of moisture might prove-

of great benefit.

This method of control is worthy of careful trial on the

j)art of lime growers and others. Trees that are very badly
attacked by scale i||sects might perhaps be sprayed with

contact I insecticides during the dry sea.son to reduce the-

numbers somewhat, and then at the beginning of the rainy
season the -systematic distribution of parasitic fungi would

probably result in keeping the scales in check through the

year.
All who are interested in the subject of scale insects

would do well to become familiar with their parasitic fungi.
The local agricultural officers will give all information

in their power, and will forward specimens to the Head Office^

where they will be examined and reported upon.

The Loss Occasioned by Insects that Carry-
Disease.

The United States Depaitinent of Agriculture has-

recently issued Bulletin No. 78 of the Bureau of

Entomology, entitled £'('o/(o*;(/c Loss fo the Feople of
fill' I'nitcil States iliroiiifli Insfrfs that Carri/ Disease.

This bulletin is written by Dr. L. (). Howard, Chief of

the Bureau of Entomology.
The introduction to Bulletin No. 78 is given here-

with :
—

It has been definitely proven, and is now generally

accepted, th.it malaria in its iliti'erent forms is di.sseminated

among the individuals of the human species by the mosquitos
of the genus Anopheles, and that the malarial organism gains
entrance to the human system, so far as is known, only by
the bite of mo.squitos of this genus. It has been proven with

equal detiniteness, and has also become generally accepted,
that yellow fever is disseminated liy the bite of a mosquito-
known as Steiioinijid. calopus (possibly by the bites of other

mosquitos of the same genus), and, .so far as has been

discovered, this disease is disseminated only in this way.
Further, it has been scientifically demonstrated that the

common house-fly is an active agent in the dissemination of

typhoid fever, Asiatic cholera, and other intestinal diseases,,

by carrying the causative organisms of these diseases from

the excreta of patients to the food supply of healthy indi-

viduals ; and that certain species of fleas are the active

ac'cnts in the convej-ance of bubonic plague, iforeover, the

tropical disease known as filariasis is transmitted by a species

of mosquito. Furthermore, it is known that the so-called
'

spotted fever
'

of the northern llocky Mountain region is

carried by a species of tick, audit has been demonstrated

that certain blood diseases may be carried by several specie.s^

of biting insects. The purulent o[ithalmia of the Nile ba,sin

is carried by the hou.sc-fiy. A sic.ilar disease on the Fiji

Islands is conveyed by the same in.sect. I'ink eye in the

southern United States is carried by minute flies of the genus

ilippclates. The house-fly has been shown to be a minor

f'actm' in the spread of tuberculosis. The bed bug has been

connected with the dissemination of .several disea.ses. Certain

biting Hies carry the sleeping sickness in Africa. A number
of dangerous diseases of domestic animals are conveyed by
insects. The literature of the whole subject has grown
enorniou.sly during the past few years, and the economic loss

to the human species tlirough those insects is tremendous.

At the same tiu:e, this loss is entirely unnecessary : the

diseases in question can be controlled, and the suppression
of the conveying insects, so absoiutely vital with certain of

these diseases, and so im[ioitant in the others, can be brought
about.



YoL. VIII. No. 187. THE AGRICULTURAL NEWS. 203

LEMON INDUSTRY IN THE
UNITED STATES.

Mr. G. Harold Powell, Pomologist in charge of

Fruit Transportation and Storage Investigations, of the

Bureau of Plant Industry of the United States, has

published an interesting article on this subject in the

Yearhook of the Department of Agriculture, under the

title
' The Status of the American Lemon Industry,

'

from which the following remarks are taken :
—

The industry commenced from a commercial point of

"view about twenty-five year.s ago, but owing to difficultie.s in

preserving the fruit, and want of knowledge in general agri-

cultural methods it became so depressed that ten years ago

many of the groves were grafted to oranges. Now, however,

owing to increased knowledge in manuring and pruning, to

the extreme care practised in handling and packing, and to

co-operative methods in shipping and selling, the industry has

.greatly revived and sujiplies from one-third to two-fifths of

the total number of lemons consumed in the United States.

The remainder are supplied mainly from Sicily, with

some from Cuba, and the West Indies. The demand for

lemons is steadily increasing all over America, and at pre.sent

the nurserymen in California are unable to supply young
lemon trees fast enough to meet the increased demand.

The following figures show the position of the import
trade in lemons compared with that of the home supply.
The numbers are expressed in terms of the standard Califor-

nia box of 84 ft)., 312 boxes making a car load :
—

Year.
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GLEANINGS.

The West African laiu sheep
' White Chief,' the

property of the Imperial Department of Agriculture, has

latel}' been transferred from I'arbados to Slontserrat, and his

.services will be available in the latter island for a very

.small fee.

There are about 7-3,000 acres under coffee in Costa Rica,
anil this area remains stationary from year to year. The

average production of dry coffee per acre is from 5 to 6 cwt.

During 1907, the total ex[iort was 17,;)2.5 tons, of a value of

about §3,300,000.

In connexion with the introduction of exotic cottons

into new covuitries, the experience of the Bureau of Plant

Industry, U.S. Department of Agriculture indicates that

a newly introduced exotic seldom attains its normal cropping

capacity until it is acclimatized, and on an average, five years
are neces.sary for acclimatization.

The lliiHctin of A'/rii-iiltni-nl Jiifdniiiiliiin, Trinidad,

reports that about 1,200 seedling canes of different varieties

have been obtained from British Guiana by the Department
of Agriculture. These have been planted in the be.-^t part of

the St. Clair Station, and after testing, the most suitable will

be distributed to planters in the island.

The damage to the cocoa-nut ci'op in I'ortugue.se East
Africa last year (1908) from the ravages of locusts amounted
to $360,000. On a big sugar j)lantation along the Zambesi
River more than 14 tons of locust eggs have been dug from
the soil of the cane fields on an area of 2,000 hectares (about
4,900 acres). (Letter from ( Jovt. Entomologist, V. E. A., in

Klltiitll(>lii<lici(l Xi-irti, \'ol. X\. p. 2S7.)

With the object of extending the amount of knowledge
now generally available in connexion with the matter of

cacao fermentation, Tropk-al Lift: has arranged to otlir

a i)rize of £50 for the best essay on the subject. The e-say
in (juestion should take the form of a [wpular scientitic

treatise. Preliminary particulars of this competition are given
in the May number of Trc/iinil Liff, but full details will be

given in the .June or .Inly niniibei-.

The Queenslind Acclimatization Society has for some

years past l)een engaged in the work of raising new varieties

of sugar-cane from seed. .\b(mt 4.50 seedlings are reported
»s the lesult of last year's work. These will natuially luidergo
a process of examination and selection. One pniticular cane,

C^. 116, raised some few .seasons ago. seems to be tli" most

promising. No expeiiinents in artificial cross-fei tilizatiou

have yet been attempted in ((ttieen^land.

A note in the Jouriidl of the .lamaica .\gricultural

Society for May refers to the possibility of orange wine
manufacture in Jamaica. The preparation of orange wine
has often been tried in the past, but without success. It is

suggested that if attention were given to the matter at th&
( iovernnient Laborator)-, sonu' progress might be made in the
direction of turning out a lefreshing drink made from
fermented orange juice.

According to a recent number of the Culm Review,
The Cuba ilill and Furniture Co. has been organized for the

purpose of manufacturing, in Cuba, building material,

including .shingles and door.s, and also crate and cigar box

material, axe and pick handle.s, waggons, bull carts, and
a very high grade of furniture. The company has valuable
timber contracts including many of the valuable hardwoods-
to be found in that i.slaud.

Praedial larceny is very prevalent at St. A'incent, and
cotton growers have suffered considerable lo.ss fiom thi.s-

cause. The following remedies for checking the theft of, and
illicit dealing in, cotton have been proposed to the Executive :

To prohibit the selling of, and dealing in cotton locally, to

a[>point cotton inspectors on the same lines as at Barbados,
to compel all cotton growers to furnish accurate returns of

cotton planted, and to ask the Government to make
arrangements for the purchase of cotton belonging to small

growers, at the Central Cotton Factory, at current rates.

It will be .seen from the Agricultural Notes ^' St. Kitt'.s-

Nevis
'—on p. 20.'), that black blight is conspicuous on limes in

certain districts in that Presidency. Although the .same-

citrus crops are grown to a greater or less extent in all the
West Indian islands, the prevalence of scale insects and
black blight varies greatly. This variation is probably due in

large part at least to the natural enemies of the scales.

The Triniiliid llnlli'tin »/ Ji/rirn/tiirii/ Iiil'iiriiititi)>7i for

.Tanuary and A|)iil 1909 mentions^ that the frog hopper of the

sugar cane ha been identified by specialists at Washington
as Toiii'iKjiis Poxtii-d. Green moulds found growing on these
insects were determined to be Ooxjiora destnirtor, and
Petiicilliuiit Anisot/iiie, commonly known as the green
mu.scardine di-sease.

Copies of the prospectus of Macdonald College, (Quebec,
which is incorporated with .McOill University, liave lately
been received. This College contains a well-ei|uipped .Agri-
cultural Department, at which courses of instruction ranging
from two weeks to four years can be taken. The fee for

instruction for students whose home is outside of Canada is

$'>0 i)er session. Board and lodging costs approximately
13 -.^O iier wiH'k.

.\t the regular meeting of the .Vntigua .Agricultural and
Commercial Society, .June 4, .\lr. Tempany the Acting
.Superintendent of Agriculture brought up the matter of

pedigree cotton .seed, aiul read a paper on Antigua molasses.

ExiieriTuents 3arried out since 190l> in the .selection of

cotton have resulted in tile prcxluction of a strain of Sea
I.".land cotton which seems to be well adajjtcd to the local

conditions, and a quantity of this seed was ottered for sale at

Itooms estate. Mr. Tempany advised the planters to procure
this seed for planting. .Mr. Temp.iny also read a paper on
the manid'ai^turo and treatment ot mola.sses, and jiointed out
the need of the great care and greater deaidiness in

handling the molasses, if the staudanl of Antigua molasses
is to be kept up.
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STUDENTS' CORNER.

JUNE.
Last Period.

Seasonal Notes.

Now that the plant canes are mostly reaped, attention

turns to the fields to be kept for ratoons, and the questions
of the cultivation and manuring of these fields come up for

consideration. What tillage should such fields have and

what manures, in what form, and when and how applied i

A careful comparison of the condition of the soil under

trash, and that exposed to the sun and entirely undis-

turbed will suggest to the mind the course to be followed. Is

the soil moist and friable, or dry and hard ? If in addition,

a small area, say about four rows wide and ten holes long, is

taken for an experiment as follows, new ideas may arise :

Thoroughly pulverize the surface soil on this plot to a depth
of 3 inches, not more, and work as close to the old stumjis
as you can conveniently. Kepeat this tillage twice at intervals

of a week each time, and then compare the loiver depths of

soil with the conditions found under the trash and in the

open field where the soil had not been tilled since the canes

were cut.

Consider carefully and try to ex|ilain the reasons for

4hese conditions, and from your conclusions decide how
ratoons should be tilled. How do these methods conii)are

•with the practice of deep forking, and deep plowing (

With the advent of favourable rains cotton planting will

shortly be in progress. The process of the disinfection of

seed should be well understood, as well as the reasons why
this should be done even when the seed is to be planted on

the same estate where it was grown.
Students should learn what is tlie action of corrosive

sublimate, and why it is used for this purpose. What strength
solution is used, and what amounts of material are used to

make the required strength. It should also be noted that in

general, the most successful cotton growers destroy all old

cotton plants in the fields and wild cotton near the fields,

before beginning to plant the new crop. Why is this done ?

In lime cultivations, careful observations should be

made on scale insects, and their natural enemies, especially
the beneficial fungi, accounts of which have appeared in recent

numbers of the Ai/ricultural Se^vs, and in this present one

<P- 202).
Careful consideration should be given to the soil condi-

tions favourable to cacao and nutmegs. Do these crops both

make their best developments under similar soil conditions '!

If not, what tlifterences arc there in the adaptability (if these

plants to the soil in which they are grown t

Questions for Candidates.
PRBLIMlN.iRY OUESTIi iNS.

(1) Why is the ;eration of the soil neecesary to good

plant growth '. State how drainage aids ;eration.

(2) What is meant by cross-fertilization, and what is

the object of the operation i

{i) What are the benefits to be derived *rom burning
or burying the old cotton plants when the ciop is over, and
what are the risks if this is not done

INTERMEDIATE QTESTIONS.

(1) Are any parasites known to attack the moth borer

of the sugar-cane in the West Indies '. If so, what are they,

and how do they act ?

(2) How does farmyard manure benefit the soil '(

(3) Are stones of any value to a soil ? If so, in what

way are they valuable 1

Ifc is proposed to hold an examination about
October next, in connexion with the Reading courses
for overseers. Candidates are advised to bear this in

mind. Notice as to the exact date will appear later.

AGRICULTURAL NOTES.

St. Kitt's-Nevis.

In connexion with his visits to St. Kitt's an<I

Nevis, Mr. Teiiipany, Acting Superintendent of Agri-
culture for the Leeward Islands, in a letter to the

Imperial Commissioner of Agriculture, makes some
observations of general interest on agricultural condi-

tions in the islands, from which the following notes

are taken :
—

The Indian ram goat Piajah, which belongs to the Depart-

ment, was then at the experiment station. Its condition and

general health were excellent.

The past cotton crop in Nevis was a poor one, as was

the case in other West Indian islands, though the position

was better than was at first anticipated. The yield all round

was expected to be about 100 ft. of lint to the acre. Accord-

ing to Mr. !Maloney's estimate, the total area in !Nevis under

cotton for the coming crop will be about 1,000 acres.

The cacao on all the estates visited seemed to be in

a healthy and satisfactory condition, and at Maddens in Nevi.^

many of the older trees were blossoming well.

The vanilla, both at Maddens estate, Nevis, and

Molineux estate, St. Kitt's, was doing well. It was planted

along the sides of the cacao areas, the young vines being
trained on posts wrapped in banana trash.

The lime cultivation in Nevis was very satisfactory,

especially on the lower grounds, where the trees were doing
well with but moderate attention. In St. Kitt's, however,

one estate in particular showed trees of an unhealthy

appearance ; they were attacked by scale insects and

black blight, lllack blight was also conspicuous on man-

gos and other trees in Nevis. The cocoa-nut cultivation

at Pinneys estate was making satisfactory progress, and the

older trees presented a promising appearance.

A small area of sugar-canes at Molineux estate had

been cultivated with implements according to the Louisiana

system, as it is called. A field of B. 208 cultivated in this-

way presented a very healthy appearance, in contrast to the

surrounding fields planted according to the method usually

employed in St. Kitt's. The plants, although put in some

weeks later than the neighbouring estate canes^ had made
far better growth, were considerably higher, showed a better

stand, and withstood the dry weather lietter. The ett'ect was

most striking, and was visible from a considerable distance.

The broom corn machine was in Nevis, but had not

been worked, as apparently its method for working was not

quite clear. INIr. Tempany explained the -working of the

machine, and it was expected that no further difficulties

would arise.

At Maddens a considerable area on the mountain.s

side was planted in Guinea grass, which was making

good growth des[iite the dry weather, and was expected
to give satisfactory returns in a comparatively short time.
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GROUND NUT TRIALS IN THE
WEST INDIES.

llecoijnizing that ground nuts might possibly
become a valuable sourec of profit to small holders,'

nnd others in the Wust Indies, the Imperial Depart-
ment of Agriculture has made several efforts to

encourage their cultivation on a more extended scale

in many of the islands. These eftorts have included

the introduction and trial of a number of new varieties

of nuts from the United States.

In 1907-S, .seed nuts of two new varietie.s, 'Dixie Giant
'

(a nut remarkable for its large size), and ' Tennessee lied,
'

both (if wliii-li ajipeared to be promising for West Indian

conditions, were imported, and trial plantings were made at

the Botanic or Experiment Station.s in St. Vincent, St.

Lucia, Dominica, ^lontserrat, Antigua, and St. Kitt's-Nevis.

Unfortunately, however, the results—speaking generally-
—

were not so good as were hoped for.

In the trials made at St. Vincent in 1907, 'Dixie

Giant
'

gave a return at the rate of no more than .5 cwt. per

acre, although sown in rich well-manured land. The plants
were slightly attacked by a rust fungus. The few seeds of.

' Tennessee Red '

that were available germinated badly and
died out.

At St. Lucia, in the same year, a trial was made with

the ' Dixie Giant
'

ground nut, and 40 pints of nuts were

obtained from Sj pints of seed. The nuts were harvested

in December, but many of thein gerniinated before they vi'ere

ripe. This indicates that planting .should be done at a time

to throw the ripening period into the dry sea.son—between

Tebruar}' and ^lay.

At Dominica, where large areas of soil suitable for the

cultivation of this crop exist, the two varieties under trial

in 1907 gave somewhat better results than in .some of the

other islands. The ' Dixie Giant
'

nuts, vvhich were planted

early in September, took seventeen weeks to mature, and

6^ tt). of cured nuts were obtained from 2i lb. of seed. In

the case of 'Tennessee Red,' 3 oz. of seed yielded 1 lb. 3 oz.

of nuts. Neither variety was attacked by any pest or

disease.

At Montserrat, in the case of
' Dixie Giant," only i Bj.

of nuts were obtained from -}, 11). of seed. Moreover, many
of the nuts contained shrivelled kernels. 'Tennessee Red'
<Jid somewhat better.

I'air results were obtaineil at Antigua with both the

imported kinds in 1907. It is believed, however, that the

land was unsuitable, being too heavy for the crop. The

foliage of the jilants was nuich attacked by caterpillars.

At St. Kitt's, the ground nut plants grew well, and

developed a large amount of foliage. Unsatisfactory weather,

however, interfered v/ith the proper maturing nf the produce.

The experimer)ts with ground inits were contimied

ill 1 DOS at the same ei'ntres. In addition to the
'

J)ixio (Jiaiit
'

and ' Tennessee Red,' two other kinds,

viz.,
'

Spanish
'

and '

Carolina Running,' both imported
from the United States, were inchided in tlie trials.

The '

Spanish
'

is a very small nut, but one that

in the United States is very popular, both among
growers, and on the market. It grows well on poor
soil, and takes but a comparatively short time to

mature its produce. The plants are of an erect habit.
'

Carolina Running
'

is reported to be a prolific bearer
in the States, and yields nuts of a fairly large size.

At St. Lucia the four kinds of nuts were planted in

October 1908, but the results proved disajjpointing.
' Caro-

lina Running
' was the only variety which gernunated well

and produced a crop which was harvested on February 11,
1909. The yield was at the rate of 504 Ifx per acre.

The report on the trials made at Dominica states that

the soil on which the ground nuts were grown, was carefully

prepared beforehand. With the exception of the plot oa
which the ' Dixie (Hant

'

nuts were planted, the .soil was

very light and fine in texture, which oft'ers the most favour-

able conditions for this crop. The land planted with ' Dixie
( tiant

'

nuts was of a compaiatively heavy nature, and this,

no doubt, had a detrimental effect upon the yield of nuts

obtained.

All the four kinds of nuts were sown in July. The
'

Spanish,
' '

(Jarolina Running,
' and '

Tenne.s.see Red '

varie-

ties were reaped towards the end of November, while the
' Dixie Giant

'

nuts did not mature till about a fortnight
later. The 'Spanish' variety did best, .showing a yield at

the rate 9f 1,940 lb. per acre. This was followed, in the

order named, by 'Carolina Running' (1,137 lb. per acre),
'

Tennes.see Red" (4.59 lb. per acre), and 'Dixie Grant"'

(33.5 Ifj.).
It is mentioned that the small nuts of the Spanish"

variety sell in Dominica much more readily than those ot

larger kinds.

At Montserrat the four kinds of nuts were planted on

.June 26 and reaped in the last week of October, so that only-

four nninths were occupied in corning to maturity. This was

jirobably owing to the dry •weather that was experienced;

tluring the season. The yields were poor, 'Carolina Running'
giving the highest return, which was at the rate of 889 lb.

per acre.
' Tennessee Red '

yielded at the rate of 400 lb.,

and '

Spanish
'

at the rate of 364 lb. per acre.
'

Dixie Giant
'

failed to germinate at all.

At Antigua, plots were planted with each of the four'^

varieties.
' Dixie (Jiant

'

gave the best return— at the

rate of 960 Iti. per acre.
' Carolina Running

"

yielded at

the rate of 640 It).,
'

Spani.sh
'

440 Iti., and 'Tennessee Red ''

400 lb. per aci-e. It is mentioned tliat in the.se experiments,
the plants of the 'Carolina Running' variety covered the

ground much better than any of the others.

Mr. Shepherd has sent in a report on the ground nut

trials made at St. Kitt's in 1908. The .same four kinds of

nuts were planted as in the other islands to which reference

has already been made. It is unfortunate, however, tltat the-

varieties,
'

Spanish,
' aud ' Tennessee Red ' were severely

attacked by a fungus, and as a result only a poor crop of

nuts was harvested, the yield being at the rate of about

."100 111. ]ior acre. In the case of
' Dixie Giant,

'

the nuts

|)lanted showed very poor germination, and rotted in the

gi-ound as if attacked by a fungous disease, although they

apjieared to be soinid at the time of planting. Much better

lesults were obtained with the ' Carolina Running' variety.

The seed nuts showed good germinating power, and the

ground was soon well covered by the vines. The nuts took from

live to six months to mature, and gave a yield of nearly

1,.500 lb. per acre. A local variety of groinid nut [ilanted

for purposes of comparison, showed a crop return at the rate

of about 2,000 lb. per acre.

Mr. Shepherd ])oints out that in the exiieriments made
at St. Kitt's, none of the imported varieties have yielded
a return superior to that given by the local nut, but adds

that some of the new kinds evidently possess certain very
desirable characteristics not found in the local variety. It is
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apparent that there is room for selection work in this

connexion, with the object of bringing about increased resist-

-ance to disease. Further experiments are to be carried out

at St. Kitt's this year.

The four Icinds of ground nuts in question were also

tried at Xevis last year. 'Carolina Running' and '

Spanish
"

did best, giving j-ields respectively, of 1,400 B). and 810 lb.

per acre. Both these varieties matured in slightly less than

four months. ' Tennessee Red
'

germinated fairly well,

.matured early, and yielded a crop at the rate of 360 ffi. per
acre. The '

Dixie Giant
'

variety failed to do well, many of

the nuts rotting before coming to maturity. The total

return obtained was at the rate of no more than 120 lb. per
acre. A local variety, grown under similar conditions, gave
a yield at the rate of 570 tt). per acre.

DEPREDATIONS BY FOREST INSECTS.
In the Year-hooh of the U. S. Department of

Agriculture for 1907, an interesting ami instructive

article appears, entitled 'Notable Depreciations by
Forest Insects,' by Dr. A. D. Hopkins, of the Bureau of

.Entomology, who is in charge of forest insect inves-

tigations.

The bulk of the paper is made up of accounts of

different species of insects in Europe and North
America, and the extent of their depredations on the

forests of those continents.

The introductory and the concluding remarks of

the article are likely to be of interest to the readers of

the Agrividtaral iVeitw, and they are given herewith.
In a review of the principal recorded depredations by

forest insects in Europe and North America during the p^st
400 years, one is forcibly impressed with the idea that

insects have exerted a most important influence on the

history and modification of the forests, and thus indirectly
on that of the countries themselves.

Among the natural destructive influences which have

•brought about changed conditions, storms, insects, and
di.seases have doubtless been primarily concerned in causing
radical changes in local conditions, such as the successive

disappearance of generations of matured trees, the disappear-
-anceof one or more tree species to be replaced by other

species, or the total destruction of the forest cover.

The insects primarily concerned in depredations on

living trees, and in the killing of the timber over large areas

fall, according to their food and breeding habit.s, into two

groups. One includes those species of bark-beetles and bark-

boring grubs which bore in the living bark and excavate
burrows and galleries through the vital cambium on the

main stem or trunk, thus serving to gii-dle and kill the tree.

The other includes those species which feed on the leaves and
occur in such numbers as completely to defoliate the trees

during two or more successive seasons, thus preventing the

perfornrarice of the necessary vital functions of the foliage to

such an extent as to cause the death of the trees.

A striking feature of nearly all of the'great invasions by
forest insects in Europe and this country [America] has been
their more or less periodical nature, and the more or less sudden
check of the outbreak after a large jiercentage of the timber
had been killed, and within two or three years after the

insect had become so abundant as to threaten the total

de.struction of the kind of trees attacked by them. This is

to be explained by various natural causes, which, however,

operate only after the greatest damage has been done, and
often the invasion is far beyimd human control. Therefore

the object in future management of forests should be to

utilize the authentic technical information relating to the

species involved, and the vital features in their seasonal

history and habits, with a view to preventing destructive out-

breaks, or promptly adopting the proper measures for their

control as soon as the first evidence of the insects' presence
in destructive numbers is noted. In fact, the first evidence

of an outbreak of a destructive insect should receive the

same prompt attention as that required in preventing the

spread of an incipient forest fire. Fortunately, most of the

bark-beetles can be kept under complete control, with little

or no expense, by proper adjustments in forest management
and lumbering operations.

The history of eft'orts toward the control of forest insect

depredations in Eiu'ope, as well as in this country [America]
shows that one of the greatest obstacles has been the failure to

realize the importance of expert entomological information.

This has resulted in the waste of time, euerg}-, and large
sums of money in absolutely worthless and often detrimental

efforts before proper measures have been adopted and aiiplied.

CONSUMPTION OF FOREST PRODUCTS
IN AMERICA.

The accompanying article which appeared in

Science for May 28, 1909, is likely to be of interest to

readers of the Agjucaltuiul Ncivs, and should be
considered in connexion with the editorial which,

appeared in a recent number (see Vol. VIII, No. 185,

May 29 last) and the note on '

Depredations by Forest>

Insects
'

on this page.

It has been estimated that the amount of wood annually
consumed in the United States at the present time i.'?

twenty-three billion cubic feet, while the growth of the forest;

is only seven billion feet. In other words, Americans all

over the country are using more than three times as much,
wood as the forests are [iroducing. The figures are based

upon a large number of state and local reiJorts collected by
the government, and upon actual measurements. The State

Forester of i^'onnecticut, in a recent report, has supplied figures
on growth and use for New Haven County, which give more
details than are generally to be obtained, and illustrate how
the forest is being reduced by over-cutting. .Tn this county
a very careful study was made on each township of the
amount of forest, the rate of growth, and the amount of

timber used. For the year 1907 the timber used was
120,000 cords, in the form of cordwood, lumber, ties, pole.s,

and piles. The annual growth on all types of forest land^

including the trees standing on abandoned fields, for the year,
reached a total of 70,000 cords. Thus the amount cuti

yearly exceeds the growth by "i0,000 cords. The amount of

standing timber considered as merchantable and available

for cutting within the next few years was found to be

1,200,000 cords. Each year the annual growth increases the

supply on hand by 70,000 cords, while the use decreases it

by 120,000. The net reduction is therefore 50,000 cord.'s

a year. If the cut and the growth remain at the presenti

figures, the supply of merchantable timber will be exhausted
in about twenty years. At the end of that time there will

. be a large amount of forest standing in the country, but it

will be in tracts under forty years of age, containing wood
below the most profital:>le size for cutting. (Jordwood could
still be cut, but sujiplies of the liiost profitable products, like

ties and lumber, would be practically exhausted.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,—The Wkst India Committee Circular,

June 8, 1909
; Messrs. E. A. de Pass & Co.,

May 28, 1909.

Areowboot—St. Vincent, l|d. to 3^(7., according to quality.
Balata—Sheet, 2/5 ; block, 1/10.
Bbes'-wax—£7 lO.s. tn £7 15s. for fair to darkish.

Cacao—Trinidad, 57/0 to 68/- per cwt.
; Grenada, 4!)/- to

57/- per cwt
; .lamaica, 49/- to 50, .

Coffee—Santos, 30/9 to 32 -
per cwt. ; Jamaica, 38 6

to 49/-.

Copra—West Indian, £20 per ton.

Cotton—Nevis, 14-7. ; St. Kitfs, 12irf. to 14A'/. ; St.

Vincent, 17(7. to 2(1-/.; Antigua, 1.''«/'.
; Montserrat, 13(7.

to r.i-y.; Barbad(j.s, lUd. to loo'.

Fruit—No quotations.
Fustic—No (juotations.
Ginger—Common tn good coiiimun, 50/- to 53/-; low

middling to middling, 54- to 59 -; gocxl bright to fine,

(iO/- to 09/-.

Honey—23.s. to 32;i. per cwt.

IsiNCiLASS—No (juotations.
Lime Juice—Raw, 1- to 1/3 per gallon; concentrated,

£18 15.S. per cask of 108 gallons; distilled oil, 1/10 to

1/11 per ft.

XiOGWooD—No quotations.
Mace—Steady.
Uutmeos—Firmer.

Pimento—Quiet.
BuBBER—Para, fine hard, 5.s'. 10(/. to 5». 11(/. per ft.

JluM—Jamaica, 3/- to 3 3; Denierara. 1,0^, proof.
Sugar—Crystals, 14 lo 17/-, Muscovado, 15 9 to 10-;

Syrup, San Salvador, 16/-; Molasses, no quotations.

JJew York,—Messrs. Gillespie, Bi:(>s.& Co., ^lay 14,

1909.

Cacao—Caracas, 12c. to 13c.
; Grenada, 12ic. to 13c.

;

Trinidad, 12c. to 12ic. ; Jamaica, Jdc. to lie. per lb.

Cocoa-nuts—Jamaica, select, S!22(M) to !:!L'4 -00 ; culls, §14-00
to.S1500; Trinidad, .selecl, .*!2100 to $23-00 ; culls,

$13-00 to $14-00 per M.
Coffee—.Jamaica, ordinary, 7ilc. to 8|c.; good ordinary,

8k'. to 9c.; and w.ished up to lie.

GiNGKii—9ic. to llijc. ]ier ft.

Goat Skins—Jamaica, no (|Uolalions; Barbados, St.

Thomas, St. Cioi.v, St. Kitfs, 45c. to 48c. per ft.,

dry tlint.

Grape Fruit—.Jamaica, .?4 -00 to §5-(l(t per barrel.

Lime.s—Dominica, $475 to $0 00 per liarrel.

Mace -27ic. to -MiU-. per ft.

Nutmegs -

llir.s, 9e. per lb.

Oranges - .Jamaica, §2-00 to .$2-50 per box, .$4-00 to $5-00

pel- liarrel.

Pimento 4jc. per lb.

*uoAK -Centrifugals, 9(i% 3-92c. ; Muscovados, 89', 3-42c.;

Molasses, 89 ,
3 -17c. per ft., all duty paid.

Barbados,—Messrs. Leacock & Co., June 21, 1909;.
Me.s.srs. T. S. Garraway i; Co., June 21, 1909.

Arrowroot—St. Vincent, $4-00 per 100 ft., good quality^
Cacao—$12 00 per 100 ft.

CocoA-NUT.s—$10-00 for husked nuts.
Coffee—Jamaica and ordinary Rio, $9-50 to $11-00 per

100 ft. , scarce.

Hay—$1-25 per 100 ft.

Manures—Nitrate of .soda, .$65-00; Ohlendorffs dis.solTed..

guano, $.}5-<X); Cotton manure, $42-0(); Cacao manure,
$42-00 to $48-00; Sidphate of ammonia, $75-00;,
Sulphate of potash, $07-00 per ton.

Molasses—Fancy, 17c. ; Grocery, 18c. per gallon.
Onions- Strings, $3-00 jier 100 ft.; Bermuda, $1-75.
Peas—Split. .§0-00 per l>ag of 210 ft.; Canada, $3-40 pei-

bag of 120 ft,

Potatos —$2 -00 per 100 It,.

Rice—llallam, .S5-60 (188 lb.); Patna, $3 80; Rano-oon,
$3-00 p^-r 100 tt..

Sugar -Dark Crystals, 96' $2-25 ; Muscovado, 89° $1-85 ;.

Centrifugals, $210 to $2-30.

British Guiana,—Me.s.srs. WiKnN(-, it Richtes, June 12^
1909 ; Messrs. Sanuuach, Parke2 & Co

'^

June 11, 1909.

Arrowroot—St. Vincent. .$9 Of) per 200 ft., no demand..
Balata — Venezuela block, 32c.

; Denierara sheet, 4$c^
U) 50c. ])er ft.

Cacao—Native, 13c. to 14c. per ft.

Cassava- 00c.

Cassava Starch—$5-00 per barrel of 190 ft.

Cocoa-nuts—$12-00 to $10-(J<J per M.
Coffee—Creole, 12c. to 13c.; Jamaica and Rio, 13ic. ;.

Liberian, 7c. to 8c. per ft.

Dhal—$4-30 to $4-50 per ba- of 168 ft., weak
; Greeo,

Dhal, $5-50.
Eddos—$1-20 to $1-44 per b,-urel.

MoLA.ssES— Vellow, 23c. to 24e.

Onions—Teneritt'e, 3c.; Bermud to 3c. Y>er ft.

Plantains—16c. to 40c. i)er bunch
Potatos—Nov.-i Scotia, $275 per 100 ft.

Peas—Split $5-90 to $6-00 per bag (210 ft.); MarseiUes,.
$3-U0, over stock.

Potatos—Sweet, Barbados, .Sr44 per bag.
RlCE--Ballam, .$5-50 to $5-60; Creole, $4^40.
Tannias—$1-90 per bag.
Yam.s— White, $1-40 to $192 per bag; Buck, $3-.5(»'

to $4-00.
Sugar—Dark crystals, .$2-20 to .$227 ; Yellow, $300 to

$3-20 ; White, $3-60 to $3-80; Molasses, $2-OOto$2-30
Timber—Greenheart, 32c. to 55c. per cubic foot.
Wallaisa Shingles—$375 to $575 per M.

Coiui\\ oon—$2-00 to $2-40 per ton.

Trinidad,— Messrs. Gordon, Grant &, Co. Juno 12, 1909^
C.4C.\o—Ven(^zuelan. $11 JO to $n-30per fanega ; TrinidatL.

$11-00 to $11-50.

CoCOA-NUT.S—No (|Uot.-ltions.

Cocoa-nut Oil—75c. i>er Impcri.il gallon, cask included.
Coffee—Venezuelan, 8c. to 9c. per ft.

Copra—$3-25 per 100 ft.

Dhal—$4-40 to .$4-50 ].er 2-liushel Iiag.

Onions—$1 -.50 to $200 per 100 ft., fairilemand.
Pe-vs - Split $5-25 to $5-50 p-.u- bag.
Potatos Knglish, $125 to $140 [ler 100 ft.

Rice— Y.^llo\v, $+-6(t to $4 75; White, $5-00 to $5 •25-

per ba<!.

Sugar—.\merican crushed, $5-10 to $5-20 per 100 lb.;
Yellow crystals, $2-50 to $2-60; Bright molasses,
$2-25 to $2-.50.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.

Volume I. No. 1. Out of print. Nos. "2. 3, and 4, in original paper covers a.s i-ssued, price Is. each. Post free, Is. 2d.

Volumes II, III, IV. V, VI, VII, and VIII:—Price 'Is. each : Post free 2.s. Sd.

Volume IX. Xos. 1, 2, and 3. lleprint of Papers read at Agricultural Conference, 1908, relating to Sugar, Cacao,

Fruit, Kice, and Kubber Industries. Also papers dealing with general .subjects. No. 4, Timbers of

.Jamaica, Timbers of Dominica, Fungus Diseases of Cocoa-nuts, Aleyrodidae of Barbados, Jlillions and

Mosquitos. Price G-?. each number. Post free, 8d.

Volume X. No. 1. Flower-bud Maggot of Cotton, Bourbon Cane in Antigua, Bourbon and other Varieties of Cane
in Barbados, Soils of Nevis, Cotton Selection in the Leeward Islands, Leguminous Crops and Soil

Inoculation. I'rice Grf. Post free, i>d.

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 following list gives particu-

lars of all the pamphlets which are still available. The missing numbers are out of print and can no longer be supplied :
—

SuG.iii iNnu.sTnv. (9) Bee Keeping in the West Indies. Price 4d.

Seedling and other Canes at Barbados: in 1900. Nn, .">, price 2d.; (14) Screw Worm in Cattle at St. Lucia. Price 2d.

in "lUOl, Nil. 13, price 4-/.: in l".MJ-_', No. 1!), price id.; in (15) Plain Talk to Small Owners. Price 2d.

IIMC, Nn. 2«, price 4'/.; in 11HJ4, Nc 32, Price 4rf. (16) Hints un <Jnion Cultivation. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, in (17) General Treatment of Funii;oid Pests. Price 4d.

1903-5, Ni). 40, Price 6d.: in 10(l4-(i, N(j. 44, price i>d.; in (18) Recipes for cooking West Indian Yams. Price 2d.

l!)05-7. No. 4!t, price (iil. (25) Ground Nuts in the West Indies. Price 2d.

• Seedling and other Canes in the Leeward Islands, in 1000-1, (28) Barbados and Porto Rico Molasses. Price 3ii.

No. 12, jn-ice 2d.; in l!)01-2. No. 20 price 2d.; in lit02-3, (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

No. 27, ]U-ice 2(?. ; in l!)03-4, No. .33 price 4(7.
;
in 11104-5, (35) Information in regard to Agricultural Banks. Price 5d.

No. 39, ])rice 4(/.
;
in 19(15-6, No. 4fi, price 4(?.

;
in 1906-7, (37) Cultivation of Oranges in Dominica. Price 4rf.

No. 50, price M.; in 1907-8, No. 56, price id. (38) Cultivation and Curing of Tobacco. Price 4rf.

Manurial Experiments with Sugar-cane in the Leeward Islands, (41) Tobago, Hints to Settlers. Price Gd.

in 1902-3, No. 30 ]irioe4(:i. ;
in 19n.S-4, No. 36, ]irice 4i/ ; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

in 1904-5, No. 42, price 4.?.; in 1905-6, No. 47, price 4d.; tions. Price 2d.

in 1906-7, No. 51, price 4i7., in 1907-8, No. .57, price 4'/. (45) A B C cf Cotton Planting. New and Erdarged Edition.

Scale Insects. rrice bit.

„ , T i. r ii T . ^-11 T. i r X- r- II (52) Hints for School Gaiilens, Revised Edition. Price id.
•fecale Insects ot the Lesser .^.ntmes, ir^art 1. JNo. t. iirice id.; ,-„; k t> n c t n if i-- . -d a i

V- t TT IV ''•^ P '

4(?
'

' '* B C of Lniie ('ultivation. Price id.
' '

'

(54) Fungus Diseases of Cacao and Sanitation of Cacao Orchartls.
Ge.\eral. Pi-ice id.

(5) General Treatment of Insect Pests, 2nd. Edition (Revised). (55) Millions and Mosquitos. Price 3d.

Price 4(Z. (.58) Insect Pests of Cacao. Price 4rf.

The above will be su]iplied post free for an additional charge of id. for the pamphlets marked 2d., Id. for those

marked id., and IM for Xos. 40, 41, 44, 45, 49, and -59.

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 iu

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to lie distributed, regularly, by each mail, and is on sale by the

local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, is.

2s. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI and VII 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 su[)plied complete. The scale of charges for Aiiveutisements may be obtained on application to the Agents. AIL

applications for cojnes 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: Mes.srs. Dulau &, Co., 37. Soho Square, W. St. Vincent:

' Thk Acn:i<ULri;RAL Superintendext, Botanic-

Barbados : ^lessrs. Bow EX i Sons, Bridgetown. Station.

Jamaica: The Educational Supply Company, 16, King .St. Lucia: ilr. M. A. Lawp.knce, Botanic Station.

Street, Kingston. Dominica: Mr. .1. 11. H. Bkidcewater, Roseau.
British Guiana : TnK 'Daily Ciikonh lk. Office, Georgetown. Montstrrnf ; Mr. W. Bokson, Botanic Station.

yrinirfarf.- Messrs. MuiK-M.\RsH ALL it Co., Port-of-Spain. Antigua: Mr. S. D. MaLone. St. John's.

Tobago: Mr. C. L. Plagemann, Scarborough. tSV,. A'i«V.- Thk Bible and Book Supply Agency, Basseterre.

Grenada: 'The Stores,
'

((Grenada) Limited, St. George. Nevis: Mr. S. D. Maxone, CharlestowD.'
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THE BEST URES FOR COLONIAL USE
j^F^:si

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

Ohiendorff's Special Sngar-eane Manure

Ohlendorff's Special Cocoa Manure
' '

^—^

Ohiendorffs Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPL\' TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFFS) GUANO WORKS.

London Agency: 15, Leadenhall Street, London, E.G.

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

JOURNAL D'AGRICULTURE TROPICALE.

A Monthly Illustrated Review, published in Erencli,

dealing with all matters connected with Trc.pical Agriculture.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, W. Dawson & Sons, Ltd., Bream's

Building.s, E.C.
;
Acw ro)i', G. E. Stechert, 9, East 16th.

Street ; Trinidad, D .A. Majani ; Cuba, Solloso ; Uayti,
Louis Coicou, Port-au-Prince.

A ^Monthly .Journal, containing articles on Tropical

Agriculture, and other matters of interest tn those living in,

or intercstedin the TropicN.

Edited by H. HAMHL SMITH.

Single copies, [irico I-.: annual sub.-^cription. l(t.<. post

JUST ISSUER

WEST iNDIAM ByiLETIH.
(Vol. X, No. 1.)

Containing papers on the Flowor-bud ilaggot of Cotton,

Composition of Antigua and St. Kitt's Molasses, Bourbon

Cane, Soils of Xevis, Cotton Selection in the Leeward

Islands, and the Growth of Leguminoiis Crops and Soil

Inoculation.

To be obtained from all aj^ents for the
sale of the Department's publications. Price

6'/.; post free, 8''.

THE BARBADOS CO-OPERATIVE COTTON

FACTORY, LIMITED.

BFJDGETOWi^,

nf\rw

f1 ee.

Published by :

Messrs. Bale, Son & Daniulssoii, Ltd

We are prepared to purchase best quality
Cotton seed at prices equivalent to the current
rates of the Liverpool market. Terms : Cash on
deli-N^ery of Seed.

N.B.—All seed must be fresh and in sound
83-91, Great Titchfield Street, condition. Second quality seed must be shipped

London, W.
^x,yi>ii-ii/,'li/.

Printed at Oftice of Af/ricultural Re^m-ter, 4, High Street, Bridgetown, Barbados.
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other pests.

Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.^
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WOMS :

Newark, N.J., U.S.A.

[178.]

MAINTAIN THE YIELD-
.xdXiaiBsa:r;^!iB>.au«t!uiiibi>:<iiii/»iiUL'PU!aiu.ik4^

MirTiitgff#*TM<CTr»Afag:imo;TOT»yijF^™"''^-^*^'- '••»''^-"''' - '>'r:-i.^*'--

The problem in Cane Culture is how to maintain the yield. Continued cropping exhausts the soil of all its

availabli' plant, fond.

The solution in the prnblcm is proper tillage and rational fertilizing.

Potash, I'hosphoric Acid, and Nitrogen in proiier pmporlion always pay when applied U> well tilled soil.

For free literature and special information on Tropical Asfriculture address to :

GERJIAN K.U>1 WOKK.S.

30 Knipcdrado,
Box l,(Mt7, llav.m.i, Cuba.
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Hui-ricanes.

Mm^ S the hurricane season is approaching, a few

0/31 w--'
I Qj^gg ^^,jj.]^ regard to the nature of these

''4?!? peculiar storms may be of interest to the

readers of the Agricultunil Xci.rs.

A hurricane is a storm in which there is a great

rush of air towards and around the centre, the whole

mass moving slowly along. These storms originate

near the equator and generally travel in a westerly or

north-weaferiy direction, in the lower latitudes: recurve

at about the latitude of the Bahnmas, and take a north-

easterly direction across the Atlantic. During the so-

called hurricane season, storms originate at from 10 to

11 degrees north of the equator, in mid-ocean.

It will be seen from what has been said, that

Trinidad and Grenada, and even some of the islands of

the Grenafiines, are not at all likely to encounter one

of these storms. St. Vincent and Barbados, however,

and all the islands to the north lie in the stoiin track.

The origin of these storms may be explained in the

following manner.

If a mass of air, [iracticall}' at rest, becomes very

highly heated, a strong upward current is induced, and

this creates a rush of air from all directions towards

the point at which this upward current leaves the

earth's surface. It was discovered b}" Ferrel on purely
mathematical grounds, that on account of the rotation

of the earth on its axis, all moving bodies to the north

of the equator swerve slightly to the right. This, it will

be seen, would cause the rotating iriovement of the

cyclonic storm. The rotation is thus from right to left,

or in a direction opposite to the movements of the

hands of a watch. South of the equator, moving bodies

swerve to the left, and the rotation of the hurricane

is from left to right.

In considering hurricanes it is ncce.ssary to dis-

tinguish clearly between the two distinct movements of

the storm, which are known as rotation and translation.

The rotation of the storm is the movement of the

currents of air around the centre, and the translation

is the forward progression ofthe whole storui along the

storm track.
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The rate at which the storm travels along the

storm track (the translation) is not very great, ranging

from about 10 to 17 miles an hour in these lower lati-

tudes, but the velocity of the wind (in rotation) often

becomes very great. It is not known what the limit of

this velocity may be ; but it has been recorded up to

120 miles an hour, with an air pressure of over 70 lb.

per square inch. At the centre of the storm there is an

upward rush of air, which produces the effect of a calm

in the midst of the storm.

Reference to the accompanying diagram will help

to make clear what has already been said about the

rotating movement of the wind and the forward

progression of the storm, the larger arrows indicating

the latter. The small letters accompanying the small

arrows indicate the direction from which the wind is

blowing with reference to the storm centre.

The following premonitory indications are largely

taken from the United States' Pilot Chart. Before a

hurricane the barometer is somewhat higher than usual,

with cool, very clear, pleasant weather
;
there is a long

low swell from the direction of the distant storni ; the

sky is covered with a quantity of light feathery cirrus

clouds (mare's tails) radiating from a point on the

horizon, where a whitish arc indicates the bearing of

the centre. If the cirrus plumes are faint ;uid opales-

cent in tint, fading gradually behind a slowly thicken-

ing haze or veil, the approaching storm is an old one,

of large area. If of snowy whiteness, projected against

a clear blue sky, it is a young cyclone of small area, but

great intensity. Great activity of movement of the

upper clouds while the storm is still distant indicates

that the hurricane is of great violence.

As the storm approaches, the following unmistak-

able signs displcxy themselves: the barometer falls

rapidly: halos are seen arouiul the sun and moon: the

ocean swell increases : the weather becomes hot, moist

and oppressive, with litjlit variable winds: deep-red and

violet tints appear at dawn and sunset, tints which

assume a coppery glare of ominous aspect: a heavy
mountainous cloudbank on the distant horizon indicates

the position of the approa6hing storm : the barometer

falls more rapidly, and, finally, if the observations are

made on or near the storm track in the West Indies,

the wind begins to blow in a direction between the

north-east and north-west, soon rising to hurricane

force, increasing till the central calm passes, then

breaking out with violence from the south to south-

east.

In the diagram, the northern portion of the storm

is marked the dangerous semi-circle, because in this

semi-circle the wind all the time is from an easterly

direction, and all such winds blow to the front of the

storm. The southern, half of the storm is considered

the navigable semi-circle, because the wind in this

portion of the storn) is always from a westerly quarter,

and blows toward the rear of the storm. It may be

added that, owing to the usual track of these storms in

these latitudes being about south-east to north-

west, it follows that as soon as the word south

can be used in describing the direction of the wind,

the centre of the storm may be known to have passed,

and the worst may be considered to be over.

IN HIGH LATITUDCS:
Velocity alon^ track

-.v^'
c^t C.H,C J-_

20 to. 30 tuiLes per hour > ^^ **
^/a/f* -^

^"

•r ^
e -J

V v.-

N,N.V«\ \ V .

'
1

IN'MIDDLE LATITUDES ;

STORM RCCURViNG;
Velocity- along tracli

5 to 10 milpB per iio'.^.

tile, follcrwing latitTidi'tf

June and Oct.. Int. 20' to 23= N
Jiily aiidSept,, Lat. 27'to29'K^

August. lat 30' to 33" N.

IN LO\N LATITUDES
"

Yelocity- along traci.

Ubout n miJee per hour,
(, n^«\ . I l^

It is useful for an observer on land to have a clear

understanding of the manner of ascertaining the

progress of the storm along its track from observations

on the direction in which the wind blows, and the

changes which the direction undergoes.

It is clear from what has been said, that if the

observer faces the direction from which the wind is
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blowing, the centre of the storm lies on his right

hand. If he is directly on the storm track, the wind

will remain constant in direction, with increasing

violence and rapidly falling barometer until the centre

arrives ; then there will be a short period of calm, after

which the wind will suddenly begin to blow from the

direction opposite to that previously experienced, and

the violence will slowly abate as the centre passes away.

It is esseiiiiaT lo be on the look-out for this recurrence

of wind of great violence after the passing of the central

calm.

If the centre of the storm passes on the north side

of the observer, the wind will steadily shift from north

to north-west to west, and die away somewhere in the

neighbourhood of south-west.

If, on the other hand, the centre passes on the

south, the wind will steadily shift from north-north-

east to east, and die away sontie where in the south-east.

SUGAR INDUSTRY.

Sugar Crop of British India.

.An official e.-itimate of the sugar-cane crop of

British India, for tlie year 19(IN y, has lately been

issued, whicii contain.s a few points worthy of notice.

The total area under .sugar-cane in the seven provinces
(if British India i.s reported to be 2,184,000 acres, which

represents a net decrease of 455,200 acres, or 17 per cent.,

as comiiared with last year.

The total yield from this large area wa.s no more than

1,841,800 tons of unrefined sugar, or considerably less than

1 ton per acre. This yield, however, shows a decrease of

10 per cent, on the total return given in 1907-8—a decline

which is chiefly attributed to drought.
It is in the United Provinces that the chief sugar-grow-

iiii; districts of British India are situated, and here over

50 per cent, of the total sugar crop of the country is produced.
In the past season, however, there was a decline of 24 per
cent, in the acreage planted with cane in these provinces,

the area falling from 1,481,700 acres in 1907-8, to 1,119,400
acres in 11(18-9. Similarly, the total yield of raw sugar
decreased from 916,700 tons to 843, 70U tons. The crop
sufiered very considerable damage both from drought and

insects in the past year.

In Bengal, which usually produces abotit 19 per cent,

of the total sugar crop of the country, the area planted in

1908-9 is estimated at 375,000 acres, as compared with

436,200 acres in the previous year. The yield obtained

shows a very large decline, having fallen from 407,800 tons

in 1907-8, to 255,800 tons in f908-9. Drought was the

cau.se of this decrease.

About 12 per cent, of the Indian sugar crop is produced
in the I'unjab, and in 1908 this province was fortunate in

having favourable rains. As a result, the output showed an

increase of about 11 per cent, on the crop of 1907-8.

Eastern Bengal, Assam, and Madras also sufiered from

drought, and showed dintinished crops of sugar in the past

season.

Amount of Water Needed for the Maximum
Development of the .Sugar-cane Plant.

Bulletin No. 17, of the Eatacion Central A(jro-
numica de Caha, on Irrigation, by J T. Crawley,
Director, is reviewed in the June number of the

A'inrrican Sugar InilaM.ri/ (luiJ Beet Sugar Gazette,
from which the following notes are taken :

—•

The Hawaiian sugar planters have probably done more
and better work in irrigating sugar-canes than any other

people, and therefore the experience acquired in Hawaii as to

the amount of water required for the maximum development
of the cane will he of interest in all sugar-growing countries.

In Hawaii, it is not known just what amount of water

is \ised per acre, but a good aporoximate estimate may be
arrived at from the known capacity of the pum|i, and of the

streams supplying water for irrigation.
Where the annual rainfall is 50 inches or less, it is

estimated that 5,000,000 gnllons are sufficient and this is

equal to 184 inches of rainfall per annum. The 50 inches of

actual rainfall and the 184 inches supplied by irrigation

give a total of 234 inches.

The greater part of the rainfall in Hawaii comes during
the winter, when the rate of growth of the cane is not rapid,
and the evaporation from the soil is comparatively slow.

In Cuba, on the other hand, the larger part of the rain

falls in the summer, a season of great heat and rapid growth
and rapid evaporation, and consequently at a season when it

does the greatest amount of good to the cultivations, with
the result that 50 inches of rainfall in Cuba is generally of

greater value to the crops than the same amount would be in

Hawaii, and consequently the need of irrigation will not be
as great in the former as in the latter place.

Cane is a cro^i that needs for its best development
a large amount of water. It is given as the opinion of the

writer of the bulletin that 100 inches of water, if applied at

regular intervals and in (juantities proportional to the needs

of the cane, would probably be sufficient, but that with the

loss experienced in the surface run-otf and seepage, at least

125 inches are necessary for the fitll development.
Some modifications of these figures would however result

if the nature of the .soil were taken into consideration, .since

the power of absorption, retention of the water by the soil,

and the nature of the subsoil are factors that would some-
what alter the local conditions.

The Bourbon Cane.
In the last number of the Ayricidtnral News, see page

201, mention was made of the papers by Mr. Tempany and
Mr. Bovell on the Bourbon cane, which appeared in the

Wcft Indian Jiullctin, Vol. X, No. I.

It must be remembered that these papers deal with

actual experience, and the statements made with regard to

recent trials do not demonstrate that the Bottrbon cane has

entirely
'

passed,' but they show that on account of the

abundance of fungoid diseases, and the susceptibility of the

Bourbon cane to them, this variety cannot be grown
profitably in Barbados, Antigua, or St. Kitt's.

Perhaps the Bourbon may sliU be a profitable cane to

grow in other places where the conditions are less favour-

able to the fungtis.

The articles referred to also show that the chief

su{)eriority of the Bourbon was in the softness, low fibre content

and consecjuent easy milling ((ualities, not in larger yields of

cane nor of sugar, nor yet in
'

.ner sucro.se content of the

juice.
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WEST INDIAN FRUIT.

FRUIT PRODUCTION IN THE BAHAMAS.
Fruit ])rocluction is ;i valuable indnsti-y in the

Bahamas, but it is capable of considerable further

development. Some interesting notes in this connexion

are contained in the report, for I'JOy, of the Curator of

the Botanic Station, Nassau.

Pine-apple.s form the chief fruit shipped abroad, the

value of the shipments in 190S being £17,181. This, how-

ever, shows a great decline as compared with 1907, when

exports of this fruit were made to the value of £30,01-1.

The falling off is chiefly due to drought experienced in 1906

and 1907. Iteports as to the prospects of the crop for 1909

seem to be more encouraging.

With the help of increased grants from the Legislature,

the Board of Agriculture last year imported and distributed

180,000 slips of the Ited Spanish variety of pineapple.
These were in most cases given to growers, on the condition

that half the increase of stock for three years be handed over

to the Board for further distribution. The .J. 8. Johnson

Pine-apple Canning (Jompany also imported 20,000 slips of

Bed Spanish pine-apples, which were distributed free to local

growers. It is satisfactory to note that the jirices obtained bj'

growers of pineapples in the Bahamas in 1908 were

appreciably higher than in the preceding year, both at the

factories, and in the United States.

Manurial experiments with pine-apples liave been in

progress for the past two years, the Legislut\u-e having made

a special grant of £100 for this purpose. Various combina-

tions of fertilizers are being tried, and though the experiments
are not yet concluded, some .satisfactory and profitable results

have already been obtained in certain cases. It would appear
that when nitrogen is to be a[iplied to the crop, better results

are obtained when it is given in the organic form, e.g., as

dried blood, than as sulphate of ammonia, or nitrate. A good

supply of potash is essential for the proi)er develoiiment and

fruiting of the pine-apple crop, and f<jr this purpose sulphate

of potash is i)referable to kainit. On the red lands, where

pine-apples are largely grown in the Bjaliamas, the following

is reconuuended as a good mixed manure : dried blood,

744 lb.; raw ground bone, 432 lb.; and low grade sulphate
of potash, 904 lb. per acre. The experiments have already
demonstrated that if the best results are to be obtained,

a manure for pine-apples must be a complete fertilizer, i.e., it

must contain nitrogen, potash, and i)hosphates.

Grape-fruit and oranges were exported from the liahamas

in 1908 to the value of £6,177, this being an increase of

£3,557 on the exports of 1907. Oranges show a greater
increase than grape-fruit. Both these kinds of fruit are

produced in excellent quality in the Bahamas. The im-

portance of supervision to ensure that only mature fruit is

shiiJijed, and that grading and packing are jjroperly carried

out, is referred to in the report.

There is a citrus nur.sery at the Agricultural Experi-
ment Station for the purpose of .sujiplying the best market-
able varieties of grape-fruit and oranges to growers at
a low price. Stocks of sour orange and rough lemon to the
number of 800 were planted in 1906, and budded early in
1908 with buds of ' ilarsh Seedless', .Jaffa, Washington
Xavel, 'King', and other varieties of orange. Strong'and
healthy trees are now being sold at Id. each.

Another point to^which reference is made is the fact that
enormous cpiantities of various fruits, such as mangos, guavas,
cocoa-plum, hog jjlum, sorrel, etc., are annually wasted in
the colony, whereas if these products were properly treated,
a continuous supply of preserves would be available not only
for local consumption, but also for export. The.se considera-
tions apply not only to the Bahamas, but to several of the
West Indian islands, and to British (juiana as well.

The establishment of a small factory in certain of the
colonies would be all that is required, and this might be the
means of starting a useful and remunerative industry.

Rubber-tapping Method.

The Tropical AgriciUtin-isf for May 1.5, 1909,
contains a review of a report by Professor Fitting after

a visit to the tropical garden at Beitenzorg to study
the physiology of the bark of the rnbber trees in its

relation to the vjjLrious methods of tapping.

His conclusions were based on the fact that sap ascends
the tree through the sap wood and the elaboratetl food sup-
ply descends through the bast or minor wood.

If the bark is cut through to the wood, and horizontally
arouuil the tree, the supply of elaborated food may be cut off

entirely from the root, with the result that the tree may be
killed outright in a few years.

Professor Fitting concludes that the best results will be

obtained, in the long run, by those methods which leave the
widest possible area of free bark unblocked in a vertical

direction, and therefore advocates such a system as the

herring-bone or
; the half herring-bone, in which only

a quarter of the [circumference of a tree is tapped at a time.
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THE HISTORY OF THE COWPEA.
All interesting account of the Cowpea with its

history from earliest times, and an account of its

iiitroducticii into the New World was'piiblished by the

Bureau of Plant Industry of the United States

Department of Agriculture in Bulletin No. 102, part
Yl, from which tlie following notes are taken.

It i.s very difficult to discover the urigin of the cowpea
(Vli/mi inii/iiii'ii/ala), owing to it.s grcLit similarity to other

leguminou.s plants, and the inadeiiuati> way in which these

plants were described by the ancient authors. It i?, how-

ever, certain that bean-like plants were cultivated in southern

Europe before the discovery of America, and it would seem
that at Ica.st one of these plants resembled closely the common
or kidney bean (P/iaseo/us indi/aris). Authors writing during
the century after the discovery of America tried to identify
the beans grown at that time with those described by Theo-

phrastus and Dioscorides. De CandoUe, \in the Ori'jiii of
Cidtiiiated Plants doubts any such identity. It is known,
however, from early accounts of discovery in America, that the

natives of the New World u.sed leguminous plants e.\tensively.

Hariot, 1.5.58, mentions two kinds uf beans : (1) Okind-

guer (whicii was either a large form of kidney bean, or the

Lima bean), (2) Wickonzour. John Smith, 1(112, mentions
'

[lease
'

called
'

Assentaniene,' which were the same known
in Italy as Fagioli. This is probably a .species of Laflii/nix

or Vk-ia, and this bean, he irentions as being the same the

Turks called Garnanseo, and whicli was probably a vetch

resembling the chick-pea. Josselyn, 1 G75, describes four

kinds of beans or peas : French beans, or rather American
lieans

; Ronavis, Calavance.s, and the kidney bean that is

proper to
'

Roanoke, which may be the Lima bean. Ronavis

is derived from the Italian jjuouo vista, and was first u.sed

in America [New World] by Richard Ligon, 1657. {A true

ttnd e.rcwt llistori/ ofthc Idnnd of Jhiylxiihix:
' Males and R(Mia-

vists planted between the boughs, the trees lying along upon
the ground ;

so far short was the ground then of being c'e ired.'

Romens, in his natural history of East and West Florida,

1775, gives the ttrst unmistakable reference to Vigna mu/iii-

ciiluta as having appeared on the mainland of America. His
di.scus.sion indicates that although grown for several j-ears in

the southern colonies, in Virginia they were not cultivated,
or only to a small extent, at so early a date.

Washington was accustomed to grow seeds of new plants
from England and other countries that might prove of agri-
cultural value. There is reference in M. D. Conways

'

George
Washington and Mount Vernon '

to his planting Indian corn

and potatos in intermediate rows, but no reference anywhere
to the cultivation of peas or beans with corn. His first

reference to cow peas is in a letter dated February 27, 1797.

Dr. James Greenway, in an article on Cassia clM)naecristii,

1793, as a soil renovator, refers to the common corn-field

pea as being preferable to anything tried for this purjwse.
The pea vines left on the ground quickly moulder and fall to

pieces, forming a covering for the ground, which mingles

readily with it.

Ph'isKolus viilijaris appears to have reached central

Europe about 1536. Certainly a plant resembling the dwarf
form of Pluiseolus riuhjaris was cultivated in Southern

Europe, in the Mediterranean region, before the discovery of

America.

The Viijna iiiir/uiridatn. first became known to central

and northern European botanists by its being grown at

Prague. These seeds were probably brought overlaiul direct

from Persia or India, and not from Italy, as it was known at

Pmgue before Vienna.

The figure in the Vienna Dioscorides Codex, supposed to
be the p/tasio/us of Dioscorides corresponds closely with the

description of Dolichos hdda. Koernicke believes this species
to have originated in centra! Africa, as it grows wild there.

This, however, so frequently happens with plants imported
into the tropics, that it cannot be taken as conclusive evidence.

Indian works refer to the ancient cultivation of luhiya
in India, and Reede describes nine different preparations of
the seed of the Vufna catjaiKj which were used in medicine.

The cultivation of )'. ui/.i/i(icid(ita extended to China at
a very early date

; and at the beginning of the Christian era
to Arabia, Asia Minor, and some of the Euroiiean Mediterra-
nean countries ; but did not become known in central

Europe until the middle of the sixteenth century.

COLONIAL EXHIBITION.
The next Fruit ami Vegetable show under the

auspices of the Royal Horticultural Society will be
held at the Society's Hall, Vincent Square, Westminster,
December 1 to 4, 1909. The attention of the perma-
nent Exhibition Committee?, and of fruit growers
generally, is called to this opportunity of exhibiting
West Indian grown fruit and vegetables, both fresh and

preserved, in competition with similar products from
all other parts of the empire.

All entries must be in, not later than November
17, but the Secretary hopes that as many as possible
will be in previous to that date.

It should be borne in mind that the exhibits are carried

freight free, there is no entrance fee, no chargs, fpr space,
and tabling is [irovided free. If desired by the exhibitor the
Committee is prepared to unpack and stage the exhibits but
cannot undertake to repack and return any exhibits. The
Society will receive any exhibits and store in their celMss
M'hich are cool, but not cold. Mr. A. E. Aspiuall, Secte-

tary of the West India Committee, in a letter to the Lnperial
Commissioner of Agriculture, forwards the printed circulars

of the Royal Horticultural Society, which have been issued

by the Socretarj'. These circulars give all necessary inform-
ation in regard to the conditions under which tne exhibition
is to be conducted and an entry form to be filled in by the

exhibitor. Mr. Aspinall states that his Committee will be

jileased to receive and stage any exhibits if so requested.
This would seem to be an excellent opportunity for

West Indian fruit to be exhibited under the most favourable

conditions, at a very low cost.

DEPARTMENT NEWS.
The Imperial Commissioner of Agriculture return-

ed to Barbados from St. Vincent on June 29 by the

R.M.S. ' Esk.
'

]\[r. Biffen also returned to Barbados

by the same boat.

With the approval of the Secretary of State for

the Colonic.^, the Imperial Commissioner of Agriculture
will proceefl to England on duty leave by the R.M.S.
'

Magdalena
'

on July 1.3. During the absence of

Dr. Watt's, Mr. J. R. Bovell, LS.O., F.I.C., F.C.S. will

sign for the Commissioner.

Mr. J. Chisnall Bloore, Agricultural Superinten-
dent of St. Lucia, has been granted six months' leave

of absence, and has sailed for England.
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WEST INDIAN COTTON.
Messrs. Wolstenholme Ar Holland of Liverpool,

write as follows, under date June 21, with reference to

the sales of West Indian Sea Island cotton :
—

Since our last report about 1.50 bale.s of West Intlian

Sea Island cotton have been sold, chietiy llarbados at lobl.

to lid., with a few St. Vincent at
H\'l<l. to ITfr/., the remain-

der being 'Stains' at -5'?. to 9d. The spinning trade is still

unprofitable, and consumers are not prepared to add to their

stocks at anytliing over present quotations.
Messrs. Henry AV. Frost it Co., in their report on Sea

Island cotton in the Southern States for the week ending
June 19, discuss the situation as follows ;

—
The unsold stock of Islands now con.sists of planters'

(roll lots held here (Charleston, S.C.), or on plantatiohs,

aggregating ihl bales. The factors are still refusing to

sell any of them under .30 c. and the larger proportion are

lield, under instructions from planters, at 35 c.

COTTON SELECTION.
As a result of careful .selection of the best seed from

the best plants in Antigua, Dr. Watts and Mr. Tempany
came to the conclusion that external conditions of soil and
climate had, in the experiments reported on, more effect on

the general quality of cotton lint than selectioD.

As a result it is evident that in order to inqirove the

stock in any given locality, the best plants grown in that

locality should be selected for .sc^d ; and further, the fact

that a certain strain of cotton is known to give very good
results in any given neighbourhood, is no guarantee that it

will continue to do so in another, where the conditions of

moisture and the nature of the soil may be very ditt'ercnt.

It has been found in America that imported cottons may
take three or four years to become completely acclimatized, and
will not give their best residts until this period has elajised.

Con.seijuently it is better to work steadily to improve a strain

that is already jjartially acclimatized, than to import con-

tinually new strains because they are kimun to have given
l)ettei' results in a different locality.

The authors also found irt selecting seed, that the seed

with lint of about 1 J to IJ; indies gave the liest results, as the

plants produced from seed with longer lint often gave a lint

that was so weak as to be jiractically useless. E.^treme length
of lint combined with e\enness and strength, appears to be

greatly affected liy external conditions even when the best

seed alone is used for planting. It seems possible, however,
that a natural inqirovement in these qualities would be likely

to take place, as a strain becomes moi-e and more thoroughly
acclimatized, provided a careful selection is practised in choos-

ing plants for seed.

PROSPECTIVE COTTON CULTIVATION
IN CEYLON.

The question of the e.\tension of cotton cultivation
in Ceylon is discussed in a Cin-ahtr (Vol. IV, No. 19)
recently issued by the Royal I5otanic Gardens of that

(•olony.

Cotton was one of the crops grown in Ceylon as early
as 1838, although it was never cultivated on an extensive
scale. Several leading authorities state, however, that the

plant is indigenous to the island.

In 190.'!, an Experiment Station was opened at Maha-
ilupl)alania, for the purpose of carrying out cotton experi-
ments. One oliject of these trials was to determine whether
ciittoii of long staple, such as is required for the Lanca.shire
market can be grown^ with nr witlmut irrigation, in the dry
regions of ( ,'eylon.

It has already been demonstrated that Egyptian, Sea
Island, and Upland cottons will grow in the Xorth Central
I'rovince of the island, but that the Egyptian variety is the
most protitalile. The writer of the Ciirii/'ir recommend.^,
therefore, the advisability of fostering the cultivation of this
class of cotton. Upland cotton does not command a suffi-

ciently high jirice to be profitable, while the smaller yield
given by the Sea Island variety, and the limited demand
which exists for .the finest cpuilities of lint, are points which
lead to the conclusion that this kind would not be profitable
to grow in Ceylon.

It would appeal- that the cultivation of Kgy|)tian cotton
under suitable conditions should be disiinctly remunerative
since there is an increasing demand for this class of staple,
and the variety cannot be grown in the Southern States of

America, as the summer is too short to mature the crop.

As a result of the experiments which have already been
•onducted at .Malia-iluppalaina, a supply of Egyptian "cotton

seed, of a strain which has been grown in the colony for
lliree years is now available. Another result lies in the
demonstration which has been made that cotton of good
quality and staple, worth about 9(/. per lb., can bo produced
in certain districts. It is believed that with careful cultiva-

tion, at least 300 Iti. of lint per acre should lie obtained.

It is recognized that in order to develop and establish
the industry, a good deal of .selection work will have to be
•lone. Egyptian cotton has a special quality, viz., colour—an
even brown cotton always bringing the highest price. This

quality is ditticult to maintain out of I'^gyjit, but most of the
difficulties connected with the csfalilislnnent of a fixed tvpe.
can be overcome by selection.
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SUPPRESSED AND INTENSIFIED
CHARACTERS IN • COTTON

HYBRIDS.

The following are some of the conclusions arrived

at by Mr. O. F. Cook, Bionomist of the Bureau of Plant

Industry, United States Department of Agriculture, in

a pamphlet with the above title:—
When the different characters of cotton hybrids are

compared with those of tlie [laient plants, .some of tlieni are

observed to be intensified, while others are suppressed. The

character may be weakened or even sap[iressed in one series

of hybrids, and intensified in another series, as is shown by

the reduction of the bractlets and lint when the Kckchi is

crossed with Upland cotton, and the intensification of these

characters when Kt^kchi is crossed with the Eiiyptian plant.

In the first generation of Egyptian and Kekchi hybrids

the intensification of the characters whicli give superiority to

the lint is .so regular that it may be possible to utilize it in

the connnercial production of high-grade fibre.

Unfortunately this intensification, as also in the case of

other characters, tends to disappear in later generations, so

that hybrids with permanently intensified characters have not

been obtained. I'.ut if hybrid seed can be obtained in

.sufficient quantities, this fact should not stand in the way of

the commercial production of cotton from first generation

hybrids.
It is also possible that the superior value of the lint and

the increased crop to be obtained from these hybrids would

justify the e.xpense of special metl]o<ls of breeding and

ciiltivation.

BIRDS AND AGRICULTURE.
In an article entitled 'Does it Pay the Fanner to

Protect Bii-ds,' in the YearJiuok of the United
States^

Department of Agriculture, a considerable amount of

information as to the usefulness of birds of different

kinds is given, and mention is made of the many ways
in which they may be encouraged and protected.

The following brief notes are abstracted :^

Birds as a general rule are insect eaters, and they are so

persistent in pursuit of insects that they are important insect

enemies, and as such should receive all consideration and

protection from farmers. Insects are so numerous that the

amount of green vegetation necessary for their subsistence

is very great. If it were not for the birds, agriculturists

would suffer much more than they do at present from the-se

pests. Birds are particularly useful during an insect invasion,

a-", the more numerous the insect?
,
the more do the birds seem

capable of eating, and they devour not only the adult insects,

but the larvae also. At the same time, birds are not wholly

beneficial ; their good (pialities however, generally outweigh
their bad, and, on the whole, they must be considered as the

friend rather than the enemy of the farmer. Blackbirds, for

instance, destroy grain ; but, on the other hand, they consume

insects in such a wholesale way that the balance is strongly

in their favour.

Sparrows, unlike most Ijirds, are not insect feeders.

Their cliief qualification lies in the fact that they are diligent

.seekers for, and devourers of .seeds of weeds, and their utility

depends largely on the amount of weeds and ivild land in the

vicinity. Unfortunately they do not confine their attention

to seecls of weed.s only, but often do much damage to grain

rrops.
There are many ways of attracting birds to the farm

and about the farm house, one nf the most efhcient being

a convenient drinking ami Ijathing place near the house.

Cats are responsible for a large number of deaths among the

birds, and the farmer who rightly counts birds among his

friends should see to the destruction of .stray cats, and the

adequate feeding of his house pets, and a reasonable restraint

on their raids on nests.

For protecting crops from birds, the old methods of

a scarecrow, a dead bird hung on a pole, a white cord

stretched around a field, the drilling-in of .seed, and the tarring
of seed C(.)rn may be adopted. None of these should be em-

ployed e.xclusively or for too long a time in the same locality,

or they become ineffective. Fruit trees may be protected by

netting, or wild trees grown for the protection of orchards.

The gun should be the last method employed. Hawks,

crows, and even robins are often serious pests, the hawks

attacking poultry. Crows and robins, in addition to their fruit

and seed-eating habits, attack the nests and young of other

birds. After all other means have been tried without

success, it sometimes happens that one particular aggres.sor

in a locality can be identified, and its destruction, or that of

the principal offenders, may be enough to protect the poultry

yard or crop. It undoubtedly benefits the farmer to

protect birds, as it gives him an increa.sed profit on his crops,

and increased pleasure of living.

The Barbados blackbird is so useful that attempts have

been made to introduce it into various places. The Marti-

nique blackbird, or Tick bird, is also very useful.

MANURING WITH SUPERPHOSPHATE,
AND THE PRESENCE OF LIME IN

THE SOIL.

Tbe presence of a sufficient t^uantity of lime in

a soil to which superphosphate is applied is an impor-
tant factor, since upon this depends, to a large e.\tent,

the manner in which the superphosphate is held in the

soil, and the degree to which it is available for the

growing crop. In his book ' The Soil' (2nd edition,

p.ige 220), Mr. A. D. Hall, F.R.S., Director of the

Rothamsted Experiment Station, thus refers to this

matter :
—

In an ordinary soil containing a sutRciency of calcium

carbonate, the application of soluble phosphoric acid, like

suuerphosphate, will chiefly result in the precipitation of

di-calcium or 'reverted' phosphate, wherever the solution

meets w^ith a particle of calcium carbonate. This di-calcium

phosphate is a compound easily soluble in ^veak organic acids,

or in water containing carbonic acid : hence the great value of

applications of superphosphate on soils rich in lime, for thus

a readily available jihosphate is very (juickly disseminated

throughout the ground in a state of fine division.

( )n soils poor in calcium carbonate, the precipitation

will be chiefly effected by the hj'drated iron and aluminium

compounds, and the resulting phosphates are practically

insoluble in water containing carbonic acid, and but little in

saline solutions, or in weak organic acids. Hence applications

of superphosphate to such soils become much less available

to the crop, and should be preceded by a thorough liming of

the land. Even a subsequent liming on soils containing

phosphates of iron or alumina will help to bring them into

a more availalile form, because a double decomposition will

take place, resulting in the production of calcium jihosphate

and hydrate of iron. This reaction will proceed to an extent

depcnilent on the proportion of lime present in the medium.
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in the present issue is a timely
article on hurricanes, explaining how these storms are

made up and how their progress and position may be

determined. The accompanying diagram is very useful

in this conne.xion.

An interesting note on the amount of water
needed for the maximum development of the sugar-
cane appears on page 210.

The hi.story of the cowpea on p;igo 21."}, and the

article dealing with the development of new varieties

on page 211), together make an interesting account of

this valuable plant.

The soy bean, which is another plant useful in

certain localities for green dressing, is the subject of

an article on page 222.

Attention is drawn to the article on ])age 222

dpaling with the possible poisonous effect of the wild

ipecacuanha on cattle. This plant is very wide-spread
in its distribution, and it would be useful to know the

experience of planters.

The insect notes in this issue include Kh()rt

articles on the hotise-tiy and the larger moth bmer of

the sugar cane (page 218).

(Jn page 219 will be found a rejiort by a Committee
of the Jamaica Board of Agriculture, on the agri-
<-ultural conditions at South l^Ianchester, Jamaica.

Colour in Soils.

The colour of soils may varj' from the almost

pure white of the chalk or limestone, to the black of

peat lands. The chief agents upon which this coloura-
tion depends, are- humus and hydrated ferric oxide.
Humus accounts fqr the black colouration of soils, while
all the red, yellow, and brown shades are caused by the
iron oxide. The blue or green colour of deep-seated
clays is due to the presence of various ferrous silicates,
or other salts of iron, which on being brought to the
surface oxidize to brown ferric oxide.

Volcanic sands, and soils of volcanic origin are
often very dark-coloured though they contain but little

humus. Other things being eijual, a fine soil requires
more of the colouring constituents to ))roduce a certain
shade than a coarser one. Dark-coloured soils absorb
more heat than light ones.

—.^^^ -^
Forestry in Hawaii.

The importance of the establishment of wooded
areas is generally recognized in Hawaii, and has led to
a strong public sentiment in favour of forestry. This
finds expression in a Territorial Forest Service, charged
with tb.e creation and administration of forest reserves,
and with the prosecution of other forest work. During
the past five years a definite policy has been followed
in this connexion, and sixteen forest reserves have been
set apart, with an aggregate total area of 444,1 l(j

acres. Of this, 273,912 acres, or (Jl per cent., is land

belonging to the Territorial Government. The other
39 per cent, is in private ownership, but for the most
part the owners of the lands, fully aware of the
benefits of forest protection, co-operate actirely with
the Territorial Oovernment in the management of the
forest reserves.

Paper Manufacture from Wood Products.
The

following
note may be of interest in connex-

ion with the brief articles which have appeared in
recent numbers oHhe Agricidtaral Ne^vs dealing with
the consumption of forest products:—

It is stated that a large New York daily news-

paper uses for each duty's issue 1 .50 tons of ])aper. To
make one ton of paper li cords of wood are required or
22-5 cords per day for that newspaper. If the average
yield of spruce, suitable for the purpose, is taken as 5
cords per acre, it will be seen that one day's issue of one

p-iper consumes the product of 4.5 acres. The forest
cut for this purpose may be taken as representing
from twenty to thirty years' growth.

This emphasizes in a striking manner the rapid
rate of consumption of forest products for paper manu-
facturing alone, and ought to encourage to further effort

those who are experimenting in the production of paper
fn)in other material.

In the tropics bamboo, banana, cotton, .•md otiier

pl.ints have been experimented with, and the results
iiave given a certain amount of encouragement that

jiaper may be made on a commercial scale from these

materials, provided they can be obtained in sufficient

•piantity in any locality where a factory might be
established.
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Rum Manufacture at Barbados.
From the particulars set out in the report on the

Excise branch of the Customs Department at Barbados,
it is seen that tour rum stills were worked in the island

during 1908, viz , the West India Kuni Refiner^', Ltd.

the Premier, Canington in St. Philip, and Jlount Gay in

St. Lucy.
Altogether, 228,513 gallons of rum were manu-

factured during the year, as compared with an output
of 210 U 12 gallons in 1907. Of this quantity, by far

the greater profiortion was made by the West India

Kum Refiner}', Ltd., which turned out 164-,923 gallons,
or 78 per cent, of the whole

; 28,149 gallons were made
at the Premier, 19,o01 gallons at Mount Gay, and
16.140 gallons at Carrington. With the e.Kception of

4,414 gallons sent out of the island, or issued as
'

ships'

stores,
'

all the rum manufactured was consumed locall}'.
Ill- « -IIII

Tobacco Cultuie in South Africa.

Considerable attention has during recent years
been given to tobacco cultivation in the South African

colonies, since it has been demonstrated that leaf of good
quality, suitable for local consumption and for e.xport
can be produced in several districts. In the Orange
River colony a small tobacco experiment station was
established in 1907 on the Vaal river, in the centre of

the largest tobacco-growing district of the colony, and
about twenty imported varieties of the plant are being
tested. A small curing and fermenting shed has also

Tjeen erected for treating the produce in an up-to-date
manner. The seeds of the varieties of tobacco that

have given the best results are being distributed to

farmers in the locality.
In 1900, the value of the tobacco imported into

South Africa reached £246,229, but as the result of

increasing local production, the imports fell to a value
of £160,238 in 1907. The e.xports of tobacco in the

corresponding period increased from £2,403 to £4,574.

Construction of Buildings in
'

Earthquake
'

Countries.

The question of the most suitable method of

-constructing buildings in countries liable to earth-

quake is one that is periodically discussed in technical

journals. Buildings of masonry or brickwork are

distinctly out of place, and it would appear that

only the lightest woodwork should be used, as in parts
of Japan ; or, where a more permanent type of erection

is needed, some method of monolithic construction
should be adopted. Thi.s was recently discussed in

an article in Conm'tc and Constructional Enyi-
-iieerinf/, where the claims of reinforced concrete as

a suitable material for building purposes in countries

known to be subject to earthquake were strongly
advocated. The writer states it as his opinion, that
the use of reinforced concrete iu its simplest forms

possesses advantages superior to those which result

from the employment of steel frames covered by con-
crete—a method largely adopted at San Francisco.

The points brought forward should be of interest

to those who are rebuilding at Kingston, Jamaica, at

the present time.

The late Dr. Christian Branch, of St. Vincent.

The community of St. Vincent have suffered

a severe loss through the recent death of Dr. Christian

W. Branch, M.B., CM. (Edin.), Medical Officer of Health
for the Kingstown district of the i.-5land. Dr. Branch,
who was but thirty-nine vears of age at the time
of his death, had held official medical appointments in

a number of the West Indian i.-^lands, including the

Virgin Islands, St. Kitt's-Xevis, St. Lucia, St. Vincent,
and the Bahamas. At St. Vincent, in addition to the

official pdst already' mentioned, he acted as surgeon to

the hos]iital, and Medical Officer to the gaol. Only
last year he took the couise of work relating to tropi-
cal diseases given at the London School of Tropical
Medicine.

Dr. Branch was a devoted worker, and took a keen
interest in the many branches of scientific study bear-

ing upon his profession. He was especiallj' interested

in bacteriology and parasitology in general. In 1902,
when he first went to St. Vincent, he drew attention

to the existence and spread of anthra.x in the colony,
ami in the same year was employed by the Govern-
ment to draw up a report on the disease, which
included recommendations as to the most approved
methods for stamping it out. Dr. Branch also prepared
a paper

' Anthrax at St. Vincent,
'

for the Agricultural
Conference held at Trinidad in 190.5, which was

reprinted in the West Indian Bidletia, Vol. VI, p.
101-

Phases of Agricultural Production.

The editor of the Experiment Station Record in

reviewing the report of the United States Secretary
of Agriculture mentions in one place the phases which

agricultural production passes through. He says that

the Lmited States '

is passing through historical phases
of agricultural production. First comes the exploita-
tion of virgin land b}' the soil robber, a proceeding
that is justified by the poverty of the settler or his

lack of capital ;
next is the diminished production per

acre, which surprises the farmer, and for which he is

unable to account
;
next is the receipt of information

from the scientist as to the means of improving the

productivity of the land, with slow, response; in the

course of time, especially when the next or perhaps the

third generation takes the farm, important advances

are made, at first irregularly and mostly on the farms

of the leading farmers, and subsequently with increasing
diffusion and accelerated speed.'

This is of interest to the agriculturist in the West

Indies, where the various phases mentioned above can

all be seen, There are the islands where the virgin
land is being exploited, there are the islands or the

localities where the diminished returns are being
obtained, and there are the planters who, listening to

the advice of the scientific agricidturist, are experi-

encing the slow betterment of estate conditions.
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INSECT NOTES.

The House-fly, or Typhoid Fly.

The following note on the house tiy or typhoid

tiy, as it is being more commonly calleil, is from the

editorial page of the June number of the Jdurnaldt
Kamomic Entoninlcfii/, and will serve to show how

seriously the situation is being t;iken by the sanitary
authorities in cities and localities where typhoid fever

is likely to appear in epidemic form :
—

An extraordinary campaign against the typhoid or

house- tly is now in progress. .Magazuies, weeklies, and dailies

are chet-rtuUy giving niucli space to exposing the true

character uf the in.sect. Satire, denouncement, and exhorta-

tion are all beintj employed. Municipalities here and there

arc adopting nuich-needed sanitary regulations designed to

reduce the nuniWers of this nefarious tiy. The Merchants'

Association of New Yoik City, and some other associations,

as well as numerous individuals, are giving much time and

effort; to this most commendable work. The control of this

insect is an entomological proljlem, since efficient repressive
work must be based upon adequate knowledge of the habits

of the tly, and the way these may be taken advantage of to

rcdun- the uundiers of the pest in the most economical

manner. The sanitarian and the medical man are both in

position to give cogent reasons, for the suppression of this

long tolerated menace and nuisance. Special pains should

be taken to encourage every good feature of the movement,
and at the same time care exercised to avoid everj'thing
which may ajipear like an over-statement of facts. This

<ami>aign, if it is to be successful, must be conducted along
common-sense lines, and the necessity of attending closely to

details emphasized most strongly. Otherwise there may be

a disappointing reaction, wduch may result in a serious set-

back to home .sanitation, not to mention the continuance of

needless suffering and loss of health and life.

The Larger Moth Borer, or Cane Sucker.

In ()ctol)er 1004, Mr. (i. N. Betluino, niaii.-iger of

I'lantalion Enmore, British (Juiuna, sent to the

Imperial l)epartment of Agriculture, specimens of

a larger Lepidopterous insect, which has since been
identified as Castiiia liens. Mr. Bethune stated that,

at that time, this insect was a severe pest, since on

account of its enormous inimbers and its great size, it

was doing great damage to the sugar-cane on that

plantation.
The larvae attain a size of about _'.', inches in length

and aliout .', incli in dianicU'r. The turnu'ls which they
excavate in the canes and in the underground parts of the

stool are of great injury, not only resulting in the loss of

much sugar, but also causing the death of the stools and

lireventiiig a ratoon growth. Reference is made to the notes

published in the AijriniltHral A'eirf (.see Vol. 3, p. 426, and
Vol. f, p. 2G), and to the paper road by the JMitomologist on

tjiestalfof thelm])erial l)e|'ai tnient of Agriculture at the Agri-
«;idtural (.'oufereucc at Trinidad in .lanuary 190."), which was

published in the ll'w? Iixliaii Bulletin, Vol. 6, p. 41. The Hon.
B. Howell .Jones sentspeeiniens to the Bureau of Entomology
of the United States liepartment of .Agriculture, from which
notes and drawings were made, which apjiearcd in Bulletin 54,

p. 72 of the Bureau of Entomology. C'a.ftnia licux has
received the common names of the larger moth borer, in the

publications of the Imperial I)epartment of Agriculture, and
the giant sugar-cane borer by the United States Depart-
ment of Agriculture.

'

The fJulletin of Agricultural Information for .Januaiy to-

April 1909, i.s.sued by the Department of Agriculture,
Trinidad, contains notes and drawings of this pe.st, to

wdiich the conunon name cane sucker is given. It is stated
that although long known to occur in that island, it is now-

recorded as a pest for the first time. It is known to attack

fugar-eane and banana, and it is believed to feed also on the

soft internal portion of several iialms. Castnln linig was

originally reported as having been bred from Ochidearum,,
and it is of common occurrence throughout the northern

parts of South America and in Central America.
The remedies are the catching of the adults, and-^

plugging the holes in the cane stumps immediately the canes
are cut, with mould or clay to prevent the emergence of the
adult. It is stated that in one district in Trinidad 2.5,000 moths
were caught from November 1908 to February 1909.

The cutting and grinding of attacked canes will cause
the death of a large [irnportion of the larvae. Carbon

bisulphide is found useful injected into the burrow.

CATALASE OF SOILS
Jlessrs. D.W. May and P. L. Gile, of the Porto Kico

Agricultural Experi,ment Station, have been conducting
experiments on the power possessed by soils of giving
off oxygen from hydrogen peioxide solutions. This-

povver is due to an enzyme of vegetable origin known
as catalase. They found that the amount of catalase

depended on the amount of humus and of bacteria and
mould fungi present in the soil. Consequently a measure
of the amount of catalase in any given soil is also

a measure of the dead and living organic material it»

contains.

The amount of the catalase present is determined by
measuring the time taken by 5 gran:ines of the soil in evolving
100 cubic centimetres of o.\ygen from 60 c. c. of neutral

92 per cent, peroxide at a constant temperature, and with
constant shaking of the flask in which the reaction is pro-

gressing. This was found to be the only method of obtaining^
reliable result.s, as the time required was found to be atlected

by the tcmiierature, the volume and concentration of the

hydrogen peroxide and the amount of .shaking the Hask

received, as well as by the alkalinit}' or aciility of the

hydrogen peroxide solution. The usual method of estima-

ting catalase by measuring the amount of oxygen evolved by
a given weight of soil from a definite amount of hydrogen
peroxide is valuele.ss, as a small amount of catalase will

deconqicse as much peroxide as a larger amount within

certain Hunts, though the rate is slower. The method of

compari.snn based on measuring the vohune of oxygen evolved

in a given time was also found unreliable.

Artificial manures are without eticct on the catalase

content of the soil. But carbon bisulphide antl high tem-

peratures can destroy part of the cataliv.se.

'I'he power of evolving oxygen is also possessed by certain

forms of iron and aluminum found in .some soils, but this has

very little effect on catalase deterndnations.
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AGRICULTURE IN SOUTH MANCHESTER,
JAMAICA.

As a resale of the li.-ibilitv to dfoufrhL from which

the district of South ^Manchestei-, Jamaica, suffers,

agricultural conditions in that region are in an unsatis-

factory state, and this was lately made the object of

enquiry by a Committee of the Jamaica Board of

.Agriculture, in the hope that some means might bo

found of im[)roving existing conditions. The report

of this Committee was submitted to the Board of

Agriculture at a recent meeting.

It is .suggested in the report tlwt the small settlers of

South Manchester luight make greater efforts to obviate the

eifects of drought in certain seasons by increa.sed attention

to quick-growing and drought-resisting grain crops, like

varieties of peas, beans, and corn—e.specially Guinea corn— all

of which can be stored for a considerable time, as is done in

the dry districts of Trelawny. Cassava would also be

a useful crop to grow, since it could be stored as farine.

The Committee consider that every endeavour should be

made to encourage the people to make the most of the crops
.now growing there (a) by improving their methods of culti-

vation, and ways of harvesting and marketing their crops ;

(/>) by keeping live stock suitable to their means and con-

ditions, i.e., cows, goats, sheei>, or rabbits
;
and {() by the

careful use of manure saved from such stock by penning and

feeding.

Cotfee is the staple crop of South ^lanchester, and the

Committee recommend that this cultivation should be

encouraged, and every effort made by the Agricultural
Instructors to introduce improved methods of cultivation,

pruning, mulching, and manuring, and also to bring about co-

<3peration for the sale of the prockice.

The drought-resisting character of cas.sava, its usefulness

as an article of food, and the fact that it can be exported in

a manufactured form, make it a desirable crop to be enc(jiu'-

aged in South Manchester, and if its cultivation could be

•established on a large scale, it would, in a great measure,

provide a solution of the difficulty of finding a good ready-

money crop for the dry districts.

Since a good water supply is of the greatest importance
on holdings

—both for agricultural and household purposes
—

it is reconnnended that more and larger tanks should be

advocated and encouraged.

It was also reconnnended that demcjn.strations or experi-
ments be carried out on cultivators' own holdings under the

Agricultural Instructor for the district, and that a sum of

money for this purpose might be asked from the Covernment,
to provide necessary expenses. A sum of £2-5 nught enable

ten such plots to be taken up in different parts of the

district for one year. Longer experiments and more plots
—

involving the expenditure of a larger sum of money—would
be still more effective.

While the Committee recognized that it does not always

pay to take oranges to distant markets from Soutli Manches-
ter after the middle of October, it points out, in the report,
that since orange trees are already established all over the

district, experiments might, with advantage be directed

towards inducing the trees to fruit at an earlier period, when
there is a good demand and a larger price, on the same lines

as are succe.ssfully carried through on several private groves.
No expense would be involved in such exi)eriinents, but only
a small outlay of time and effort on the part of the owners of

the orange trees.

COWPEAS.
In the Yciirhdok of the United States Depart-

ment of Agriculture for 1907, there is an article;

entitled ' Some New Work of the Bureau of Plant

Industry,' from which the following notes on the

l)roduction of new varieties of cowpeas are copied:
—

The cowpea is one of our most important crops,

especially for the Southern States, and is coming to be
looked upon as the clover of the South. Although there are

numerous varieties of this important crop, nearly all of them
fail in some important particular to give satisfactory results.

Either the vines produced are too long and they are conse-

ciuently difficult to harvest, or the leaves droji off' early, or else

they fail to .set seed properly. Again, it is found that many
of the varieties are subject to diseases of various kinds, both
the parts above and the parts underground being affected.

It seems very desirable, therefore, to .secure two or three new
types of cowpeas which may be planted generally throughout
the Southern States and wdiich under varied conditions of

soil and climate will mature a good crop of seed in such
a way that it may be readily harvested by machinery, if

necessary, and also will have characteristics of growth that

will enable the farmer readily to harvest a crop of hay if hay
is desired

; tyjies, furthermore, that shall be resistant to the
various root diseases, will hold their leaves well, and will

produce seeds which are able to maintain their vitality for

a considerable time.

The ideal cowpea is one which is disease-resistant, early

fruiting, has an abundance of seed, and is strictly upright, or

bush ill habit. To obtain the desired characteristics many of

the most promising varieties have been flowered, crossed, and
fruited, in the greenhouse during the late winter and spring
months. In this w-ay it is possible to get two crops annually,
thus reducing by one-half the time when the work will

approach completion. The second, and especiallj' the third

generation plants in the open field in several instances have
shown very satisfactory progress toward ideal forms. Some
of the crosses between tlie Indian variet}' and the Iron cow-

pea and between the former and the Unknown variety sliow

some surprising results. The last-named cross made vines

much larger than either [larent, and larger than any of the
numerous established varieties in the same field. The major
portion of the plants was too late in coming into fruit.

About 10 per cent, of these .seedlings came into bearing early,
however. This habit of early bearing of the plants is

accompanied by an upright habit of growth, with scarcely

any long trailing .shoots. The fourth generation of these

hybrids will be tested the coming season.

A peculiar feature in our cowpea hybrids is that many
of them do not change the cobmr of the seeds in the first,

second, and third generations. Others again, such as the

Whippoorwill-Iron and lied liipper-Iron crosses, split up
during the third generation into as many as twelve very dis-

similar sets of peas. The Whippoorwill and Iron crosses are

in every way satisfactory, in so far as earliness and abundance
of pods are concerned. Only a very small proportion of the

third generation plants come near our ideal of a bush plant,
however.

In conclusion, it may be .said that while tins work i.s

progressing satisfactorily, and while results of interest have
been secured, the Department is not ready to distribute seeds

or plants that have been developed. It is believed that some
of these things may be safely sent out at an early day, how-

ever, and when they are I'eady, special descriptive circularK

will be prepared, and the plan of distribution properly
announced.
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The weelily shipmei;)ts of bananas from Dutch Guiana
amount at present fo from 12,000 to 13,000 bunches. During
the til St five months of 1909, there were shipped altogether
.;29,.')26 bunches, as against 219,663 bunches during the
com sponding period of the previous year. (Deincrdra Ari/oxi/.y

GLEANINGS.

A sum of $7,000 has l)een appropriated in Cuba, liy the

Government, for expenses in connexion with the cam])aign

against bud-rot di.seasc in tlie cocoa-nut groves of the island.

The Dominica Agricultural and Commercial Society has

made a grant of £b to the trustees of the Public Library at

Pioseau to assist in defraying the cost of [lurchasing standard

works on general and troi>ical agriculture.

Mr. H. H. Cousins, M.A., Director of Agriculture for

Jamaica, has ])roceeded to England on leave, and during his

absence Mr. W. Harri.s, F L.S., Superintendent of Public

Gardens, will act as Director of Agriculture.

It is mentioned in the latest aniuial report of the

Dominica Agricultural and Commercial , Society that an

additional eleven members were elected during 1908, and

that at the end of the ye^r the nieudiership stood at 117, as

compared with lOfi in 1907.

As a result of the unfavourable conditions which have

i>revailed in connexion with the Antigua cotton industry in

the last two seasons, the Agricultural Society of the i.sland

recently passed a resolution jjraying the Governor to reduce

the tax on land under cotton cultivation to l.s. per acre.

There have been 186 sugar factories in oiicration in

Cuba during the past season. Of these, seventy-two are of

Cuban ownership, thirty-six of American, seventy-six English,

French, and Si)anish ownership. The average area of canes

associated with each factory is about 4, -500 acres, and the

average output of sugar about 8,100 tons. The sugar acreage
of Cuba has doubled within the past ten years.

In reference to the prize of £-")0 to l)e otfcred by

Trojiirtd Life for the liest cs.say on the subject of the changes

undergone by cacao during fermentation (see last issue of

Af/ricidlHral JS'eivn, page 204) the editor of tliat journal lias

written to the Imperial Comuiissior.er of Agriculture, stating

that tliis sum of £50 has been raised by subscription, and

that the wliole amount has now l«'en guaranteed.

Cassava is grown on a considerable scale in the Philip-

pine Islands, and the roots are utilized in the manufacture of

starch. About 1 1 tons of roots constitute an average return

per acre, and from these a yield of about 34 per cent, of

starch is obtained, i.e., about 8,000 to 10,000 lb. of starch

per acre.

Soy beans were tried last year in sonic cxpeiin)cnts

t-arried out by the De[)artment of Agriculture of the Orange
Itiver Colony. The plants are iei)orted to stand drouglit

well, and they grew to a height of about 2 feet. t)ver

480 It), of seed per acre was gathered, and it is stated tiiat

this plant gives pioniise of value both as a forage crop, and

for green luauuring.

Sellers of fertilizers and feeding stuffs in Trinidad are

required by an Ordinance recentlj' enacted to take out an
annual licence. This licence is granted only to residents in

the colony, but is issued without charge. It may be
cancelled if the holder has been twice convicted of adul-

terating the produce in which he deals.

A Berkshire boar which was imported from the Royal
Farms, Windsor, England, in 1904, by the Imperial Depart-
ment of Agriculture, and which is now to be seen at the
Botanic Station, Grenada, is ottered for sale. Applications to-

be made to .Nfr. George F. Branch, Acting Agricultural Super-
intendent, Grenada.

Mr. A. Davenport, a Dominica planter, advertises that

he is ottering for .^ale 5,000 budded orange plants, of the
'

Washington Kavel ''

variety, and 500 budded grape-fruit

plants of the 'Triumph' variety, all well matured. These-

plants are ottered at 6d. each, delivered in Roseau, and
l.<. each, f.o.b., for rleliveries abroad.

Of the total sugar area of the Hawaiian Islands, 105,000
acres (about 50 per cent.) have been reclaimed from practi-

cally arid land, entirely through private enterprise, and bj-
means of irrigation, magnittcent crops are now produced.
The cost of reclamation, with the [irovision of irrigation plant,
was about .^ 1 40 per acre.

Experiments in rice cultivation have been carried out iu

parts of Queensland, and these are reported to have .shown

that grain of excellent (juality can be produced under the
conditions which prevail there. Labour is more expensive in

Queensland than in most other rice-producing countries

notably China and India, but it is <;tated that this difticulty
has been largely overcome by the introduction of special self-

binding rice harvesters.

.At the meeting of the Cununittre of Aranagement of the

Grenada Agricultural and Commercial Society hehl on

April 23 last, the report was received of the Judges on the
I'rize Holdings Competitions in the parish of St. John's, There
were 20 entries, divided betu'een the classes as follows : 4 in

Cla.ss I, 2 in Class II, and 14 in Cla.ss III, all in the (Jrand

Roy-Concord District. The Judges state :

' Wo have much
l)leasurr! in being able to testify to the really excellent work
that is being done on the small holdings that were entered
in this competition. Sixteen out of nineteen competitors
obtained 40 marks and over ; 45 being full marks.'
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STUDENTS' CORNER.

JULY.

Fie-:t Period.

Seasonal Notes.

All fields on which cotton is to be grown and which are

not planted by the end of June should be planted as soon as

pos.sible, and students would do well to note the difference in

jield, on the average, of fields of cotton planted at an early
date and those planted late in the season. A sharp look-out

should be kept for the attacks of the cotton caterpillar, and

students should try and learn something^ of its life-history,

and the time it takes to mature after the egg is hatched, and
not accept the statement made by some of those who have

failed to be on the look-out for the first attack of this pest,

that '

they came during the night,' or that '

they were

brought by the lightning.' As soon as the caterpillar is

observed on the cotton plant.s, they should be dusted with

a mixture of Paris green anil lime at the rate of 1 lb. of

Paris green to 6 11). of lime. Students should carefully

observe the growth of the cotton plants in the fields, and

healthy and vigorous plants which are free from either

fungoid or insect pests, growing among cotton that is

attacked, should lie marked, and if when the bolls are mature

the lint is of good qualitj-, the seed from these plants should

be kept for planting.
In Antigua, keep a specially careful watch for the fiower-

bud maggot. Note if the picking of the flaring bracts and
the application of nianurial fertilizers keep this pest in check.

Land i.s being prepared for onions ; note the method.s of

cultivation. When first planted, ants will carry away the

seed; see whether a wineglassful of kerosene to 3 gallons of

water sprinkled on the seed-bed during the first two or three

days after planting will keep these pests away.

Young lime plants \n\\ be planted. These are not

always planted the same distance apart : why should this be ?

Why should land that is being prepared for eddos lie cross-

lioled. Note the quantity of manure given to this crop, the

subsequent growth and yield.

At the beginning of the quarter, Indian corn will in some
instances be planted, and students should observe the ease

with which blackbirds pull up the young corn when the .soil

has not been well pressed down at the time of planting, and
their ineft'ectual attempts to pull up corn on which sufficient

pressure was put at that time. Students shoulil also be on

the look-out for individual plants of Indian corn bearing more
than one, long, well-filled ear, and when the corn is ripe the

ears from the.se should be kept for seed. This is a matter of

some importance, as it has been found in the United

States of America that the selection of seed has added

considerably to the yield. Note should also be taken

of any individual plants that have not been attacked by the

caterpillar, which does so much injury to Indian corn at that

time of the year, when the remainder of the field has to a great
extent been denuded of its leaves, and the seed from these

saved.

Students should also note the diS'erence in yield between
sweet potatos grown frour cuttings obtained from potatos

planted for the purpose, and those grown from cuttings that

had been taken from other potatos grown from cuttings for

some time. They .should note whether in fields attacked by
the scarabee there are any varieties immune, and in that case,

they should be careful when replanting to take cuttings from
the varieties found to be free from the insect attack.s.

Questions for Candidates.
PRELIMINARY QVE.STIONS.

(1) Why is there less rislc- of loss by drainage with

sulphate of ammonia than with nitrate of soda I

(2) What is meant by propagation by
'

circumpositionf
Which class of plant cannot be propagated by this method ?

(3) What are the functions of leaves, and the action

of light upon them ?

INTER'MEDIATE yUESTIOSS.

(1) To what is the plasticity of clay due '. Does this

resume its plastic character if moistened after burning i

(2) Why is pasture land frequently burnt '! What ett'ect

has this on the grasses growing thereon I

(3) Name the principal insect pests of the sugar-cane,
and their treatment.

READING COURSES EXAMINATIONS.
It is ]jroposed to hold e.xaniinations in conne.xion

with the Eeading Courses for Overseers in October and
November as follows :

—
Preliminary EKaminations will be held on October

11, and on November 2.

All students who have been taking the reading
courses and have registered according to the regula-
tions issued last 3'ear, are cautioned that if they wish

to sit in either of the coming examinations they
must notify the Agi'icidtnral Officer in the island in

which they reside, stating clearly which e.xamination

they wish to take, or if it is desired to take both, this

fact should be stated.

It must be remembered that no candidate will be

allowed to sit in the Intermediate e.xamination who
has not passed the Preliminary.

The Diploma of Harrison College, Barbados, in

Agricultural Science, or a certificate showing that;

the candidate has successfully passed the Cam-

bridge Local Examinations in Agriculture, will be

accepted as the eijuivalent of the Preliminary e.xamina-

tion.

Candidates who may pass the Preliminary e.xamin-

tion on October 11, will be allowed to sit for the Inter-

mediate on November 2, provided that they have

previously notified the e.xaminers of their intention to

do so. It must be borne in mind that candidates for

the Intermediate e.xamination must take two crop

subjects, and these must be notified when they signify
their intention to sit for the examination.

WEST AFRICAN OIL PALM.
The /I'lKc Ihdktiii (Xo. i, I'JOD) contains an article on

the economic aspects of the oil palm cultivation industry in

West Africa, the information having been supplied by
officers in Nigeria, Sierra Leone, Gambia, and the Gold

Coast. It is mentioned that 'the chief factors afi:ecting the

habitat of the palm are a rainfall of more than 70 inches, and

a soil rich in humu.s, but well drained. Eegular planta-

tions of the palms are only occasionally met with, as among
the Krobos of the Gold Coast, but there is no ditticulty in

raising young plants. The method of tapping the palms for
'

wine,
' which tends to the destruction of numbers of plants,

is describid. At the present time, and until transport

facilities are improved, the .sources of supply are stated to be

more than adequate.
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THE SOY BEAN.

The Acting Government Chemist and Superin-
tendent of Agriculture for the Leeward Islands, has

sent in the accompanying article on the soy bean, its

characteristics, and methods of cultivation, which has

been prepared by Mr. G. A. Jones, Acting Science

Master at the Antigua Grammar School.

The soy bean, which is probably a native of China, is

the most important legume of China and Japan, and its

cultivation is rapidly spreading to other tropical and sub-

tro[iical countries.

Its remarkable high percentage of protein and fat, its

heavy yield both of bu.sh and seed, and its capacity for resist-

ing drought, while it is not easily injured bj- excess of

moisture, are some of its outstanding features.

This bean has been cultivated in China and Jaiian from

the earliest times. Later, it was introduced to India and

Europe where for a time at least it e.xcited considerable

interest. It has been cultivated in the United States for

many years, and during the last sixteen years has been grown
extensively for experimental jmrposes, and its great value as

a crop clearly brought out.

The soy bean, which is often, but incorrectly called the
'

sojah bean,
'

is de.scrihed as being an erect annua! plant vith

tairy stems
; trifoliate, hairy leaves ; inconspicuous flowers,

pale lilac or violet in colour ; self pollinated (an advantage
tt'hen a new plant is introduced into a district, since the

yield is thus made independent of insects). The pods are

broad and hairy, containing two to five .seeds, the colour of

which varies from white and yellowish to green and blaclc.

TTnder favourable conditions the plant may grow to a height
of 4 feet.

There are a number of varieties of this bean, differing

mainly in the time of ripening and the colour of the seed.

The soy bean grows best on medium soils well supplied

with phosphoric acid, potash, and lime. Poor soils in several

cases have, however, produced (piite fair crops. Experiments
in both America and Europe show it to possess excellent

drought-resisting powers, enduring dry weather much better

than other beans and peas. Further exiierimonts show that

the .soy bean is also able to survive a ]ieriod of excess of

moisture better than nther legundnous crops grown on

adjacent land.

The soil must be vi'ell cultivated, and the surface soil

worked into a fine tilth before sowing. The seed may be

sown in drills, or broadcast.

The yield from the soy bean, both in seed and bll^h,

varies according to condition.s, and between 9 and 12 tons

of bush .seems to be the average. It is a prolific seed

jiroducer, from 25 to 30 bushels of seed per acre being about

the average.
The chenucal analysis of the soy bean shows it to ei>ntain

30 per cent, of proteid, and 17 per cent, of fat. This compares
most favourably with other leguminous seeds, e.g., cowpeas,
Avhich contain 21 per cent, of proteid and C-t percent, of fat.

The quantity of proteid is not greatly less than that found in

cotton seed meal, and the quantity of fat is very consideraldy

higher. These figures show its great value as a fodder. The

.seed is best fed when ground to a meal and mixed with sonic

other feeding stuff rich in starch.

When used as a green fodder it gives excellent results.,
F( r this purpose it should be cut between the period of early

-

bloom and early seed. It is most suitable for ndlk pro-
duction, considerably increasing the quantity of the milk.

As a soil renewer, the soy bean, like all other leguminous .

crops, has the power of being able 'to assimilate for its own
use, a .sujjply of idtrogen from the air, through the agency of'
the tubercle-forndng bacteria that dwell in the roots of the

plants. The manurial value of a crop of soy beans compares -

very favourably with that of other leguminous crops growr^,
as green dressings.

When the soybean, or any other bean or pea, is intro-
duced for the first time into a locality, it does not always fornij
root tubercules owing to the absence of the tubercule organism.,
from the soil. The beans should be grown several times on
the same land until these tubercules ap|)ear. After this there-
should be no difficulty in establishing the crop wherever
desired, for the infected soil could be used for inoculatinc
fresh land. No doubt this will account for the small growth
of bush which this crop is recorded to have jiroduced at the-
Botanic Station and several estates in Antigua and other
West Indian islands.

It is hoped that every effort will be made to ensure that
this plant, which has proved such a valuable crop in many
other countries, may be established in the West Indies.

The Possible Poisonous Effect of Wild.

Ipecacuanha on Cattle.

A c|uestion has lately been raised as to the poisonous
eflect on cattle of the wild Ipecacuanha (Asc/ejiias curitssaiira}
or as it is variously known, bloodHower, wild i[)ecac, Johanna,
and redhead. Several cattle in St. Kitt's have died after-

grazing on land where the plant was known to be growing
and individual plants showed .signs of having been eaten by
the cattle.

In an article entitled
' Poisonous weeds in the Springsure

District, by Jlr. J. F. Bailey, Assistant Government Bota-

nist, published in the QKcens/nnd A'/i-indtural Jounuil for

1900, mention is made of the po.ssible poisonous effect of
(his plaiit on cattle. The plant, among others, is reported as

having been grazed on during the passage of some 300,000-
head of cattle through the district, and several of the cattle-

sub.sequently died. The evidence, however, is incomplete,
as most of the eflect is attributed to a local cj'cad [Macrtt-
:iiinla Moorii), whose leaves are very hard and sharp.

The que.'stion is of con.sideraMe importance, in view of
tlie wide-spread occurrence of this jdant in the West Indies.

l'[i to the present, no other instance is on record of its-

causing harm to cattle, and any information on the subject
would be of interest.

The plant has been carefullv removed from the land in
St. Kitt's, and it is stated that the number of deaths among
the cattle shows a corresponding decrease. Taken in con-

nexion with the fact that the juice of the Asclepiadacea&
is generally considered to be poi.sonous, this seems to be

fairly strong evidence in su])))ort of the idea that the

Ipecacuanha is responsible for the death of the stock.

It would be useful if planters and others would bring
forward any suggestions or observations which they may
have to make on' this subject by communicating with the

Imperial department of Agriculture, with the ol^ject of

arriving at some more definite conclusion.
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WEST INDIAN PRODUCTS.

Drus;s and Spices on the London Market.

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

following report on the London drug and spice market

for the niontii of May:—
Business in spices and drugs has sliown some general

improveiiient during the month of May, in spite of the fact

that the effects of the long antici|)ated and delayed budget

began to be felt in many directions, notably in the drug

trade, affecting as it does such articles as chloroform, ether,

fluid extracts, tinctures, fruit juices, etc., by the extra duty
of 2s. 9d. imposed on proof spirit. Directly, however, no

interference has been made with any raw product of the

West Indies coming under recognition in these notes.

GlNt!ER.

A good supply of .Jamaican, amounting to 81-5 packages,
was brought forward at the first spice sale on the .5th of the

month, 104 packages of which were sold at prices ranging
from 2s. to 3s. below those obtained at previous auctions.

The quotations were as follows : 58s. to .59s. for fair

washed, and 50s. for small dull. Cochin and Calicut were

represented by 300 packages, all of which were bought in at

the following prices : 50s. for unsorted native cut, and

small medium ; 42s. 6d. for brown rough Calicut, and 40s.

for washed roughed Cochin. Some limed Japan was also

•ofiered and bought in at 23s. per cwt.

At an auction on the 12th, only 250 bags of good
washed rough Cochin were offered, all of which were bought
in at 42s. per cwt. "West Indian green, ginger, of which

4 barrels were brought forward, realized 25s. per cwt. In the

following week as many as 1,098 barrels and 235 bags of

Jamaica were brought forward, but only 180 packages were

sold. Good bold fetched from 65s. to 68s., fair washed

-59s. dd. to 64s., bold 61s., and dull washed from 55s. to 58s.

The rest was bought in at the following prices : Small cut

Calicut 55s., unsorted native cut from 55s. to 57s., medium
cut 60s., rough washed Cochin 40s., limed Japan 32s., and

Bengal 30s.

At the last auction on the 26th, Jamaica was repre-

sented by 112 barrels and 75 bags ;
the sales, however, were

limited. Middling to gool bright was sold at 61s. to 67s., and

ordinary to good ordinary at 51s. to 52s. 6d. Common
ratoon realized 47s. to 49s., while Calicut was bought in as

follows : fair washed at 42s,, and brown rough at 41.s.

Washed Cochin was also offered and bought in at 42s. per cwt.

NUTMEOS, M.VCE, AND PIMENTO.

The dealings in nutmegs have been quiet throughout
the month, calling for no special remarks. The same may
be said with regard to mace, as far as the early part of the

month is concerned
;
but at the spice auction held on the

26th, some 50 packages of West Indian were disposed of at

the following prices: good. Is. 9d.; pale and reddish. Is. 7d.

to Is. Sd.; and fair red Is. 6d to Is. 7d. per lb.

The demand for pimento was quiet throughout the

month. At the auction on the 19th, out of 130 bags offered,

40 bags were sold at 2s. per lb. for fair. A iveek later

5 bags only were offered, and all sold at the same price.

AEEOWEOOT.

One hundred and twenty barrels of St. Vincent were

brought forward at the auction on the 19th, and disposed of

at 2d. per lb. A week later some 50 barrels were offered,

lO of s\'hich were sold at 1 Id. for ordinary manufacturing.

SAESAPAEILtA.

At the first drug sale on the 6th, sarsaparilla from all

.sources was put forward in greitt bulk, as many as 152

packages being offered. Thirty-two bales of genuine grey
Jamaica were all sold at the following rates : Fair, good,

slightly rough. Is. id. to l.s. M.; very ordinary rough, and

common rough dark. Is. \d. per R). :
while 71 bales of

Lima-Jamaica found purchasers at Is. to Is. Id. for ordinary

part rough to fair, and at lb/, to 11-^(7.
for dark rough.

Twelve bales of native Jamaica were offered, and 11 sold ati

Is. Id. to Is. 2d. for good red, and lid. for yellow.

The prices realized were considered very good, especially

in view of the fact that some of the grey and Lima-.Jamaica.

showed signs of having been packed while in a damp condi-

tion.

Twenty-one bales of Guatemala and 16 of Honduras

were also offered at this auction, and ft'ere bought in.

On the 19th, again there was a good supply of grey

.Jamaica, native Jamaica, and Lima. Out of 41 bales of the

first named, 38 were .sold at Is. 4d: to 1-9. 5d. for fair to good ;

part slightly rough, and coarse rough realized Is. 2d. to

Is. 3d. Only 14 out of the 31 bales of native Jamaica

were .sold, fair red fetching Is. 2rf., and dull red and yellow
mixed lO'i. to Is. Six bales of Lima-Jamaica were offered

and bought in at Is. 2d. per lb., and 5 bales of ^Mexican

were disjjosed of at 4icZ. per lb.

CASSIA FISTULA, KOLA, AND OIL OF LIME.

At the first sale in the month, 11 bags of Dominican

Cassia Fistula were offered and disposed of at 1 7s. 6(7. per

cwt., part of which were good bold pods, and part dark and

mouldy. On the 20th, 21 bags of Dominican of a similar

character were again ottered, and sold at a lower rate, viz.,

16.S. 6d. per cwt.

At the first sale some 20 packages of small drierl

Jamaica kola were offered and held at 2s. per lb., and at the

same sale 5 cases of distilled Dominican oil of liu-ie \\ere

offered, and 3 sold at 1.?. 8(?. to Is. lid.

Thirty packages of West Indian tamarinds were brought
forward on the 19th, 12 of which, of good pale juicy

Barbados, were held at 12s. Gd., while 18 packages of rather

dark Antigua were disposed of at 8s. in bond.

RICE IN BRITISH GUIANA.
The latest report issued by Messrs. Saiidbach,

Parker & Co., of Georgetown, on the rice industry of

British Guiana, dated June 2.5 last, contains the

following notes :
—•

The weather during the past fortnight has been very
wet and unfavourable for milling, and no cleaned rice has

been received from the small mills in the country.

The area that has been planted with rice in the colony

is somewhat greater than last year, but we fear that the

heavy and continuous rains that are being experienced are

injuring the young plants, and there are already complaints

from a few districts that several acres have been lost through

Hooding.

Shipments to the West Indian islands during the fort-

night amount to about 3,000 bags, principally foi- Trinidad

and Barbados.

We quote to-day, f.o.b. Demerara, for good export

quality :17.s. lOhd. to ISs, lOid per bag of 180 ft. gross,

and lC).<.*ihd. to"'l7s. 4-1(7. per bag of 164 Hi. gross.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,—The West Indi.\ Committee Cieculae,

June 22, 1909
;

Mcs.srs. E. A. de Pas.s &. Co.,

June 11, 1909.

Grenada, .50/- to

Jamaica, 41'-

iiuunn,
to 58/-;

4s;- to 51/-:

iiduA britiht to

low

tine.

Arrowroot—St. Vincent, l^d. to 3Jr/. , according to quality.
Balata—Sheet, 2/4A ; block, 1/9L
Bee.s'-wax—No ([notations.
Cacao—Trinidad, 54/- to 05/- per cwt.

56/- per cwt
; .laniaica, 49/- to 50,'.

Coffee—Santos 30/10;, to 32,'- per cwt,

to 94 6.

Copra—West Indian, £20 per ton.

Cotton—St. Yincent, 10|d. to ITij''. ; Barl>ado,s, 13k/,

to 14o'.

Fruit—No quotations.
FcsTic—No rjuotations
Ginger—CoiniiKjn to

middling to middling,
00 - to 07/-.

Honey—No quotations.
Isinglass—No quotations
Lime Juice—Raw, 1;- to

£18 15s. per cask of 108

per lb., noni 1..J.

Logwood—No (j
tations.

Mace—Firm, ant. in good dei

NuTMBOs—Steady.
Pimento—Firm.
Rubber—Para, tine hard, O/li-; tine soft, 0/- per lb.

Rum—Jamaica, 3/- to 3/5 ;
Bemerara. l/Oi, proof.

Sugar—Crystals, 14,9 to 16 '9-
, Muscovado, 12;- tf

Syrup, Trinidad, 10/6: St. Lucia, 12/3 to

Surinam, 12,0 to 12 9
; Molas.ses, no ciuotations.

od ci

52 -

l/:5 ])er gallon : concentrated,

gallons; distilled oil, 1/11

lanil.

16'-
;

12, 6 ;

New York,—Me.s.srs. GiLLEsriE, linos. A Co., June 11,

1909.

Cacao—Caracas, 12c. to 13Jc. ; Grenada, ]2ic. to 13c. ;

Trinidad, 12c. to 12je. ; Jamaica, 10c. to lie. per lb.

Cocoa-nuts—Jamaica, .select, §24'0(M(i §25 -(Ml
; culls, .*il5 "00

;

Trinidad, select, §22-00 to $2300 ; culls, .§15(1(1 per M.
to

11(

8lc.; good ordin;"y,

; Barbados,
4.5c. to 48c

5c.; St.

per Iti.,

{•'?s'i'"W}?yfi

Coffee—Jamaica, ordinary, 7^c.
8j,c. to 9c.; an<l w.aslied u)) to

Gin<:er—9ic. to I2c. per lb.

Goat Skins—Jamaica, no quotations
Thomas, St. Croix, St. Kitt's,

dry flint ; Antigua. 50c. to 52c.

Grai'E Fruit—Jamaica, §500 to §600 ])er barrel.

Limes—Dominica, .^4 00 to §5 00 per barrid.

Mace—28c. to 35c. per Ui.

NuTMKcis llO'.s', 8^'c. per lb.

OraN(;i:.s—Jamaica, §1'.50 to §1'75 i)er l)ox.

Pimento— 4i;'c. per lb.

Sugar—Centrifugals, 90% 3-92c., !\Iuscov,idos, 89°, 3-42c

Molasses, 89", 3- 17c. per lb., all duty paid.

Barbados,— Messrs. Leacock i- Co., July 3, 1909;
.Messrs. T. S. GAEEA^VAY & Co., July .5, 1909.

Arrowroot—St. Vincent, S3 'SO to S4-00 per 100 lb.

Cacao—slI-21 to 812-00 per 100 ft.

Cocoa-nuts—-^lO-OO for husked nuts.

Coffee—Jamaica and ordiuarj- Rio, 89-.50 to $11-00 per
100 lb., according to quality

—scarce.

H.A.Y—isl-lo to SI -25 per KtO lb.

Manures— Nitrate of .soda, .§(55-00; Ohlendorff's dissolved

guano, §55 -(JO ; Cotton manure, §42-00; Cacao manure,
§48 (JO; Sulphate of ammonia, §75-00; Suljihate of

potash, §67-00 per ton.

Molasses—No quotations.
Onions— String.s, §1-80 to §2-50 per KJO lb.; Bermuda,

§1-10.
Peas—Split, §6-00 per l)ag of 210 lb.; Canada, §3-40 to-

§3-5(J pel bag of 120 lb.

Potatos —§3-50 ]3er 10(J ft.

Rice—Ballam, .*5-50 (188 ft.); Patna, §3-80: R;insoon.
§3 -(JO per 100 ft. : Bemerara Ballam, §4-70 to §5-00-

per ISO lb.

Sugar—Dark Crystals, 90 §2-22i ; Muscov.-ido, 89° §1-75 ;.

Centrifu''als, S2-20 to §2-;iO.

'

British Guiana,—Messrs. Wikting & riicnTE-s, June 26^
S.A^'DCACH, PaEKER & Co.,

Rio,

veak ;

13Jl.;

Green,

19U9 : Mes.srs

June 2.5, 1909.

Arrowroot—St. Vincent, §9 00 per 200 1b., no deuiand^
Balata— Venezuehi bhick, 32c.; Demerara sheet, 48c.

to 50c. per Ih.

C.VCAO—Native, 13c. to 14c. per ft.

Cassava—00c.

Cassava Starch—§0-00 per barrel of 196 ft.

Cocoa-nuts—§12-00 to §10-00 per M.
Coffee—Ci-eole, 8c. to 13c.; Jamaica and

Liberian, 7c. to 8c. per lb.

Dh.u.—§4-40 to §4-50 per bas of 108 lb.,

Dhal, §5 -.50.

Eiinos—§144 per barrel.

Molasses— Yellow, 21c. to 22c.

t)NloNs—Teneritfe, 2.',c. to 3.ic. ; Bernuida, 2.7C. to .3c. per lb.

Peas—Split §5-90 to §0-00 "per bag (210 Ih.); Marseilles,
§3-00, over stock.

Plantains— Kic. to 3(ic. per bunch.

Pot.wos—Nova Scotia, §2-40 to §2-75 per 100 ft.

Pot^atos—Sweet, Barbados. .§1-44 per bag.
Rice- -Ballam, §5-50 to §5-60; Creole, $i-25 to §4-40.
T.ANNiAs—§1-44 per bair.

Yams— White, »2-40 per bag; Buck, $2-64.

Sugar—Dark crystals, §2-25 to S2-27i ; Yellow, §3-00 to
§3-10 ; White, §3-()0 to 83-80; Molasses, §2-00 to §2-30.

TiMiiER- tJreeuhe.-irt, ',i'2c. to 55c. per cubic foot.

Wall,-iba Shingles .?3-75 to §5-75 per M.
Conhv..od—§2-00 to $2-40 per ton.

Trinidad,—^Messrs. Gordon, Geant & Co., June 26, 1909.

Cacao—Venezuelan. §1115 to §11 -.'50 per fanega; Trinidad,
§11-00 to §11-50.

Cocoa-nuts—No quotations.
Cocoa-nut Oil—70c. per luiperial gallon, cask included.

Coffee -Venezuelan, 8c. to ".tc. jier ft.

Copra §;'.-25 |,er 10(J ft.

Dual §4-30 per 2-bu.shel bag.
Onions—§125 ])er 100 ft., fair demand.
Peas Split §5 -25 to §5 50 per bag.

Potatos— Knylish. §1 25 to §140 per 100 ft.

Rice—Yellow, §4-.50 ; White, §5-00 to §5 25 per bag.
Sugar—American crushed, §5-10 to §5-20 per 100 ft.;

Yellow crystals, no iiuotations ; Bright mola.s.se.s, no
quotations.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.

Volume I. X". I. (^ut of i)rint. Xos. 2. 3, and 4, in original paper covers as issued, price l.s. each. Post free, Is. 2d.

Volumes IT, III, IV, V, VI, VII, and VIII:— Price 2.s. eacli
;
Post free 2s. Sd.

Volume IX. Xo.s. 1, 3, and 3. llcprint of Papers read at Agricultural Conference, 1908, relating to Sugar, Cacao,

Fruit, Rice, and Rubber Industries. Also papers dealing with general subjects. No. 4, Timbers of

.Tamaica, Timliers of Dominica, Fungus Diseases of Cocoa-nuts, Aleyrodidae of Barbados, Millions and

ilosquitos. Price Qd. each number. Post free, Sd.

Volume X. Xo. 1. Flower-bud Maggot of Cotton, BovH-bon Cane in Antigua, Bourbon and other Varieties of Cane
in Barbados, Soils bf Xevis, Cotton Selection in the Leeward Islands, Lsguminous Crops and Soil

Inoculation. Price Gd. Post free, Sd.

PAMPHLET SERIES.
The Pamphlets are written in a simple and popular manner and the inr'ormation 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 fifty-nine. The following list gives particulars of all the pamphlets which are still available. The missing
numbers are out of print and can no longer be supplied :

—
SucAR lNi)rsTi:v. (^) Bee Keeping in the West Indies. Price 4rf.

Seedling and other Canes at Barbad.js (14) Screw Worm in Cattle at St. Lucia. Price 2d.

in l90U. Nil, 3, price 2^/.; in lilOl, No. 13, price 4(/.; (15) Plain Talk to Small Owners. Price 2<i.

in 1!)02, Xo. 19, price 4</.;in l'.>0:5, No. 2(5, price 4d.; (16) Hints on (Jnion Cultivation. Price 2d.

in 1904, Xo. ,32, price 4i/. (17) General Treatment nf Fungoid Pests. Price 4rf.

Seedling Canes and Jlanurial Experiments at Barbados. (18) Recipes for Cooking West Indian Yams. Price 2d.

in 1903-5, Xo. 40, ])rice 6d.; in l'.t04-(), Xo. 44, ]jrice CxL: (25) Ground Xuts in tlie \Vest Indies. Price 2d.

in 1905-7, Xo. 49, price 6(/.
;
in 190(i-8, Xo. .">9, price (>(?. (28) Barbados and Porto Rico Mola.sses. Price 3d.

Seedling and other Canes in the Leeward Islands. (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

in 1900-1, No. 12, price 21^.; in 1901-2, No. 20 price 2(/. : (35) Information in regard to Agricultural Banks. Price oii.

in 1902-3, No. 27, ])rice 2'/.
;
in 1903-4, No. .33 jirice id.; (37) Cultivation of Oranges in Dominica. Price 4(i.

in 1904-5, No. 39, price 4(/. ; in 1905-6, No. 4(i, price 4r/. ; (38) Cultivation and Curing of Tobacco. Price 4rf.

in 1900-7, No. 50, price id.; in 1907-8, No. 50, price id. (41) Tobago, Hints to Settlers. Price Gd.

Manurial Experiments with Sugar-cane in the Leeward Islands, (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

in 1902-3, No. .30 price 4d. ; in 19l):?-4, No. .30, price 4i/ ;
tions. Price 2fi.

ill 1904-5, No. 42. price 4</.
;
in 1905-6, No. 47, price 4</.

; (45) A. B. C. of Cotton Planting. New and Enlarged Edition.

in 1906-7, No. vl, price 4./.. in 1907-8, No. 51, price 4(/. Price 6-/.

Sc.^LE Insects. (52) Hints for School Gardens, Revised Edition. Price 4(7.

'Scale Insects of the Lesser Antilles, Part I. No. 7, price 4(?.
;

(53) A. B. C. of Lime
Cultivation.^

Price 4tl

Part II., No. 22, price 4d. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.

Gexer.vl. Price 4./.

(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (5''>) ^Millions and Mosipiit.is. Price 3-/.

]irice 4(/. (58) Insect Pests of Cacao. Price 4<l.

The above will he supplied post free for an additional charge of id for the pamphlets marked 2(/., Id. for those
marked 4rf., and 1-W. for Xo,s. 40, 41, 44, 45, 49, and 59.

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

Agricultural News '

contains e.\:tracts from official correspondence and from progress and
other reports; and, in tact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the
local agents of the Department at; one penny per number, post free, '2d. The subscription price, including postage, is

2s. 2d. per half-year, or 4s. id. jier annum. Volumes IV, V, VI, and VII complete, with title i)age 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. Ali

applicatioiu for cojnes are to he addressed to the Agents, not to the Department.

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

—
London: Messrs. Dulau &, Co.. 37, Soho Square, W. St. Vincent: ' Tiik Aoeiuultural Sui'ekixtexdext, Botanic
Barbados: Messrs. Bcwen &, Sons, Bridgetown. Station.

Jamaica: The Educational Supply Company, 16, King St. Lucia: Mr. ^I. A. Lawrence, Botanic Station.

Street, Kingston. Dominica: Mr. J. 11. H. P.RinciEWATKR, Roseau.
iiriitsA rr'?(«(,?i<i.- The 'Daily Chromcle'Okfk/k, Georgetown. Moiitsermt : Mr. W. Ronsox, Botanic Station.

yriraiWarf.- Messrs. MoiE- Marshall & Co., Port-of-Spain. Antiqua : Mr. S. D. Malone, St. John's.

Tobago: Mr. C. L. Plagemann, Scarborough. ,S'f. A'/V^'s : Thk Bibi.e and Book Siu'I'ly Agency, Basseterre.

Grenada: 'The Stores,
'

(Grenada) Limited, St. George. Nevis: Mr. S. D. Malone, Charlestown.'
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano—For sugar-cane and general usb

OhlendoriT's Special Sngar-cane Manure

Ohlendorff's Special Cocoa Manure

OhlendoriT's Special Gotton Manure

Sulphate of Ammonia, Nitrate of Soda, Superphospliates, higii grades,

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPL\ TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

JOURNAL D'AGRICULTURE TROPICALE.

A Monthly Illustrated Review, published in French,

dciiling with all matters connecteil with Tropical Agriculture.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, \Y. Dawson & Sous, Ijtd., Bream's

Buildings, E.C.
;
A'ew I'or/c, G. E. Slechert, 9, East l()th.

Street; Trinidad, D .A. Majani ; Cuba, Solloso ; IJayti,
Louis Coicou, Port-au-Prince.

TROPICAL LIFE

A Monthly .Journal, containing articles on Tropical
Agriculture, and other matters ot' interest tn those living in,

or iulerestediu the Tropics.

Edited by H. HAMEL SMITH.

Single copies, j]rice Ls.; annual subscri[ili()n, lO.-;. post
f I (H;.

I'ubli.shed by :

Messrs. pjalc, 8on & D.uiieissoti, Ltd.

«y-!>l, Great Tiichtield Street,

Ijoridon, W.

WEST INDiAN BULLETIN.
(Vol. X, No. 1.)

•

Containing papers on the Flnwer-bud Maggot of Cutton,

Composition of Antigua and St. Kitt's Mola.s.ses, Bourbi.in

C^ane, Soils of Nevis, Cotton Selection in the Leeward

I.slands, -Awil the (imwth of Ijeguminous Crojis and Soil

Inoculation.

To be obtained from all agents for the
sale of the Deparcmeat's publications. Price

6'/.; post free, 8'/.

THE BARBADOS CO-OPERATIVE COTTON

FACTORY, LIMITED.

BRIDGETOWN,

COTTOFSEED.
We are prepared to purchase best quality

Cotton seed at prices equivalent to the current
rates of the Liverpool market. Terms : Cash on
delivery of Seed.

N.B. -All seed must be fresh and in sound
condition. Second quality seed must be shipped
Slp(llilt(

1 1/.

Printed at OfHce of A;/nctdtiiral Re2)orter, 4, High Street, Bridgetown, Barbados.
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other pests.
Guaranteed to l.e absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitute.s, and .should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.
WORKS !

Newark, N.J., U.S.A.

[178.]

MAINTAIN THE YIELD-

.-'.I n

msmm «»x^»l,.^«««^i.»,,..^,««»^...^^^

Tlie problem in C'ane Culture is liow to maintain tlio yield. Continued cropping exliausts the soil of all its

available plant fund.

The solution to the problem is jiroper tillage and rational fertilizing.

Potash, Phosphoric Acid, and Nitrogen in proper prop)ortion always pay when applied tu well tilled soil.

For free literature and special information on Tropical Agriculture address to :

GKRM.VN KAT;I WORKS.

30 Empedrado,
Box 1,0(17, Havan.i, Cuba.
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Greeo Dressings and Their

Application.

I. THE EFFECT OX THE lUHIED I'LAXTS.

.x^^-
HE practice of the application of green

dressings to soils is one which has existed

from the earliest times : in fact, the first

^ records of any rules which have been made for the

_ regulation of agricultural operations show unmistak-

fj. ahl}- that the value of burying green plants in the soil

^3 for the benefit of future crops was fully recognized

many centuries ago. That this conclusion, reached

empirically though it was, is not at fault, has been

proved again and again by the most rigid methods of

modern scientific investigation. Thus a feeling of

security in the following of the practice has resulted

and, in many cases, where no account has been taken

of local conditions, actual serious harm has accrued

from it. Like all other agricultural operations, that of

the application of green dressings is one which is

governed by complex, rather than simple, considerations.

It is evident that the results of such a method of

manuring, as far as subsequent crops are concerned,

depend on two factors : ( I ) the effect on the buried

plants, (2) the effect on the soil. As a matter of

convenience, the subject will be dealt with in relation

to these two factors. It is not within the scope of an

article like the present one to give illustrative

examples, so that reference is made to the chapter on

Green Manuring in Professor J. G. Lipman's
* Bacteria

in Relation to Country Life, pp. 237-63, where

a very complete account of the practice may be found.

That the plants used in green dressings must

undergo great changes before they can be of any use to

the crops which they are intended to benefit is a matter

of common knowledge. These changes take place

through the action of bacteria, and, owing to adverse

conditions, they may be delayed, or even affected in

such a way as to render the action of the manure

positively harmful. This is the case in light, as well

as in heavy, soils. In the first instance, the fact that

such soils are liable to quick drying may, in the event

of this taking place, so interfere with the normal

bacterial action as to cause the buried material, when

the soil becomes wet again, to lose its most valuable

* The Maomillan Company, New York, 1908.
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constituent—nitrogen
—instead of undergoing those

changes which would render that element more avail-

able. In the second case, an e.^cessive rainfall, or

insufficient drainage, will induce a formation of acid

substances which will act as a preservative against that

decay upon which the material absolutely depends for

its effectiveness.

For reasons which are closely connected wiUi what

has just been stated, green dressings should, never be

buried deeply. The depth of cover maybe greater in

light soils than in those which are heavy. The same

considerations govern the procedure when it is

a question of apjjlying the dressing whon fresh, or after

it has been dried. A soil with a large water-holding

capacity is more likely to induce beneficial changes in

the dried, than in the gre^n, material, while, on the

other hand, a light, well-draincl, sandy soil will show

the opposite tendency. Nevertheless, with some

crops, and under th.e best conditions, fresh green dress-

ings and dry grcL'U dressings show an equal efficiency

as providers ol nitrogen.

Setting aside other consiilerations, as far as the

crop v.hich is inte:jded to provide the green dressing

is concerned, the oest time to appl}' the Latter is when it

Just roaches n.aturity : that is to say, at fruiting time,

when about half of the leaves have turned yellow, for

at this period the plant has reached the limit of

production for that season. An additional reason for

not allowing the manuring crop to stand too long is

ihat the water-content of the soil may be reduced to

such an e.Ktent as to decrease the number of beneficial

bacteria to a degree which will inhibit its proper
action when it is eventually ploughed in.

Such a consideration, however, namely that of the

age which the manurial dressing should reach before it is

applied to the land, is governed by another important
factor. In soils in the tropics, where bacterial .action

takes place very cpiickly, there is a danger that the

food which has been rendered available to plants and

which, consciiuently, has be<;ome .all the more soluble,

may be largely washed out of the soil before the cn^p
which is intended to benefit by it has reached the

stage when it is capable of taking it in. Th\is it is

unmistakably indicated that, under the clim.atic- condi-

tions of the West Indies, land which has been treated

with green dressings must be put to use soon after

their application, in order that loss due to wastage may
be avoided as far as possible. .

Dependence is often placed merely upon one or

two uii.ds of plants for the provision of green dressings.
Triis .should not be so, especially where ihere are

i icilities for raising, and experimenting witii, a number
of different sons. The diseases and pests to which

various plants are liable have very distinct limitations

in respect to eai/li kind of plant, anil it is reasonable to

conclude that several different kinds of plants, raised on

a given area, are likely to give a much better yield
than one or two varieties. In the matter of leguminous

plants, the consideration is further advanced. A refer-

ence to the article on '

Soil Inoculation
'

in the Agri-
'altaral Ncivs, Vol. VIII, No. 184, of May 15, 1909,

will make it plain that different leguminous plants

require diff'erent varieties of bacteria for the purpose
of nitrogen-fixation, and that, therefore, the raising of

as many kinds of those plants as is possible in a given
•area of soil will result in the largest employment of the

bacteria which are present for that purpose.

It requires little consideration to reach the conclu-

sion that, as buried jilants are dependent upon the

action of certain bacteiia for the production of useful

|)lant food from them, any means of increasing the

number of th(jsc bacteria in the soil will make the

efificiency of such buried plants all the greater. This

theoretical consideration receives practical support from

experiments which plainly show that the admixture of

pen manure with the dressings before ploughing in,

even in proportions too small for the manure to have

any action, of itself, in increasing the yield, has hastened

and directed the decay of the green crop in such a way
as to cause the maximum benefit to be derived bv the

one which succeeded it.

The .action of bacteria, then, is the chief determin-

ing factor in the changes, e.'entually beneficial or other-

wise, which are undergone b}' green dressings. That

this action is of paramount importance in the matter

\inder review will be rendered all the more evident in

the next article which, as has been stated, will deal

with the effect of the buried |)l,ints lui the soil.

An interesting troiiieal ii;uallel to tlu' WL'll-kiiowu

clovcr-sickne.ss
'

of soil.s in England is instanced in tlie

AiiniKif Ri'piiit lit' lilt E.ijjrfiiiiciitit/ U'oi /,• '>t l/ie D/iaiinir

Aiiriniltiiriil SfiitinH, 1907 (Department of Agriculture,

i'.onibay). This was .furnished by the ground nut, which, r)f

i-(jur.-;e, like clover, i.s a leguniinou.-; plant. It was found that

the cultivation of tliat crop on the .same land in two
successive years has a decidedly injmious effect on the yield
in the second year, for the same varieties sown on a piece
of land whicli had not been under the groiuul nut in the

prei'eding year gave niucli liighor ri'turns.
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SUGAR INDUSTRY.

Se?:lling Sugar-canes in Louisiana
An aiiicle by Mr. W. R. Docison. Dean of the

College of Agriculture and Direntor of the Experiment
Stn'.ion of the Louisiana State University, i.s piiblislied
uiider the above title in the rejiort of tho American
Breeders' Association, from whicli i.he following facts

are taken :
—

The sugar-cane season in Louisiana only lasts for about

nine montlis in the year, and consequently, the main ohject of

the planters is to obtain a cane ivhich vnll grow rapidly and
mature earlj-, while possessing at the same time a high sugar-

content, and giving a good yield of cane per acre. Attempts
were first made to improve the sugar-content of the canes

i:iy

selecting for jjlanting only canes which showed a high per-

centage of sugar when a portion of each of them was analysed.
These experiments, however, gave no results.

When, however, seedling canes had been obtained in the

AVest Indies, some of the new var,ieties were imported,
and found to give much more satisfactory results than the

canes usually grown, I). 9-5 and D. 74 being found particu-

larly well adapted to the subtropical conditions in Louisiana.

The climatic conditions are such that it is impossible to

obtain arrows from the canes in the field in Louisiana, a:.d

all attempts to grow canes for this pm-pose under glass were

conqiletely without success.

Attempts were next made to germinate impjrted seeds

on the spot, so that they might be acclimatized from the

beginning. These trials were unsuccessful until 1907, when
Mr. A. E. AVeller succeeded in producing canes from seed, as

a result of very careful methocls of planting and growing.
These seedlings were obtained fr^m seed coming from almost

all parts of the world. The seedling canes themselves are small

and of very little value, but the results appear when these

canes are planted, the second generation canes being well-

grown and of good ';ugar-content. They cannot, however, be

tested on a large scale until the third year, so that no field

results are yjt forthcoming, thougii several of the canes

produced from the seedlings gave great promise when analysed
individually.

Last year Mr. Weller obtained numerous seedlings,

chiefly from seed produced in Trinidad, Barbados, Hawaii,
and Demerara. These experiments give very fair promise
that the stock of canes in Louisiana can be considerably

improved.

New Companies in Jamaica.
The information contained in the tol'iowing article

has been taken from a newspaper account which

appeared in a recent issue of the Barhados Advocate :
—•

Two new schemes for the agricultural development of

Jamaica have been recently brought forward, each of which
seems at present to have every pro.spect of success. The
first deals with .sugar piroduction only. It originally arose

out of the renewed activity among those interested in sugar
in Jamaica, which resulted from the signing of the Brussels

Convention. The first intention was to erect a sugar factory
in St. James, but this project was interfered with by the

disturbance caused in commercial circles by the earthquake
of January 1907. Since then, the scheme has been revived,
and the capital for it, a sum of £20,000, has been subscribed

already. The situation of the factory will be to the south-

east of Montego Bay, and within 2 miles of that place.
The company will be responsible for an advance to culti-

vators of =£5 for every acre of cane-land guaranteed,
and for a payment of 12.-^. per ton of cane sent to the

factory. 'I'he growing of canes by the comi)any itself

is conditional : it will be undertaken only in the event of

there being a deficiency in the supply from the cultivators

who have come in under the scheme.

The seci'nd company has a much wider .scope than the

one which has just l>een described. It will not confine its

attention to sugar alone, but ^\ill have additional interests in,

rum, logwood, fustic, mahogany, bananas, pimento, cac\' ,

cassava, Ouine i grass, and Para grass, so that there will le au

unusual diversity in its operations. It has be?:", form d

under the nami; of the Jamaica Estates and R'Auber Plarla-

tions Company, Limited, with a capital •:. £300,000, naif

of which has been subscribed alrea'ly by a syndicate of

French banking houses.

The area over whicli tlie company will extend its

operations is 29.971 ao;-3s. and includes fourteen estates.

ilr. Charles Mc.Xeil B.Sc, of the firm of John Mc.Nfil & Co.,

Engineers, Govan, nas made a visit to Jamaica for the .special

purpose of gaiv.ing the information necessary to enable hint

to report or. the .sites and equipm'::nts of the sugar factories,

to be c:nstructed under the sch:-me. He advises the erection

of several small, rather than a few large, cential factories,

tne number of them to be .'ix, each capable of dealing with

20,000 to 2-5,000 tons of canes, at a total cr,:^t of £S0,000.

According to the re]iort of ^Ir. W. Fawcett, recently Direc-

tor of the Botanic Cardens, Jamaica, the -.verage yield of

cane from each acre of land in that island is 22 tons. It is

estimated by Mr. McNeil that at least i ton of 96° crys-

tals and 112 gallons of i um will be obtainable from 18 tons

of cane.s. It is also estimated that the ^ost of production of

1 ton of sugar and a puncheon of r .im will be £10 16s.

According to the prospectus, the D rectors have concluded

that, with .sugar at £11 per ton at d rum at £11 13s. 4rf.

per cask, the profit for t-v-ery ]< tons of canes gr.jwn,

should be £11 17s. 4d
The transference of those ^s.ates which are to be taken,

over will take ]ilace in time I' ir the company to be in full

control for the 1909-10 crops. A\'hen this is complete and the-

central factories are all in operation, the area of land under

cane cultivation will be 5,000 a'-res, leaving over 24,000 acres-

for rubber and other products

The directorate includes Sir Heary A. Blake, G.C.M.G.,,

Sir Edwin Cornwall, M.P., Lord (Jsborue Beauclerk. the

lit. Hon. Lord Teynham, D.L J.P., and Mr. Joseph Xolan,.

M.P.

A correspondent writes from Antigua :

'
I note that, on

page 131 of the AgrUuUum! News of Jfay 1, 1909 (Vol.

VIII, Xo. 183), reference is made to experiments which are

being conducted at the Pirto Eico Experiment Station in

connexion with the indu«-ment of a change from staminate-

to pistillate flowers, in the (;ase of the papaw, by the removal

of the terminal btid.

It may lie pointed out, in that connexion, I hat this is-

a common practice in Antigua, the removal of the terminal

bud being eftected by the rough method of cutting horizon-

tally through the trunk of the tree at a distance of :i few feet

above the ground. Afterwards, a fiat stone is placeil on the-

wound, presumably in order to prevent injury.

A possible explanation of the fact is that, as f miale

organs in plants, are often, in the presence .--f a large supply
of food, produced to the |;)artial or entire exclusion of male

ones, the plant food which has been stored in the stem

affords the stimulus which leads to the change.'
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WEST INDIAN FRUIT.
THE NORMAL AND ABNORMAL
SEEDLINGS OF THE MANGO.

In connexion with the article on ' The production
of more than one Seedling from a Single Seed of the

Orange and Maugo', published in the current volume
of the Afjr-iculturul Neivs on p. l.S7, the following
remarks may be of interest.

In the article referred to it was shown that the

abnormal seedlings were of the nature of vegetative
buds formed from the nucellus of the seed, and conse-

quently, would breed true to the parent plant, while

the normal seedling was the product of cross-fertiliza-

tion and could not therefore be expected to come true.

ilr. Jones, Curator of the Botanic Station, Doniiniea,
Las furnished the following interesting information in con-

nexion with this point. He says :
—

'

I have raised a large number of mango .«eedlings for

stocks at various times, and I have noticed that the majority
of varieties in Dominica are normal. Occasionally adventi-

tious seedlings are formed.
' One point in connexion with this is wnith noting.

When several seedlings are produced from one seed, one

seedling, evidently the normal one, is stronger than the rest.

It has u.snally twice the size and much greater vigour than

the others, which are probably adventitious. Should this

prove correct, it means that the adventitious seedling.s which

may probaljly breed true, can be selected ^vhen in the seed

beds. This would be very important. It also explains why
there is hardly a case on record where good varieties, which

produce both normal and adventitious embryos, breed true ;

for it is certain that the weak seedlings, probably adventi-

tious, are discarded for the strong seedlings, probably normab.
This point should be tested by growing the weak seed-

lings ol such varieties until they bear fruit, when it can be

seen whether they have come true to the original stock or not.

The same could be done with the strong seedlings which
would not be exiiected to breed true.

In order to shorten the time necessary fur tlu'se experi-

ments, the following method, for inducing the trees to bear

while still very young, might be adopted. This suggestion
is also due to Mr. Jones. He finds that the shock caused

by grafting and heading liack will in some cases cause the

stock to bear fruit when only twenty months old. OtJiersliave

found that twistuig the tojj of the stem or damaging it in

any similar way will also produce the same result. In

this wav the seedlings niav he tested while still very voung.

Mr. Jones further suggests that 'it would be of
interest to know if varieties such as Pere Louis and No. 11,
which breed true, produce adventitious seedlings in clusters
of equal strength, the strong normal seedling being absent'.
These seedlings might also be tested to determine if they
were all adventitious, or if a normal seedling is really present
though exactly resembling the others.

Should it prove to be the case that no normal seedlin"
is present, it would point to the fact that in such varieties'
which breed true, normal fertilization does not take place',
and consequently, all the emliryos are formed by buddin"
from the nucellus.

^

In the mango, the increase in size of the fruit is attended
hy a decrease in size of the stone, and consequently of the
reserve food material that the embryo has to draw on. This
suggests that the better varieties with larger fruits are less

likely to produce adventitious embryos than those with
poorer fruits. This point, al.so, might easily be investigated,
and the results would prove of interest as indicating whether
attempts to grow improved varieties from seed were likely
to meet with success or not.

TBE OIL ENGINE FOR LIME-CRUSHING
MILLS.

The following information on the advantages of
the oil engine iu producing puwer for lime-crushino- is
obtained from notes which were received from Mr.°G.
Downing, Lisdara, Dominic i, through the Curator of
the Botanic Station in that Island.

'

These advantao-es
are stated to arise both in the simplicity of the structure
ami working of the engine itself, and "in the matter of
the attention and fuel reipiired for that purpose, as the
following excerpts from the notes show :

—
The construction tff the engine (a -o-horse power horizontal

Horiuhy) is simple ;
it is not likely to get out of order ; it

is compact, and is ecoinomical to work, bm-ning, as it does,
a low grade rock oil. The fuel consumption is very .small-
it nuikes little noise ;" is easily handled, and, once started,'

requires little or no looking after, for the oil is automatically
fed into the vaporizer by the engine itself when running.

When_ starting, it t^kos about ten minutes to heat tluj

vaporizer, and then the engine is ready for use.

The engine economizes space, time, labour, and trouble
;

its price is reasonable, and the workmanship excellent.

As is pointed out, such an engine should bo
specially useful in places where the supply of water is

limited.
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THE ORANGE THRIPS.
The Experiment Station Record for May 1909,

reviews parD 7 of Bulletin JJ, Technical Series,

Bureau of Entomolopjy, United States Department of

Agriculture, entitled The Orange Thrips, by D. Moulton.

The autlior presents a descri|ition of Euthrips cilri,

a speeie-s new to science, which has become a very important

orange pest in tlie southern San Joaquin Valley of California.

Curled and thickened leaves and scab-like markings on the

oranges have been known for from ten to fifteen years, but

these injuries have only recently been attributed to the thrips.

While the quality of the fruit does not appear to be affected,

yet, as oranges are graded and sold largely on appearance,

many thousands of dollars have been lost annually.
There are apparently two broods of E. citri.

' Adults

of the first brood appear just before the blossoms in

February, March and April, and a second brood appears in

July, August, September and October. Adults and lar-

vae of the first brood feed on the small oranges just as tiie

petals are being thrown ort", the larvae usually under the

protection of the sepals, and on the first growths of the

foliage. The second brood feeds on the nearly mature

oranges, and on the third and fourth growths of the foliage.
All varieties of oranges and lemons are attacked, but the very
noticeable scabbing on fruit is common only on the navel

orange; it is less conspicuous on the Valencia'. That the

thrips are not so prevalent on trees planted in sedimentary
or loam soils as where the soils are of a clayey or adobe
texture is explained in the protection afforded by the latter

.soil to the larval, pupal and early adult stiges, which are

presumably pa.ssed in the soil.

A strong tobacco extract and the cheaper soap washes
are suggested as lemedies.

PRE-COOLING.
In the Agrividtund A\'ics, Vol. \TI, No. IGl,

p. 200, mention w^as made of a process known as pre-

cooling, the purpose of which is to keep fiuits in as

good a condition as possible during transit. The

following additional information on the subject is

afforded in a report, by the British Consul at Chicago,
on the method as it is used by the Southern Pacific

Railway in California :
—

The process consists in rapidly refrigerating fruit, vege-
tables and other perishable goods at the point of shipment in

the cars in which they are to be transported. The chief of

the advantages of this process is that the product so pre-
cooled is allowed to become thoroughly ripe before shipment ;

and the transportation of any fruit or vegetable, hov.-ever

delicate it may be, for a long di.«tance, becomes fea.sible and

practicable ; so much .so, that its condition at its destination

is jiractically the same as that when it was shipped. As is

well known, fruit is ordinarily carried over long distances in

ice-cooled cars. The objection to this method has always
been that, during the two or three days that it took the car

to cool, the fruit was undergoing additional ripening, and
this had to be allowed for by shipping it before it was quite

ripe. Pre-cooling entirely obviates the necessity for this

premature packing, and allows the frnit to reach the consignee
in jiractically the same condition as it had been when freshly

picked.
The characteristic difi'erence between pre cooling ani

other methods of refrigeration appears to be that, in the

former, the warm air of the car is withdrawn intermittently

and its place is sujiplied by the admission of purer, cold air

which, by suitable means, is made to pass through the

packages of fruit. The jirocess is rendered all the more
efKcient by the production of a partial vacuum iri the car

before the colder air is admitted.

The first air which is driven from the car is allowed to

escape, but that which has been employed in cooling is

returned through a coil of cooled pipes, with the result that

moisture and vaixmrs given off by the fruit are separated.
The upshot, then, is that the fruit is not only (juickly cooled

at first, but that it travels in an atmosphere of fairly dry,
clean air which has been partly- sterilized by refrigeration.

BANANAS IN NICARAGUA.
The monthly Coiisvlur and Trade Report of the

United States, for June, states that attempts are

being made to develop the banana trade in western

Nicaragua along the Pacific coast.

A company has obtained a concession of 22.5,000 acres

of land, with the privilege of constructing all nece.ssary rail-

ways and docks, the free importation of all machinery,
material and supplies necessary, and the exclusive right of

exporting bananas from all districts bordering on the Pacific

Ocean in Nicaragua. The concession is to last for thirty-

years.
The firm undertakes to run a special line of steamers and

to pay 30c. gold coinage, for every bunch of bananas

delivered alongside its ve.ssels. It further assumes the

responsibility for any fruit that may be lost through its

failure to provide adequate transport. It is stipulated that

the steamers shall begin to run within one year of the date

of approval of the concession by Congress. The firm also

agrees to cultivate one-half of the lands allotted to it during
the first ten years of the concession, or in default to pay
.?.50,000 American gold.

The results of the enterprise, however, are uncertain, as

the district is usually considei-ed to be too dry for the

successful grow'ing of bananas.

DEPARTMENT NEWS.
The Imperial (Jommissioner of Agriculture pro-

ceeded to England, on duty leave, by the R.M.S.
'

Magdalena ',
on Jul}' 13.

Mr. W. Biffen, B.Sc, Scientific Assistant on the

staff of the Imperial Department of Agriculture, who
has obtained leave of absence owing to ill-health, pro-
ceeded to Canada by the S.S.

' Ocamo '

on the 7th

instant.

Mr. A. H. Kirb}-, B.A., Agricultural and Science

Master, Antigua, arrived in Barbados on .July 1.3, in

order to take up the duties of Mr. W. Biffen, B.Sc,
while the latter is on leave in Canada.

Mr. G. A. Jones, Acting Agricultural and Science

Master, Antigua, had been appointed to the post of

Assistant Curator at the Botanic Station, Dominica,
and will probably leave Antigua, to take up his duties

there, on July 31.
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WEST INDIAN COTTON.
Messrs. Wolstenholme & Holland of Liverpool

write as follows, under date July 2, with reference to

the sales of West Indian Sea Island cotton :
—•

An extensive business has been clone in West Indian

Sea Island cotton since our last report, at firm prices.

Spinners are not disposed to pay more than 14'/. for anything,

except a few small
' extra fine

'

lot,s.

The sales amount to about 800 bale.s, including Anguilla

I3ld. to lid., Antigua 13(1 to Hid., Barbados ISirA to 1.5c/.,

Montserrat 12Jrf. to 13'/., Nevi.s" 1 2f.7. to \3d.', St. Kitts

lid., St. Croi.\'l2)'/. to 14'/., St. Vin<:ent 11'7. to 17'1, and

'.stains' 6i'?. to 10'/.

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

Sea Island cotton in the Southern States, for the

week ending June 2G, is as follows :
—

The unsold stock of Islands now consists entirely of

planters' crop lots, held here or on plantation, aggregating 4.57

bales. The factors are still refusing to sell any of them

under 30c., and the larger proportion are held under

instructions from the planters at 35c.

The position in this market

unchanged.

thus remains

EXPERIMENTS IN HYBRIDIZING
INDIAN COTTON.

Mr. P. F. Fyson, B.A., F.L.S., Professor of Botany
at the Presidency College, Madras, has published ah
article on the .above subject, in Vol. II, No. 6, of the

Memoirs of the Department of Agriculture in India.

He worked mainly with two hearly related varieties of

Indian cotton, the Jowari and Jari, the first a variety of

Gosxypiiun hcrliaceum of Gannnic, the second a variety of O.

neijleciuin. Numbers of plants were grown, and the behaviour

of any pair of characters was studied through five generations,

a result, the author oomes to the c()n<'lusion that the two

pairs of characters observed, namely the ncijlifiina or lier-

bnceum shape of the leaf, and the yellow or white flowers,

segregate on Mendeliaii lines, the inijlcftiun leaf sliapr and

yellow tiowcrs Ixnng dominant.

The experiments on the round and [lointed .shape of the

boll failed owing to the damage caused by insects, and

experiments on the '

fiuziness
' and nakedness of the seed

gave rather indefinite results, but the author thinks that

this may be due to outside influences and rather incomplete
dominance. In this he is supported by Mr. F. Fletcher, of the

Bombay Agricultural Department, who finds that fuzziness

is influenced by irrigation. Other workers in India and

Egypt have found that fuzziness is dominant to nakedness,
but these experiments were only for two generations.

!Mr. Fyson also finds that, for two generation.s, length
and fineness of lint are ..dominant to the short and rough
woolly nature, and the widely opening boll dominant to that

opening only a little.

If further work reveals that these characters will segre-

gate through several generations, that is, that they will really
follow the Mendelian law, it will be possible to breed plants in

India, containing any desired characters, in a very short

space of time.

The author also found that the hybrids, at any rate in

the second generation and usually in the first, showed con-

siderable increase in vigour
—a result which agrees with those

of most other workers. He also expre.sses the opinion that
cross-fertilization i.s much more common in cotton than was
at one time believed. liecent work by Mr. H. M. Leake

supports this view.

COTTON EXPORT FROM THE VIRGIN
ISLANDS.

The amount of cotton exported from the Virgin
Islands during the quarter ending June ."JO, 1909, was
'S.5 bales, weighing 1<S,.S.54. H>. and having an estimated
value of £707. This quantity was made up of o.S bales

of Sea Island cotton having a weight of iS.o70 lb. and
an estimated value of £444 LS.*., and 47 bales of native
cotton with weight and value, similarly, of 10,484 lb.

and £2G2 2.s'. This is more than the (piantity shipped
during the whole of 1907, which was onlv .51 bales.

On comp.iring these figures wilii those of the similar

period last year, it is found that, during that tiine,

99 bales, of the estimated value of £1,202 I7.s. 8(/., and

consisting of 6() bales of Sea Island (estimated value
£99:5 !).s'.\ and 29 'bales of native (estimated value
£209 (S.s. .S(Z.) were exported.

In connexion with the editorial on the subject of

Hurricanes, which appeared in No. l.SS of \'ol. VIII of

the A;iririilttrrid Xiir.f, it is interesting to note that
a set of rules for the general guidance of those who
are likeK' to sutler from them has been drawn up by
Jlr. F H. Watkins, I.S.O., Commissioner of the Turks
and Caicos Islands.
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POSSIBILITIES OF PAPER-MAKING
INDUSTRIES.

In the PHiLiprixKSi.

In the Seventh Annual Report of the Director of
the Bureau of Science, Manila, lor the year ended

August 1, 1908, attention is drawn to the experimental
work which is being carried out with a view to testing

the suitability ibr paper making, of ceitain fibres

and fibrous substances in the Philippines, and the

advisability of installing a small plant with the object

of making practical investigations of the pulping quali-

ties of various materials is strongly brought forward.

There .seems to be no doubt, to judge from the numerous

inquiries, that ultimately, a great paper industry will be

established in the Islands. The large supplies of the different

classes of bamboos, grasses and other tibre-produeing materials,

and the diminution of the available sujiply in other parts of

the world, will render this necessary.

It is further mentioned that, as a result of investigations

at Manila, and of those of the British in Burmah, it is

certain that there are a number of raw materials in the

Philippines which are entirely suitable for paper-pulp manu-

facturing. Attention has been called to the po.ssibilities of

the industry, but the alleged reason why no develo[inient has

as yet resulted, is that capitalists desire particulars of actual

commercial practice, and not because the world's markets

feel that the existing available supply is a permanent one.

The report also makes reference to the recent legislative

attempts to regulate the wood-pulp tariff in the United

States, which were undertaken because of the decreasing

supply of raw material and the increased cost of wood-pul[>.

In Ceylon.

In connexion with the exhaustion of the wood

supply for paper-making purposes, to which attention

has been called above, as well as in recent numbers of

the Agricultural iVcfcs, the following extracts from

a letter from Mr. W. Raitt (a chemical engineer and

paper fibre expert of Bangalore, South India), to the

Tropical Agriculturist for May, will perhaps prove of

interest.

After pointing out that pulp must be produced

very cheaply, and from plants which grow without

cultivation, he continues :
—

Bamboo alone is capable of supplying tens of millions of

tons (of pulp) annually without injury to its permanence or

reproduction. By what is known as the acid process, it

yields an excellent pulp for news- or cheap book-paper, and

at a cost considerably below that of wood

My own investigations indicate that, in average bamboo

jungle, a well-regulated system of cropping v/ill yield 5 tons

per acre annually, or
2-}

tons of pulp, worth £7 to £S per

ton, f.o.b.
;
and an area of 8 square miles would suffice

to keep a mill making 10,000 tons per annum supplied

in jterpeluum.

Besides bamboo, there are several species of annual

grass, such as Idclioemum anguMifolium of Central

India. These are capable of being treated by the

alkaline method, which involves considerably less

capital outlay than the acid process, and may be worked

profit.ibly on a much smaller scale. The pulp produced
is equal to that of J'^sparto, and suitable for high class

printing and writing papers, and is worth about £9 to

£10 per ton, fo.b.

In recent numbers of the Agricultural News brief

articles have appeared dealing with the consumption
of forest products in paper manufacture, and these were

published with a view to encouraging to further effort

those who are experimenting in the production of paper
from other materials. The present time would seem

opportune for the people in the Philippines to take

steps in the direction of the commercial utilization of

their fibres.

FISH AND MOSQUITOS.
The following notes, in connexion with the use of

millions for the destruction of mosquito larvae, are
taken from the Bulletin uf the Societe Beige iVEtmlei^

Culoniides for June 1909 :
—

It is known that millions are not the only fish which
are responsible for the destruction of mosijuito larvae. Ter-

burgh states that the mosquito larvae disappeared from
a ditch as soon as a certain fish, of the genus Gahus, was
introduced. The Tropical Institute of Hamburgh has
known for several years that small accumulations of water
could be kept free of all larvae by fish of .several species.
Similar measures have been iirf)posed for Togo, Africa, by
Dr. Otto.

At Togo, experiments were made with sixteen kinds of

fish from the lagoon of Anicho, all 1.5 centimetres long. The
results were the .same with all of them. In a short time

after they were placed in the water all larvae were swallowed.
For further proof, six small fish, about 3 centimetres long,

were put into a ve.s.sel containing 100 to 150 larvae. In two

minutes, half the number was swallowed, and in half an hour
there were no more larvae. This experiment was repeated three

times with the same results. The little, .semi-transparent fish

had swelled, and one could easily verify that the stomach
was completely filled. The six fish had then destroyed up-
wards of -too larvae in about three hours.

These fish are all known to the natives, who are a fish-

ing people, and who have names for them. Those particularly
.selected for their qualities of small size and great resistance

are : (1) Sinkokpoloevi, I centimetres \\'i inche.s] long, which
lives well in captivity, even in foul water ; (2) Bocvi,
20 centimetres [S inche.s] long ; (3) Akpavi, -10 centimetres

[16 inches] long.
The Sinkokpoloevi is suitable for small puddles, the

other two for average sized ones. All three are of the same
value for large pieces of water.

At Anichf), tliL' fight against mosquitos has been greatly
hindered by the numerous boats out of service on the beach.

The water in the bottoms of these boats forms an excellent

breeding place for mosquitos. For a long time the natives

have followed the plan of putting small fish in the bottoms

of the boats.

The results in general, are much the same as those

experienced in the West Indies when millions have

been used for reducing the numbers of mosquito
larvae. In the article which recently appeared in the

We'<t Indian Bulletin, entitled
'

Millions and Mos-

quitos
'

it was mentioned that mosquito-eating fish

were known in Africa.

It may be added that a consignment of millions

(Girardinus poeciloides) has been taken from

Barbados to Southern Nigeria, and it will be interesting
to know later what results are obtained from the

introduction of this small fish into the waters of

Western Afrixja.
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NOTES AND COMMENTS.

Contents of Present Issue.

In this number, the editorial treats of the subject
of the application of green dressings from the point of

view of the effect on the plants used in the practice.
The consideration of the effect on the soil will be the

subject of the editorial in the next number.

In connexion with the article on )iage l.S7 of

Vol. vni, No. 186, dealing with the production of

more than one plant from eaih seed, in the case of the

orange and mango, there will be found, on page 22.S,

an interesting account of some observations made by
Mr. J. Jones, Curator of the Botanic Station, Dominica,
in relation to the mango.

Two new companies have been floated for the

purpose of the agricultural development of Jamaica.
Information respecting these will be found on page
227.

In continuation of the series of articles that have

appeared from time to time on the natural orders of

insects, an account of the Hymcnoptera, aTiiong which
are the ants, bees and wasps, is given on page 234.

The conditions and scope of the essay, for the

Trujiicfd Life competition, on the fermentation and

drying of cocoa are set out on page 237.

A method for the preservation of fruit, while it is

in transit, known as pre-cooling, is (les(-ribe<l on page
229.

Acknowledgement.
In connexion with the editorial dealing with

hurricanes in the last issue of the Agricidfaral A'cws,
it should have been stated that the block used in

illustrating that article was originally kindly supplied
by the United States Weather Bureau.

Distillation for Essential Oils.

For obtaining essential oils from grass or leaves at
the Botanic Station, Antigua, both ot the forms of

apparatus described and illustrated in the West Indian
Bulletin. Vol. IX, No. 3, pp. 276-7, have been

employed and, with due precautions to jirevent the

escape of heat from the drum of the still, have satis-

factorily extracted the oil from the raw material.
Some difficulties in working have, however, been

experienced. Among these are: in re-adjusting the
bottom of the drum after a charge has been withdrawn,
it is difficult, owing to its position, to make the joint

tight again ; time and fuel are wasted (in the first-

mentioned type) on account of the fact that a fresh
lot of water has to be introduced, and brought to

boiling-point for every new charge of material.

Mr. T. Jackson, Curator of the Botanic Station,
Antigua, suggests that these difficulties may be
obviated, in the case of the first type, by placing the
drum in a horizontal position over the furnace, instead
of in a vertical one, and making the alterations in the

positions of the perforated j)late andsupply and discharge

pipes, etc., that would be rendered necessary by the
chanire.

New Fruits.

Under the title 'Promising New Fruits', an
interesting article appears in the Year-book of the
United States Department of Agriculture for 1907.

Among the fruits mentioned is the manfo known as
the '

Sandersha', which was introduced into the United
States by the Department of Agriculture in 1901.
Two inarched trees of this variety were received from

Bangalore in July of that year and established at the

Subtropical Laboratory of the Department at Miami,
Florida. Fruit ha(i been obtained for two seasons
I'rom these two trees, which have proved very productive,
the fruit being of 'exceptionally large size, fine dessert

quality, and very late ripening season, all of which
points are apparently in its fivour as a commercial
sort.'

A second lot of inarched trees received under the
name ' Sundershah

'

are supposed to be the same
variety, but they have not yet fruited. The Sander-
sha is described as being long, compressed, and
rather slender in form, averaging about 20 oz. in

weight, occasionally attaining a weight of 2 lb. The
seed is said to be small in proportion to the size of the
fruit and the thickness of the tlesh. It is considered
well worthy of being tested in the mango districts of
Florida, Port Rico, and Hawaii.
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Cotton in Jamaica.

It is still hoped that a successful cotton industry

may be established in Jamaica. The disappointing
results of the last two j'ears may be entirely attributed

to the abnormal weather and attendant drought.
This year, however, the weather appears to be return-

ing to its more normal condition, and some satisfactory

yields have already been obtained which may possibly

encourage the extension of the industry, since the crop

possesses many advantages which make it suitable to

conditions in Jamaica.

Rainfall in Dominica.

The mean rainfall in Dominica for the year 190S,

based on the returns from thirty-three stations, was

10621 inches : this is 230 inches less than that of 1907.

As in that year, the highest rainfall was at Lancashire

and Gleau Manioc, but the positions have been reversed,

Gleau Manioc receiving 236"18 inches and Lancashire

226'11 inches. Of all the stations. Batalie has continued

to receive the least quantity of rain, and this is less than

that of last year by 3'39 inches. July, August,

.September and December were the wettest months,
the rainf.ill being greatest in December. It was during
this monih, too, than the greatest rainfall at any one

station took place, namely at Castle Bruce, where it

was 4.502 inches. February was the driest month :

then January. It is interesting to note that, since the

great decrease (20 inches) after 1900, the rainfall has

remained steady.

Suggested Field Staff for the Philippines.

The sugar industry is considered to be of such

great importance to the Philippine Archipelago that,

in the Seventli, AnniMl Report (August 190S) of
tite Director of the Bareaih of Science at Manila,

the advisability is suggested of providing funds, for afc

least two years, to place in the tield, a regular labora-

tory staff of at least three chemists with a man who
has made sugar chemistry a life study at the head.

Such a man, it is thought, could be obtained for

a limited period, although work of this kind is in great
demand in other sugar-producing countries.

Spraying for Scale Insects.

It is pointed out, in the Jaarnal of the Jiimalcfi

Agricidtiiral Society, that, although the methods of

making the different washes for this purpose and those

of applying them m.ay be known and employed correctly,
it is of equal importance, if the work is to be effective,

to have a knowledge of the best time to use them. As
the scale insect on the plant matures, its waxy shield

becomes more and more impervious, and its power to

protect the insect beneath it therefore increases.

This consideration affords an explanation of the

irregularity of the measures of success, with the same

wash, which are obtained at different times.

The obvious way, then, in which to ensure the

best results in attempting to reduce the numbers of

any given kind of scale insect, is to spray or wash just
after the eggs of a new brood have hatched.

Agriculture in the Bahamas.

The Report of the Board of Agriculture of the

Bahamas for 1908 is especially interesting as showing
the speedy commencement of a revival of agricultural

prosperity after a severe crisis brought about by
unfavourable natural conditions. Followin? a lonjr

drought in 1907, there were two severe hurricanes in

September and October 1908, which caused wide-spread
destruction to crops and other property. The distribu-

tion of sweet potato and cassava cuttings for the

immediate needs of the people and the re-planting of

the old, and opening-up of new areas of land by the

planters were the first efforts made to bring about
a return of prosperity.

The most important export during the year was
that of sisal fibre, the total value of this being

£46,6G9 : pine-apj)les come next with £17,821 ;
then

grape fruit and oranges, value £6,177. But the most

encouraging feature of the export trade of the colony
is the increased trade, notwithstanding the adverse

conditions recently experienced, in various minor

products, such as tomatoes and cocoa-nuts.

Accoiding to the report, the outlook for the sisal

industiy is good, as the demand for the product has

Toeen growing more rapidly than tli.at for the competing
fibres, and the state of the fibre markets of the world

indicates that this demand is bound to increase.

Barbados and the Canadian Exhibitions.

An exhibit has been prepared by the Barbados
Permanent Exhibition Committee for the Toronto

Exhibition (1909) and will go forward by the

S.S.
' Oruro

'

in A'.igust. It includes samples of the

principal commercial products of the island, the chief

of these being white, j'ellow, and dark cr3'stal sugars,
oscillated and muscovado sugars, molasses and fancy

.syrups, rums and falernums, and Sea Island cottor).

In addition, there are manjak, green tar, and infusorial

earth, and, among minor products, bitters, aloes, and
ornamental seeds. The exhibit, which is quite up to

the standard of former years, has been on view at the

office of the Superintendent of Agriculture.

The HamViook if Bnrt)ailo», which has been

prej)ared in previous years to be distributed at these

exhibitions, has not been continued this year, but the

matter relating to Barbados has been included in the

booklet The West Indies in Canada in 1909, which is

being issued by the Imperial Department of

Agriculture.

It may be mentioned that 7V/e West Indies in

Canada in 19UO is much enlarged over the issues of

previous years.

The list of books relating to the West Indies h.as

been added to, and a certain amount of advertising
matter has been included.
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INSECT NOTES.

Hymenoptera.

Several of the natural orders of insects have been

briefly discussed in recent numbers of the Agricultural
Nev:». The Hj-menoptera is the last of these to be

dealt with in this series of articles.

The insects which belong to the Hymenoptera are for

the incst part easily recognized and distinguished from those

of other orders. The ants, bees, and wasps comprise one

division of the order, while the other is composed lar^<ely of

parasitic insects, which are often so very small that they
would never be seen except by those who are interested in

them and are making a distinct effort to find them.

The Hymenoptera may safely be called the order of

beneficial insects. There are, of course, injurious insects in

this order, but these are a very small proportion of the whole,

and in the West Indies they are very seldom seen.

The honey bee, which provides' honey and wa.v, is

pcrhai'S the only member of this order which furnishes

a product directly useful to man : but the other members of

the same group, the wasps, which in some cases feed their

young with insects, and in others .store their nests with

spiders and caterpillars, are berieficial. The ants are useful

as scavengers. They are a great nuisance, especially in rhe

tropics, but are more often beneficial than directly injurious.

The parasitic Hymenoptera are e.xtremely useful on

account of their habit of depositing their eggs in or on the

bodies of other insects. The parasite is developed at the

expense of the host. No insects are too large, and it might
almost be said that none are too small, to be hosts for some

parasites. The enormous benefit arising from the parasitic

habit can scarcely be realized. It might be much greater,

however, were it not for the fact that in choosing their

host, many parasitic insects attack other parasites.

The adult Hymenoptei-a have two pairs of membranous

wings .similar in structure and appearance, the first pair

being slightly larger than the second. The head, thorax, and

abdomen are easily distinguished, the latter, in the case of

the mason bee, being attached by a very long, slender pedicel.

The metamorphosis of the insects of this order is com-

plete, the four stages
—

egg, larva, pupa, and adult—being
distinct and w-ell defined.

The Hymenoptera are the only insects which take care

of their young during the helple.ss and inactive portion of

their lives. The ants, bees, and wasps, all care for tlieir young,

feeding them, often moving them from place to place, and

even sealing up- the cells when the larvae are ready to

pupate. There are in the West Indies but few species
of bees. The honey bee {Api.'f iiiclliu-rd) is of course to be

found both wild and domesticated. The wood-boring bee

(Xp/ornpa finiliriala) is the largest of our bees. It lives in

.stumps, posts, rails, and dead branches of trees, boring out

a dee|) tunnel in which the eggs are laid. The main portion
of the tunnel is vortical and divided into several compart-
ments, one above another. An egg is laid at the bottom of

the tunnel, a supply of food is provided for the sustenance

of the larva, and a cross-wall built. This process of storing
food and laying an egg is rejjeated until the tunnel is all

divided up into chambers or cells. The cuiinus fact is, that

the insect developing from the first laid egg at the bottom
is the last one to get out of the tunnel. 'I'he male of this

bee is of a pale rust-red colour, while the female, which is the

more often seen, is shining black. A smaller form of wood-

boring bee {Xi/locojiaj^eneipennis) is sometimes found in the
West Indies.

The leaf-cutting bees {.Ve;/achi/e sjjp.) often seriously

injure ro.ses and other garden plants, and even completely
defoliate such large trees as the silk cotton. They cut out
circular pieces of leaf, of which they build their cylindrical
nests.

The wasjis are very interesting. They include the wild

bee, cow bee, and Jack Spaniard, of the social wasps, and
a long list of interesting, often brilliantly coloured solitary

wasps. The social wasps are well known and readily recog-
nized. They have a mo.st powerful and painful sting, but their

habits are very distinctly beneficial. The nests are built of

pajier, which the adult insects make by chewing up fibres

collected from wood or bark. The eggs are laid singly in

open cells, and the larvae develop in them. The adults bring
food, generally insects, and feed the young till they are ready
to pupate. The solitary wasps are able to sting spiders and
insects in such away as to paralyse them without killing them.
These paralysed spiders and insects are used for storing the

nests, so that the larvae, which develop later, may have living
food. Some of the largest forms of Hymenoptera are found

among the solitary wasps, as well as .some of the most

brightly coloured.

The ants are probably known to every dweller in the

tropics. They are most often noticed on account of their

attacks on foodstuffs and household supplies ; sometimes they
are remembered on iiccount of their disagreeable stings.

They build their nests in garden and lawn, and foster scale

insects and mealy-bugs and plant lice, and, in the case of the

parasol ant, the damage resulting from their leaf-cutting
depredations is often very great.

The parasitic Hymenoptera are perhaps the most useful
of all the insects in the West Indies. Almost every injurious

species of insect has its parasite, often more than one : and
without these u.seful forms of life the practice of agriculture
would present far greater difficulties than at present.
The eggs of the moth borer of the sugar-cane are
attacked by I'l ichoi/ntmi/in pretiosa, which attacks the eggs-
of many other lejjidopterous insects, including the cotton
worm and the arrowrcot worm. The larva and pupa of the
cotton worm are attacked by Chalcis ainiulafa, which

probably attacks also many other caterpillars.
A very useful hyinenopterous parasite is that which

attacks the black scale of cotton (Lecaiiiiim nii/niiii). Thi.s

insect, which has been named Zaloph<Ahrix mirinn, in

widely distributed throughout the Lesser Antilles.

There are many other parasites of .scale insects in the
West Indies. Many of these are now being collected for

study, and it is expected that our knowledge of this useful
class of insects will be considerably increased.

An exam|)le of a secondaiy parasite is to be found in the
case recorded by Mr. C. W. Jeinmett (see AipiciiUural A'eivs^
Vol. VIII, p. 74). Parasites of the cotton worm were sent

from Tobago (Chaids anntdata) and a Sarcophagid fiy was
found to be parasitic on the cotton worm, but a third

parasitic insect {Spilochah-is) was present, and was found to

attack the fly. It was a parasite on a parasite.
A very curious insect sometimes seen in houses, especially

walking on the window panes, is Evnnid l<iti'ii/(it<i. This
insect has long slender leg.s, and a very small abdomen,
attached high U[) on the thorax by a slender pedicel. As it

walks, it moves this little abdomen uj) and down with

abrupt jerk.s. This is said to be a parasite on the

eggs of the cockroach, and in turn it is parasitized by
a smaller one. >
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FIBRE INDUSTRY Ilsf BRAZIL.
The i'ollowing informal.ion is taken from the reports

of tlie Atiierican Consiil-General at Rio de Janeiro, and

the Consul at Bahia, published in the United States

Consular liei)nrt for June last :
—

Pf;Ei.\'l FIBRE. The fibre obtained from this plant is

equal to the Italian linen fibre in price, iuul the jute possesses
the qualities of linen and hem[i, 'with some advantages in

printing and dj'eing. The industry is in the hands of a

Brazilian Company, that has planted an area of 680,000

square yards with the perini plant, and has contracts with

planters for 1,6.50,000 square yards, making a total area of

2,330,000 square yards.
The rate of production of finished fibre is 3,194 H). per

acre per planting, including fibre of all grades, and there are

under present conditions, two crops a year from one planting.

The fibre consists of about 1,300 Bx of fine, and 1,900 tt..

of coarser quality.
The prices at recent sales have Ijeen at the rate of 16"lc.

per fi). of the first grade, 8'7c. per Iti. for second grade, and

5".5c. per It), for the third grade, making an average of 10c.

per lb. for all the fibre grown. At this rate the earnings
amount to about §320 per acre.

The plant was at first e.xpected to give three or four

•crops per planting, but under the present, somewhat

primitive methods of agriculture which prevail, it will only

yield two crops per planting. Further, the cost of planting
and cutting the crop, the transportation and other ojjerations,

has been great. There has, however, been practically no

cost for land, as this was mostly granted by the Government,
who originally also subsidized the industry.

Moreover, the methods employed for macerating the

plants have been on the Italian and French .systems, and have

been mostly carried out by hand and without modern tools.

The chief machine employed is limited
'

in capacity and

requires twenty-seven men to operate it.. Consequently the

expenses of labour and tankage in macerating have been

heavier than was anticipated.
It is, however, expected that matters will .soon .show

considerable Improvement. Motor [iloughs from the United

States are being introduced for preparing the land, and anew

macerating machine, with twice the output of the present one,

and requiring only six men to work it, is being in:ported from

the same country. This \\'ould mean a considerable increase

in the production per acre, and with improved methods of

maceration, considerable increase in the profits obtained.

PIASS.WA FIBRE. The Piassava (Attalea fitnifeya) is

a species of wild and trunkless palm, which yields a fibre

suitable for brooms and brushes as well as the coquilho nut,

used in the manufacture of beads, buttons, cigar and cigar-

ette holders, etc.

]t grows wild in many coastal pnrtions of Kahia, inore

especially in the southern part. It prefers a very .sandy soil,

and consequently, the land on which it grows is very poor

and almost devoid of vegetation, with the exception '.if .sage-

brush and cactus
; if, however, tlie.se are burnt off the ground,

the pias.sava is said to come up of itself.

The bark is soaked in water till the useless tissues

liave rotted out, when the fibre is dried, cleaned, cut into

specified lengths, and sorted according to quality. It is then

ready for export.
The labourers are usually paid a fixed price per arroba

(32 lb.) of fibre cut, usually from 60 to • 90c., accord-

ing to the distance the fibre has to be conveyed after cutting,

since this wage includes its delivery at a seaport or railway
station.

The methods employed for cutting and macerating are

very primitive, though the British firm that owns a large
portion of the private plantations uses manufactured
<;ombs for combing out the fibre, and machine-made,
but hand-operated, steel cleavers for cutting it into lengths.
Improved machinery would probably greatly decrease the

expenses of m-)nufactaring.
The trees need no cultivation, and if carefully handled

will continue to yield fibre annually for a period of thirty years.

TLey average from ten to seventy-five per acre. For the pur-
pose of growing this and other plants, large tracts of land may
hi obtained from the .State at from §1 to .f 2 per acre.

The average exports for the last few years have been
about 1,318 metric tons of fibrg and 429 tons of coquilho nuts.

There is an export duty of 21 per cent, on fibre and 8 per
cent, on nuts, on a valuation arbitrarily fi.\;ed by State ap-
praisers. The average export duties have amounted to

$1890 per ton on piassava, and 'j2-40 per ton on coquilho
nuts. The fibre, cut to .size and ready for manufacture, sells

at .§200 to .§32.5 per ton, according to quality ;
and the nuts

at i?40 to !?G.5 per ton, according to size.

As the lands on whicLi the piassava grows in Bahia
often contain several other forms of fibre plants also of con-

siderable value, this industry, especially with improved
methods of cutting and preparation, seems to offer consider-

able prospect of realizing large profits to any one interested

in fibre production.

AGRICULTURAL EDUCATION IN THE
UNITED STATES.

The following will serve to give an idea of the

growth of Agricultural Education in the Ignited States

{E.rperihwitf Station Record, February 1909).

The total income of the Agricultural Colleges was
.$.5,000,000 in 1897, $1.5,000,000 in 1908 ; the value of their

property was .-5-51,000,000 in the former year and $96,000,000
in 1907. The students in 1897 niunbered 4,000; in 1908,
10,000.

One agricultural high school existed in 1897, and there
are now 55. Not one normal school taught agriculture in

1897, but now 11.5 do so, besides many privately endowed
schools. About half of the Agricultural Colleges now give
training courses for teachers in agriculture ; 44 States and
Territories give .some instructions in elementary principles of

Agriculture in the lower schools. The Graduate School of

Agriculture for instruction of investigators and for discus-

sion of advanced problems of research in agriculture was

organized in 1902, and is now doing work under the As.socia-

tion of American Agricultural Colleges and Ex[)erinient
Stations. A strong movement for the systematic organiza-
tion of all agencies in agrieultui-al extension work has been
started within a few years, and the National Educational
as.sociation has added a department of rural and agricultural
education.

Outside of schools which are for the education of youth
and teachers in agriculture, the farmers have received

a greatly increased degree of education by means of demon-
stration work and advice given orally and by letter, bv
countless official and private publication.s, by corn and live-

stock judging contests, and by farmers' institutes. The
number of sessions of the last named held in 1908 was

14,000, with an attendance of about 2,000,000 per.sons, an
enormous increase over the attendance twelve years ago.
About 1,200 trained lecturers are now employed in fariner.s'

institute work in all States and Territories.
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GLEANINGS.

The Grenada Scairhli;//if nnnounccs that tlie cultivation

of tobacco will jshcrtly be t'stalili.shed ou commercial lines in

lliat Colon}'.

Though accurate information is not yet to hand, it is

exiiected that about 300 acres of Sea Island cotton .vill be

l)lantcd this year, in Antigua.

A demand for consignments of limes, jiine apples and

liananas from the West Indies is announced on the part of

Thomas Nash, 72, Octagon, Plymouth.

A proposal has been made for the establishment of

a Professorship of Agricultural Science at Melbourne

University, at a salary of £1,000 a year.

' The first step in conserving moisture is to put the

soil in such a condition that it will permit the rain to enter

freely, and into a good, deep reservoir '. ('/'iniisnni/ Aijri-

eidtuxtl Joarnat.)

A mosquito exterminator consisting of a jiowder for

fumigation made from local vegetable products, chieHy Mar-

gosa leaves, is being tried in malarious districts in Ceylon.
It is .said not to contain any deleterious ingrc'dients.

In a paper by Profes.sor I'.ernthsen, on the fi.xation of

atmospheric nitrogen, read before the Seventh International

Congress of Applied Chemistry, it is stated that considerable

quantities of 'air saltpetre' will shortly be put on the

market and that, probabl}-, within a few years, the annual

output will reach 100,000 tons.

The Curator of the Botanic Station, Antigua, reports
that, during the month of .June 190'J, there have been
distributed from that Station the following plants and seeds.

Plants : lime, 6-50
; decorative, 175 ; mahogany, 46

; C'asui-
rina ef/iiisflifnlia, 1 1." Seeds : Barbuda bean, 100 lb.; broom
corn, 12 lb.; miscellaneous, 13 tt).

The June shipments brought the total export of

Trinidad cacao for the half-year to the record quantity of

34,472,394 ft., being 4,747,032 ft. more than at the same
date last year, and 1,580,.t70 ft. over the previous record iu

1904, when the shipments to June 30 were, 32,891,824 ft.

(Proceediiios of tlie A<ir)cnltii}(il Socii'ti/ of Trinidad and
Tohaijo, June 1909.)

In Fci/smannia (an agricultural publication of Java)
information is given iu connexion with a littledcnowu variety
of coffee whicli grows in Uganda. It is stated that this

appears to be very ))roductive, of quick growth, and little

liable to be attacked by disease. The opinion is further given
that this variety is cpiite up to the standard of Coffea rofjvsfa,
and is probably superior to it on claye}' soils.

Ill icliitinii to manurial experiments with cacao, it is

noted in the Circular'and Agricultural Journal of the lioval
llotanic Gardens, Ceylon, Vol. IV, No. 1-5, that, at the

Experiment Station, Peradeniya, it has been found nuich
more satisfactory to take the yield from July 1 of one year
to June 30 of the next, instead of that from January to
December. In tliis way, the re.sults obtained by the use of

the different manures are more accurately indicated.

The ^fcdira/ Jic/jorf for St. Kitts-Nevis and Anguilla, for

the year 19CS, states :

' A most useful and necessary Ordinance

to make provision for the destruction of mosiputos was

passed during the year, giving the District Boards fif Hraltli

full power to dull with the scourge '.

Messrs. Sandbach, Tinne it Co., (Liverpool) and Sand-

bach, Parker A ("o., (Demerara) announce that the address of

the Montreal agency recently opened by them under the

name of the W,cst India Comjiany, Limited, is : St. Nicliolas

Building, St. Nicholas Street, Montreal.

The Louisiana I'la n Icr states thi\t the weather conilitioi-.s

in the upper portions of that State are quite satisfactory for

the growth of sugar-cane, but that the middle and lower

portions arc suffering from excess of rain, which is preventing
the work of laying by the crop. A few days of warm dry
weather would, however, speedily rectify this and render the

<;eneral piospeets quite promising.

According to the C.S. Dad// Conxular and Trade
Tu'jiorff, No. 3,354, the agricultural interests of Panama are

.seriously menaced by a plague of locusts, large areas in

certain districts having been denuded of foliage, and plants
and croi)s almost totally destroyed. The most general method
of extermination is to dig trenches with perpendicular sides,
into which the locusts are driven by beating the grass and
trees with switches. The insects are then destroyed by
means of soap-suds, and the trench filled in to allay the
odour.

According to the E.rjteriincnt Stat'on Record of the
United States Dei)artment of Agriculture, Vol. X.\, No. 9,

instead of a grant of a lump sum being made for the

carrying on of the work of the Bureau of Entomology, as
has been the case heretofore, a new law has been passed
whereby the grant is now divided in such a way as to

restrict the expenditure under different sub-heads, a pro-
vision being added that, under unforeseen conditions, 10

per cent, of the appropriation for nuscellaneous expenses
under any one head nuiy be used iu addition.
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STUDENTS' CORNER. 'TROPICAL LIFE' PRIZE ESSAY.

JULY.

Middle Period.

Seasonal Notes.

The young cotton plants, wliicb, under favourable

conditions, will have begun to make a good stand by this

time, should be frequently hoed, in order to keep weeds

down, until the plants have attained at least half their final

height. Continued careful examination should be made of

the plants and, if they are found to Ije sufl'ering from attacks
of plant-lice, to which they are prone, they should be sprayed
with weak kerosene emulsion.

As dry weather has followed the planting of canes in

many cases, a note should be made, if possible, of the relation

between the number of plants surviving and the kind of soil

in which they are growing. This, if the canes are all of the

same kind, will give a hint as to the comparative water-

holding capacities of the different kinds of soils. Where
there is little variation in the type of soil, and different varie-

ties of caues have Ijeen planted, observations shouhl be made
on their relative powers of becoming established under
adverse conditions of water-sui)ply. Is it beneficial, or other-

wise, for canes to come up under wet conditions, and then to

be subjected to dry weather i

Where green dressings are being raised, each kind
should be examined with a view to its future identification.

Xote should also be made of those which give the best

cover, and which are least subject to the attacks of

insects. The importance of the consideration of the condition
of a soil, as regards its water-content, in places which are
liable to suffer fron^i drought, should be recognized. A crop
which is being raised in order to serve as a green dressing
later on may, in the drier soils, decrease the amount of water
to such an extent as to prevent the succeeding crop from

being capable of benefiting from it.

In the next few months, as land will be in preparation
for cane ].>lanting, ploughing will be in progress, and a good
opportunity will be afforded for making observations on the
different characters of the various soils ploughed up in different

districts. Careful note should be made of the working of the

plough : pay attention to the action of the mould-board on the
furrow slice, and try to get an idea of the way in which such
action helps to break up (pulverize) the .soil. Time may be

profitably spent in paying attention to fields that have been

ploughed, from day to <lay, and noticing the rates at which
different kinds of soils

'

moulter down'. Where implemental
tillage is employed, examine the various implements so as
to gain a knowledge of the ways in which the different parts
are eir ployed ; then, when they are in use, familiarize your-
self with the various operations which they are intended to

perform, and with the reasons for those operations.

Questions for Candidates.

PRELIMINARY QUE.STI0N8.

(1) Explain why some leguminous plants will not thrive
on certain soils.

(2) Why should plants be cut back when they are being
tran.sj)lanted '!

ISTERJIEDIATE QUESTIOKS.

(1) Indicate briefly the chief sources of gain to a .soil.

(2) Give some account of the relationship of lime to the
action of manures on crops.

In reference to the announcement in the Agri-
cultural News, Vol. VIII, N OS. 187, p. 204, and 188,

p. 220, that Tropiccd Life has arranged to otfer a prize
of £.50 for the best essay on the fermentation and drying
of the cacao bean, the following rough draft (wliich
need not be followed too closely) for the guidance of

candidates, which appeared in the June number of that

paper, is now given ;
—

The essay should record precisely and in full detail the

changes resulting from the processes of fermentation and
drying that take place in the bean from maturity in the pod
to the time of putting the cured beans into bags for market.

Biological as well as chemical changes should be noted. The
action of maximum, minimum and optimum temperatures,
and of checks producing differences of times in the fermenta-
tion and drying processes, should be noted for every stage.
The dirterences due to such variations on the resultant cured
bean should be clearly traced. The possibility should be
discussed of producing at will by such variations, and inde-

pendently of the natural character of the bean, varieties of
taste and of colour, both internal and external, .so as to

simulate the different kinds of cocoa known on the market.
Alterations that might be made in ordinary methods, so as to

improve the quality of the cocoa, .should be explained. Waste
products should be considered, and their potential value
indicated.

The experiments on which results are based .should deal
with the beans in marketable quantitie.s, and samples should
Ije submitted in illustration of statements made.

The terms on which all candidates enter the competition
are as follows :--

(1) The copyright of all es.says sent in becomes the

property of the publishers of Tropical Life absolutely,
whether successful in winning the prize or not.

(2) The publishers of j'Vo^j/ra/ Z/ri' have the sole right
of publishing the essays, and the copyright of such publica-
tion to Ije vested in them. Permission to publish in any lan-

guage must be obtained from the publishers of Tropical Life.

(3) Every candidate or competitor agrees to accept as
final and to abide by the award of the Editor of Troiiical
Life, whose decision in the matter must be taken as binding.
No correspondence can be entered into respecting the awards.

(t) An English translation must accompany all essays
not written in that language, so that the onus and risk as to
correct translation will rest with the competitor.

(•5) Essays must be written on one side of the paper
only ;

when possible the essay should be typewritten. In any
case the writing must be clear and distinct. Corrections

causing doubt or difficulty to decipher must be avoided.

C6) All essays must be sent to the Editor of Tropical
Life at his City Oflice, 112, Fenchurch Street, London, E.C.,
to reach him on or before January .31, 1911. No essay
arriving after that date will be eligible for competition.
Every essay will be acknowledged on receipt.

(7) Every essay sent in must have attached to the head
of the first page the competitor's full name and postal
address. In submitting the essays to the Judges, the name,
however, Avill not be made known until after the prize
is awarded,

(8) After the prize has been awarded, any balance left

over will be devoted to publishing those essays which, in the

opinion of the publishers, are considered of sufficient merit.

(9) Competitors must fill in and attach a coupon,
presented with Tropical Life, to their essay.
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COPPER AS AN ALGICIDE.
The group of water plants known as Algae includes

the seaweeds and a great variety of fresh-water forms,
which occur as scums atid slimes, which give the water

peculiar greenish and bluish-green colours, and often

imj)art to it an offensive odour and occasionally even
render it highly unhealthy.

Water in the West Indies, in ponds, pools, tanks
and reservoirs often supports vigorous growths of algae,
and it may be of interest to the readers of the Agri-
culfrral N('v:s to know that by the use of copper
sulphate such growths may be prevented, or the plants

•already developed may be entirely destroyed.

Bulletin 76 of the Bureau of Plant Industry of the

United States Departmi-'nt of Agriculture, entitled

Copper as an Ab/irUlr mid DisinfectaiU in. Water

l-^upjilics, gives results of a large number of trials, and
the amounts of copper sulphate that may be present in

the water without in any way injuring it as a drinking
water.

The followinc: statements taken from the conclu-
sions and sumnv V of the bulletin already referred to

may be of inter. .
—

Experience l.,is demonstrated the practical value of

copper .sulphate as an agent for the purification of coulam-
inated water, and it is believed that mast of the important
conditions likely to obtain have been encountered and success-

fully dealt with. Unsuspected features may arise, however,
and more complete information on the influence of the
chemical constitution and temperature of the water, and on
the recurrence of jiollutiiig organisms is very much to be
desired. It is therefore urged that water engineers, sanitarv

engineers, and others who may be interested keep accurate
records of treatments made, and report any unusual cases

that may present themselves.

From the results of over fiftv reservoirs successfully
treated for the removal of algae, the following facts have
been develojjed :

—
Much less copper is required to eradicate algae fr(:)m

reservoirs than would be necessary to destroy algae under

laboratory conditions.

The eftect of this metal upon fish is of considerable

im[)ortance and requires more study.
The ph3-sical and chemical constitution of a water are

factors to be considered in determining the quantity of cop-
per sulphate to use in a water-supply.

The elimination of pollutmg fornrs sometimes ir.?kes

possible the development of other species, but so far these

species have never been the cause of complaint.
As a result of the sudden destruction of grept numbers

of poUuting algae, for a few days innnediately af.ir treatment
of a water-supply there is sometimes an increase in odour and
taste.

The use of copper is an efficient emergency method for

sterilizing water contaminated with the oacillus of typhoid
fever.

^fetallic copper offers a conven'.jnt and efficient means
t)f sterilizing small anounts of water.

Copper may be useful in the proper disposal of sewage.

Copper is of great value as a sui^plement to filtration in
case of accident or mismanageiuent.

Under certain conditions copper may be used to great

advantage in connexi^ with filtration.

There is no authentic record of fatal copper poisoning,
and many of the best authorities do not consider copper
a true poison : they hold that it is a natural constituent of
the body and in minute quantities has no effect upon man.

The suggested medicinal use of copper in cholera,

typhoid, and related diseases seems important.

A very useful, and at the same time, simple
method for the application of copper sulphate is as
follows :

—
The necessary amount of copper sulphate is put into

a bag of coarse mesh and slov.-ly dragged through the water.

By a process of gradual solution the water will become
impregnated with the -copper sulphate. In large ponds or
reservoirs this may be carried out by tying the bag of

sulphate behind a boat and quietly rowing about : in smaller

ponds or canals the-'i bag fixed to a pole can be dragged
through the water by a man walking along the bank.

The amount of copper sulphate required to completely
destroy fresh water algae is very small, but it must be
mentioned that more is required in warm countries than in

cool.

When a sufficient amount of copper sul^Jhate was used
to give a strength of 1 part in from 4,000,00U to 10,000,000,
or say 1 jjound of copper sulphate dissolved in 1,000,000
gallons of water, it was found sufficient to destroy nearly all

forms of green algae, ;uid in most instan'jjs did not injure the
fish in the ponds.

The proportion in tanks and small receptacles could

easily be worked out and experinrin'vS might be tried as to
the smallest amount that would T/.irifj' any given body of

stagnant water.

RICE IN BRITISH GUIANA.
The last report o' Messrs. Sandbach, Parker & Co.,

of Georgetown, on the rice industry of British Guiana,
dated July 9, 19'jC, gives information as follows :

—
The weather has contiiuied very wet during the past

fortnight, and very little milling has been done by small mills

in the country. The larger factories that have driers installed

have been ousy milling for shipment to the West India
islands, ind stocks of paddy are getting low.

Although the area planted this year is somewhat larger
than iast, the unfavourable weather experienced during the

pf:.st few weeks ha.s_ been responsible for the flooding of

several hundred acres, where the returns will at least be poor
if any crop is obtained. The planting has been late this year,
and the bulk of the October-December crop will not be

reaped until late in November.
Jjocal demand has .somewhat improved, and prices would

be better but for the fact that a quantity of inferior rice of

various grades is being offered at low rates.

Shipments to the West India i.slands di'.ring the fort-

night amount to 2,800 bags, being principally to Trinidad
and Barbados.

The exports to date are now about the same as they
were at this time last year.

We quote to-day, f.o.b , Demerara, for good export
quality :

—
17.«. lOld. to 18s. 'lOld. per bag of 180 ft. gross.
\Gs. Ihltoni.ild' „ „ „ 164 1b. „
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WEST INDIAN PRODUCTS.

Druses and Spices on the London Market.

The following report on the London drug and

spice markets for the month of June has been furnished

by i\Ir. J. R. Jackson, A.L.S. :
—

The general conditions of the spice and drug markets

during the month of June, show a decided iinprovement,
which commenced with the month and was fairly maintained

to the end. In no one jjarticular product, however, was
there anything calling for special note as will be seen from

the following items.

As there were no auctions Iield in tlie first week of the

month in consequence of the Whitsuntide holidays, it was not

till the 9th that the first sale took place, at which Jamaica

ginger was offered to the extent of 1,650 packages ;
and

300 were disposed of at the following rates : GO.f. to 62.s. for

fair bright, SG-v. to 59«. Gd. for middling to good middling, and
oOs. to 55.V. for ordinary to good ordinary. At the .same

auction, all other kinds offered were bought in at the follow-

ing prices : unsorted native Calicut, oQ.i. to 60s.; brown

rough Calicut, iOs.\ rough, 37.s-., and Japanese limed, 32,s-.

A week later, the market wa.s exceedingly c[uiet, the whole of

the offerings of Jamaica, consisting of 384 package.s, were

bought in, and of 585 packages of Cochin and Calicut brought
for work, only 36 were sold, washed rough Cochin fetching
41s. Brown rough Calicut was bought in at 40s. Again on

the 23rd, the same quiet tone prevailed, imly 40 packages of

Jamaica, out of 500 offered, found buyers at from 59s. to 64s.

for middling to good middling, and 52s. for good ordinary
small. Seventy bags of Japan were brought forward at this

sale, 20 of which sold at 27s. 6d. for limed wormy. ( )n the last

day of the month ginger of all kinds was represented in the

catalogues, some of which, liowever, were not brought for-

ward, amongst them being 64 packages of .lamaica. It was
stated that private sales had been effected for good fine, at

from 58s. to 62s., (_'ochin fetching 39s. to 41^-. for washed

rough.

MACE AMI I'l.MKNTd.

(Jn June 9 there was a steady demand for AVest

Indian mace, the prices ranging from l.v. 6(7. to Is. Td.

for ordinary to fair, and Is. 3d. to Is. 5d. for broken. A
few cases of good Java were bought in at 2s. A week later,

out of an offering of 28 packages of AVest Indian, 25 were

.sold, fair pale realizing Is. 9/1., pale and reddish Is. 7d. to

Is. Sd., and fair to good red Is. (id. to Is. ftd. On the 23rd,
16 packages of West Indian were offered, and disposed
of at similar rates. At the auction on the 16th, pimento
was repre.sented by 117 bags, 55 of which were disposed of

at 2-}rf.
for fair, and

^2j^d.
for ordinary mixed. On the 23rd,

the offerings amounted to only 1 6 bags, which were all bought
in at 2|-(Z. for small. At the last auction on the 3()th, 68

bags were catalogued, but none were offered.

AiaiowuooT.

There has been a very quiet market in this article. At
the auction on the 30th, 1 20 barrels of fair manufacturing
St. Vincent were brought forward, and bought in at 2'/.

per R.

SAESAI'AKILT-A.

At the drug auction on the 17th, sarsaparilla was repre-
sented by 41 packages of native Jamaica, 10 of Lima-Jamaica,

21 of ^lexican, and 13 of Honduras, but there was no grey
Jamaica. The whole of the 10 bags of Lima-Jamaica was

sold, fair fetching l.s. 1(7., and rather lumpy Is. Fair red
native .Jamaica realized Is. to Is. Id., while 10t7. to lid. was

paid for ordinary greyisli to clull-red and yellow mixed, and
9(7. to 9ic7. for common dull-red. Xone of the Mexican nor
Honduras found buyers.

KOLA, TAJIARINDS, i^ASSIA FISTULA, ETC.

In the middle of the month, 2 bags of dull Jamaica

kola, part wormy, was sold at lid. per lb. Eighteen bags of

ordinary dark Ceylon fetched If (7. per tt>., and for 6 bags of

dull mouldy Ceylon 2-J(?. per lb. was paicL At the last sale

on the 30th, 1 bag of green, part mouldy Jamaica realized

2|(7. per lb., and 1 of fair dried Jamaica fetched
1-^(7. per ft.

At this same sale, out of 24 packages of Cassia Fistula

offered, 13 were sold at from 16s. to 17s. percwt. for fair

Dominican. On the 16th, 5 packages of fair West Indian
tamarinds in bond w-ere sold at from 8s. to 9s. 6(/. per cwt.

Fair East Indian black were bought in at r2s. 6((. per cwt.

On the 30th, 52 packages of dry Antigua in bond were

offered, 42 of which sold at 10<. per cwt.

SPONGE FISHERIES IN THE
PHILIPPINES.

We gather from the latest Anaaal Report
(August 1908) ('/'

th.r Director of the Bureau of
Science, Manila, that sponge fisheries which will

prove to be of considerable value commercially have
been located during the past year, The first shipment
from the Sitkani sponge bank arrived in Zamboanga on
June o, and will be shipped to Singapore. These

sponges are said to be of fine, soft texture, very tough
and elastic. They compare very favourably with the
best grade of the Florida '

sheep's wool sponge ', and
doubtless a good price will be realized for them.

Twenty thousand sjjonges have been taken at Sitkani.
The following information in connexion with the

curing of sponges and the laws proposed for the

regulation of sponge fisheries may be of interest :
—•

AVhen in the water the conunercial sponge is black and

slimy, growing in a depth of from 30 centimetres to 30

metres, or more. The sponge is taken up either with the

hands, or with a hook on the end of a pole. It is then placed
on shore or on a platform in the sun for a day or two, until

dead. Afterwards it is placed in an enclosure built on the

edge of the salt water and allowed to remain for eight or ten

days, a man going over the sponges each day, or as often as

is necessary, squeezing them out and beating out pieces of

shell or coral. They are then threaded on strings and
allowed to dry. This is the usual bleaching process. They
may also be bleached by di[iping them in .soap-suds two or

three times and placing them in the sun. t Jiemicals are also

used, but they cause more or less damage to the fibre.

On account of the custom of taking even the very

youngest sponges, prompt regulation of the sponge fisheries

is urgently needed. A law shoirld be enacted pnJiibiting the

taking of sponges which measure less than 10 centimetres

through their least diameter, at the centre. If all inshore

sponge grounds were declared Government property, which

may be leased for a long period, it would cause every collector

to take care of the ground rented by him, and to allow the

sponges to grow to full size, so that he may gain a profit

compatible with his holding the grotind under a long lea.se.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,—The West India Committee Circular,

July 6, 1909
;

Me.ssr.s. E. A. de Pass & Co.,

.June 11, 1909.

Arrowroot—St. Vincent, Ijrf. to S^d., according to quality.
Balata—Sheet, 2/5 to 2/C ; block, 1/9^.
Bees'-WAX—No quotations.
Cacao—Trinidad, 53/- to 05/- per cwt. ; Grenada, 50/- to

56/- per cwt ; Jamaica, nu
ij
notations.

Coffee—Santos 30/- to 31/- per cwt.
; Jamaica, 41/-

to 94/6.
Copra—West Indian, £21 per ton.

Cotton—St. Vincent, Ihi. tolTrf. ; Barbados, 13irf. to

15J.; Anguilla, 13|(/. to Ud.; Antigna, 1.3f/. to 14Arf.;

Montserrat, 12hd. to IZd.; Nevis, 12|</. to ifW. ;

St. Kitts, 14<('.

Fruit—No quotatiiois.
Fustic—No ([uotatii'ns.

Ginger—Common ti> good cummim, 48/- in 51/-; low

middling to middling, 52/- to 58/-; good bright tu tine,

00/- to 07/-.

Honey—No quotations.
Isinglass—No q lotations.

LijiE Juice—Ea « . 1/- to 1/3 per gallon ; concentrated,
£18 15s. per cask of 108 gallons; di.stilled oil, 1/10
to 1/11 per lb., good quality firm.

Logwood—No quotations.
Mace—Steady.
NuTJiEGs—Quiet.
Pimento—Firm.
Rubber—Para, fine hard, 6/3i to 6 4; fine soft, 6/2 per lb.

Rum—Jamaica, 3/- to 3/3; Demerara. no (Hiotations.

Sugar—Ury.stals, 14/9 to 16/9 , Musc(jvad(j, no ([uotations ;

Syrup, no ([uotations ; Molasses, no quotations.

New York,—Messrs. Gillespie, ISr.os. & Co., Juno 1."),

1909.

Cacao—Caracas, IL'c. to 13|c. ; Grenad.a, ]2c. to 12ic. ;

Trinidad, 12c. to I24C. ; Jamaica, 10c. to lie. per tti.

Cocoa-nuts—Jamaica, select, $22-00 1. . .§2.3 -OO ; culls, §13 -00

to $15-00; Trinidad, select, §21-00 to .§22-00; culls,

§13-00 to §14-00 per M.
Coffee—Jamaica, ordinary, Tjc. to 8c.; good ordinary,

8i,c. ;
and washed up to lie.

Ginger— 9c. to 12c. per Ih.

Goat .Skins—Jamaica, no quotations ; Barbados, 65c.
;

St.

Thomas, St. Croix, St. Kitt's, 45c. to 48c. jier lb.,

dry flint
; Antigua, 50c. to 52c.

Grape Fruit—Jamaica, §4-50 to §6-00 ]ier barri-l.

Limes—Dominica, §3-.")0 to §4-25 per barrel.

Mace—28c. to 35c. per lb.

NuT.MECS—llO's, 8J,c. per lb.

Oranges—Jamaica, no iiuotations.
Pimento—4Jc. to 5c. per lb.

Sugar—Centrifugals, !)6°, 3-92c.
, Muscov.'ulos, 89°, 3-42c.;

Molasses, 89", 3-J7c. per lb., all duly paid.

Barbados,—Me.ssrs. Le.\cock & Co., July 17, 1909;
Messrs. T. S. Gareaway & Co., July 19, 1909.

Arrowroot—St. Vincent, §3-75 to §4-00 per 100 ft.

Cacao—§11-21 to §1200 per 100 ft.

Cocoa-nuts—§18-00 for husked nuts.

Coffee—.lamaica and ordinary Rio, §9-50 to §11-00 per
lOO lb., according to c|uality

—scarce.

H.VY-§1-20 to §1-25 per 100 ft.

Manures—Nitrate of soda, §05-00; Ohlendorffs dissolved

guano, §55-00 ; Cotton manure, §42-00; Cacao manure,
$48-00; Sulphate of ammonia, §75-00; Sulphate of

potash, §07-00 per ton.

Onions—Strings, §2-25 to §2-50 per 10<l ft.; Bermuda,
§1-80.

Peas— Sjilit, §0-00 per bag of 210 ft.; Canada, §3-75 to

§3-00 per bag of 120 lb.

PoTATos—S3-.50 per 160 ft.

Rice—Ballam, Calcutta, no (juotations ; Patna, §3-80 ;

Rangoon, §3 00 per 100 ft.
;
Demerara Ballam, §4-70

to §5-00 per 180 ft.

Sugar—Dark Crystals, 90' no quotations ; Muscovado,
89° §1-70 ; Centrifugals, no ipiotations.

British Guiana,—Messrs. Wieting &. Ricotes, July 10,,

1909
;

Messrs. S.vndbach, Parker & Co.,

June 25, 1909.

Arrowroot—St. Vincent, §8-50 to §9-00 per 200 ft., de-

mand limited.

Balata— Venezuela block, 32c.
;
Demerara sheet, 48c.

per ft.

Cacao—Native, 14c. per ft.

Cassava—72c.

Cassava Starch—§5-00 per barrel of 196 ft.

Cocoa-nuts—§12-00 to §10-00 per M.
Coffee—Creole, 8c. to 13c.; Jamaica and Hio, 13ie. ;

Liberian, 8c. per ft.

Dual-§4-50 to §4-60 per bag of 168 ft., weak; Green
Dhal, §5-50.

Ennos—§1-08 to §1-44 per barrel.

Mol.vsses—Yellow, 21c. to 22c.

Onions—Tenerifle, 2Jc. to 3ic. ; Bermuda, 2Jtc. to 3c. per ft.

Peas—Split §6-00 to §6-20'per bag (210 lb.); Marseilles,

§3-00, over stock.

Plantains—24c. to 60c. per bunch.

Potatos—Nova Scotia, §2-00 to §3-00 per 100 ft., Ber-

muda, §3-7.5.

Potatos—Sweet, Barbados, 96c. to SI '32 per bag.
Rice—Ballam. §5-50 to 85 00; Creole, §4-40, good demand.
Tannias—§1-20 to §1-08 |jer bag.
Y.«is—While, §2-16 to §2-40 per bag; Buck, §2-40 to

§2-04.
Sugar—Dark crysbils, .§2-27i to §2-45; Yellow, §3-00 to

§3-10 . AVhite, §3-60 to §3-80; Molasses, §2-00.

Timber—Greenheart, 32c. to 5.")c. per cubic foot.

Wallaba Shingles— §3-75 to §5-75 per M.
. Cordwood—§1-80 to §2-(X) per ton.

Trinidad,— Messrs. Gordon, Gkant &, Co., July 10, 1909.

Cacao—Venezuelan, §11-25 to §11 -30 per fanega; Trinidad,

§11-10 to §11-50.

CocoA-Ni-T.s—No quotations.
Cocoa-nut Oil—78c. per Imperial gallon, cask included.

Coffee—Venezuelan, Sc. to 9c. per ft.

Copra—§:i-25 per 100 ft.

Dual—.§4 -.".0 jier 2-bushel bag.
Onions— §1-50 to §1-80 per lllO ft., light demand.
Peas—Split §5-50 to §5-75 per bag.

Potatos—English, §1-25 to §1-75 per loi) ft.

Kick—Yellow, §4-50 to §4-00; White, §5-00 to §5-25

per bag.
Sugar—American crushed, §5-10 to §5-20 per 100 lb.;

Y'ellow crystals, no <piotations ; Bright molasses, no

<|uotations.
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Publications on sale of the Imperial Department of Agriculture
FOn THE WEST INDIES.

The 'WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.

Volume I. No. 1. (.)ut of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. '2d.

Volumes U, III, IV, V, VI, VII, and VIII:—Price 2s. each
;
Post free 2.5. 8d.

Volume IX. Nos. 1, 2, and .3. Reprint of Papers read at Agricultural Conference, 1908, relating to Sugar, Cacao,

Fruit, Rice, and Rubber Industries. Also papers dealing with general subjects. No. 4, Timbers of

.Jamaica Timbers of Dominica, Fungus Diseases of Cocoa-nuts, Aleyrodidae of Barbados, jMillions and

Moscpiitos. Price Qd. each number. Post free, 8f^.

Volume X. No. 1. Flower-bud ilaggot of' Cotton, Bourbon Cane iu Antigua, Bourbon and other Varieties of Cane
in Barbados Soils of Nevis, Cotton Selection in the Leeward Islands, Leguminous Crops and Soil

Inoculation. Price Qd. Post free, Sd.

-^ J
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 olHcial reports of which have only a limited circulation. The number issued up to the

present time is fiftj'-nine. The following list gives particulars of all the pamphlets which are still available. The missing

numbers are out of print and can no longer be supplied :
—

Sn>AR IxnrsTRY. i^) Bee Keeping in the West Indies. Price id.

Seedling and other Canes at Barbados (14) Screw Worm in Cattle at St. Lucia. Price 2d.

in "1900. No, 3, price 2d.; in 1901, No. lo, price -id.; (15) Plain Talk to Small Owners. Price 2(i.

in 1902, No. 19, price 4(/.; in 1903, No. '2(i, price id.; (16) Hints on Onion Cultivatic.n. Price 2ci.

in 1904, No. 32, price 4rf. (17) General Treatment of Fungoid Pests. Price id.

Seedling Canes and Manurial Experiments at Barbados. (18) Recipes for Cooking West Indian Yams. Price 2d.

in 1903-5, No. 40, price 6d.; in l'.ilM-(>, No. 44, juice (jr/.
; (25) Ground Nuts in the West Indies. Price 2d.

in 1905-7, No. 49, price (id.; in 1900-8, No. 59, price 0<7. (28) Barbados and Porto Rico Molasses. Price 3d.

Seedling and other Canes in the Leeward Islands. (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

in 1900-1, No. 12, price 2d.; in 19(11-2, No. 20 price 2(7.; (35) Information in regard to Agricultural Banks. Price 'td.

in 1902-3, No. 27, price 2i7.;in 1! 1113-4, No. 33 price id.; (37) Cultivation of Oranges in Dominica. Price 4(i.

in 1904-5, No. 39, price 4(7.
;
in 19(15-6, No. 4G, price 4('. ; (38) Cultivation and Curing of Tobacco. Price 4(7.

in 19(l<i-7, No. 50, price id.; in 1997-8, No. .56, price id. (41) Tobago, Hints to Settlers. Price Gd.

Manurial Experiments with Sugar-cane in the Leeward Islands, (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

in 1902-3, No. 30. price 4(7.
;
in 19(i:i-4, No. .36, juice 4(/.

;
tions. Price 2rf.

in 1904-5, No. 42, jn-ice id.; in 19(I5-G, No. 47, price id.; (45) A. B. C. of Cotton Planting. New and Enlarged Edition.

in 1906-7, No. 51, price 4(L ; in 19U7-8, No. .57, price 4</. Price 6.7.

Scale Insects. (•"'2) Hints fiir School Gardens, Revised Edition. Price id.

Scale Insects of the Lesser Antilles, Part I. No. 7, jn-ice 4t7.; (53) A. B. C. of Lime Cultivation. Price 4(7.

Part II.
,
No. 22, price id. (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.

General. Price id.

(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (55) JMillions and Slosquitos. Price 3(/.

jjrice id. (58) Insect Pests of Cacao. Price id.

The above will be supplied post free for an additional charge of hd. for the pamphlets marked 2c?., Id. for those
marked id., and Ud. for Nos. 40, 41, 44, 4.5, 49, and 59.

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. 2rf. per half-year, or 4.s. 4c?. per annum. Volumes IV, V, VI, and VII complete, with title page and index, as issued—Price 4s. each.— Post free, -5s. Some numbers of the early volumes are out of print and therefore these volumes can no

longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents. All

applications for copies are to be addressed to the Agents, not to the Department.

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

—
London: Messrs. Dulau & Co., 37, Soho Square, W. St. Vincent: ^Mr. L. S. ^Moseley, Agricultural School.

Barbados: ^Me-ssrs. Bowen & Sons, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bkidcewater, Ro.seau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.

^WfisA (ywi'fHia.- The 'Daily Chronicle'Office, Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. MuiR-Marshall &. Co., Port-of-Spain. ,sV. Kitt's : The Bible and ]!ook Supply Agency, Basseterre.

Tobago: Mr. C. L. Plac.emann, Scarborough. Nevis: Mr. S. D. Malone, Charlestown.'
Grenada :

' The Stores,
'

(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE
.i^R.E

Ohlendorff's Dissolved Peruvian Guano—For sugar-cane and general usa

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Gotten Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPL\ TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

I

JOURNAL D'AGRICULTURE TROPICALE.

A Monthly Illustrated Review, published in French,

dealing with all matters connected with Tropical Agriculture.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, W. Dawson k. Son?, Ltd., Bream's

Buildings, E.G. : A>w Tori, G. E. Stechert, 9, East IGth.

Street ; Trinidad, D .A. ilajani ; Cuba, Solloso ; Uayti,
Louis Coicou, Port-au-Prince.

JUSr ISSUED.

WEST IHD
(Vol. X

BULLETiil.
No. 1.)

TROPiOAL LIFE

A J[onthly Journal, containing articles on Tropical

Agriculture, and other matter.-^ of interest to those living in,

or interostedin the Tropics, f.

Edited by H. HAMEL SMITH.

Single copie.s, price l.s-.;
annual suli.scription, 10.<, post

Containing papers on the Flower-bud ilaggot of Cotton,

Composition of Antigua and St. Kitt's ilolasses, Bourbon

Cane, Soils of Xevis, Cotton Selection in the Leeward

Islands, and the Growth of Leguminous Crops and S'lil

Inoculation.

To be obtained from all a.^ents for the
sale of the Department's publications. Price

6'/.; post free, 8"'.

THE BARBADOS CO-OPERATIVE COTTON

FACTORY, LIMITED.

BRIDGETOWN,

JW\ •^
]? ir

fiee

Published b}- :

Messrs. Bale, .Son & Danielssou, Ltd.

83-91, Great Titchtield Street,__^ London, W.
\f:,-/„iriitc/i/.

We are prepared to purchase best quality

jCotton seed at prices equivalent to the current
(rates of the Liverpool market. Terms : Cash on
ideli-/ery of Seed.

N.B.—All seed must be fresh and in sound

jCondition.
Second quality seed must be shipped

Printed at Office of Agricultural Beporler, 4, High Street, Bridgetown, Barbados.
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other jiests.

Guaranteed to be absolutely pure bj' the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,

Makers of

5

NEW YORK, U.S.A.

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WORKS ;

Newark, N.J., U.S.A.

MAINTAIN THE YIELD-

The problem in I'ane Culture is how to maintain the yielil. Continued cropping i-xhausts the soil of all its

available plant food.

The solution to the jirtJlilcm is |iroper tillage and rational fertilizing.

Potash, I'licisphoric Aciil, and Nitrogen in proper proporlif)n always pay when apiilied to well tilled .soil.

For free literature and special information on Tropical Agriculture address to :

GERMAN K.VIJ WORKS.

30 Empedrado,
Box l,tJ07, Havana, Cuba.
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Green Di-essin^s and Tlieir

Application.

II. THE EFFECT OX THE SOIL.

N cases where the phmts which are intend-

ed to provide green dressings are to be

turned into the soil on which they are

raised, as is the common practice, the first etfect which

has to be considered is that arising from the circum-

stance that they have been grown on that soil.

Under favourable conditions, the burial of plants
of any kind will add humus to the soil, thus improving
the tilth, with the well-known additional benefit, in

the case of legumes, of the increase of its nitrocrenous

content. There are instances, however, where the

special circumstances surrounding the raising of the

crop prevent the acquisition of these benefit-s. In

a light, open soil having a small water-holding

capacity and liable to suffer from drought, the lowering
of the water-content may act so disastrously on the

succeeding crop as to make it impossible for it to

attain a condition in which it may benefit by the

presence of the additional plant food which has been

provided for it. Then, too, repeated raising and

ploughing-in of green manures on the same soil, as

the sole attempt to keep it in condition, will lead to

the temporary exhaustion of its mineral constituents,

as will be explained later. Thus must the general

history of a soil be considered first, when the question
of the application of green dressings is under debate

and, in the event of a favourable conclusion being
arrived at, what follows here is then, and only then,

a matter that can have relation to that particular soil.

Turning, now, to the effects of the buried plants on

the soil, the subject may be viewed conveniently from

the aspect of the uses of such plants when they are

applied in this way. These uses may be grouped under

two heads : that of the prevention of the loss of plant-

food already present, and that of the provision of

additional plant food.

In the first connexion, it may be remarked that

the very important effect of green dressings in prevent-

ing the loss of useful soil constituents is very often

given much less recognition than it deserves. It is well

known that nitrates, owing to their solubility, are very
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likely to be lost in drainage water and that the preven-

tion of such loss is a matter of supreme importance to

agriculturists. Green manures are especially efficacious

in this direction, for they take up those bodies and

form stable combinations with them, which are

subsequently rendered available by bacteria in the

ordinary way. A similar action takes place in regard

to other food-constituents, such as phosphoric acid,

potash and lime : not, however, because, like nitrates,

they are liable to be lost in the wash-water, but

tecause the green dressing unites with them in such

•a way as to render them more directly available.

These maintenance effects follow the use of any kind

of green dressing, but they are augmented, in the case

of leguminous ])lants, by the fact that the presence of

the latter helps to lessen the number of those

•organisms which cause soils to lose nitrogen.

The second use ot the practice which is under

consideration, that of the provision of plant food in

addition to what is already e,xistent in the soil, is one

which, so far as has been satisfactorily demonstrated

•up to the present, is solely connected to the ability of

leguminous crops to add nitrogen to the soil. It is

•not the purpose of this article to deal with this aspect
of the subject ;

if further information is required, atten-

tion is directed to the recent one on Soil Inoculation,

Ji.gricultural Neuv, Vol. VIII., No. 18-i, of May 15,

1909, to which reference has already liecn made. It

will not be out of place, however, to draw attention, at

this stage, to the influence of former leguminous crops

on the later ones. The fact that a soil has already had

the benefit of nodule nitrification iiastens succeeding
efforts in this direction, for the reason that such a soil

already contains an amount of nitrogen sufficient to

stimulate plant-growth, and becaiise the fact that

'nodule bacteria have already been raised in it hastens

the infection of the later legumes with those usofal

•organisms.

The kind of soil to which green dressings are

applied must, naturally, be an important factor in

Tegard to the results of such application. The action

in light, open soils must be verj^ different from the one

which will take place in those which are heavy. Their

•effectiveness is generally far greater in the former case

than in the latter. The lack of plant food in sandy

soils, their openness, their small capacity for holding

water and their lack of humus all contribute to the

great change for the good which often follows the

application of plant^matcrial. There is certainly the

fear that, in well-watered soils of this kind, acidity may
'result from the practice ;

but this tendency may be

controlled by judicious action in the matter and by the

use of lime as a corrective. It is quite another matter

in the case of heavy soils. These do not require applica-
tions of green dressings as often as they are demanded

by the lighter ones. They hold water well, the activity
of the bacteria which cause decay is smaller, they
retain nitrates to a much greater degree, and, under

good conditions of drainage, are much less likely to

suffer a loss of nitrogen from the action of bacteria.

None the less, such applications are eminently desirable

from time to time, because they have the effect of

quickly freeing otherwise slowly accessible stores of

potash and phosphoric acid, and because of their

improvement of the condition of the soil.

Sufficient has already been said to indicate that

care must be exercised in the use of green dressino-s.

Damage to the soil will obviousl}' cause harm to the

plants which such dressings were intended ultimately
to benefit. By what criteria shall we chiefly judge in

particular instances, whetl.er benefit or harm will

accrue ' The answer is, as has been stated dififerentiy

already : By those in which the first consideration is

given to the conditions regulating the bacterial life,

both in the buried plants and in the soil.

DIPLODIA DISEASE OF MAIZE.
This is the title of an article, in the current

number of Sclenrr', written by Dr. E. F. Smith and
Florence Hedges.

These investigators made observations on tlu.s disease of

corn, which is now becoming -serious in .some parts of

America, in order to determine its method of infection.

A careful e.xaunnation of .some cobs seemed to indicate that
the mycelium spread to the seed from inside the stem, and
that it was not a ca.se of local attack as was previously
believed.

'I'd [irove tliis conclusively, plants were grown in jjuLs
with the soil previously inoculated with pure cultures of
Diplodia. In nearly every case the fructifications of Diplotllft.

ai)peared on the roots or at the collar of the plant, while the

niyceHum was traceable well np the stem and in the roots.

In one case, the fructifications appeared in the stem on the
fir.st four internodes and were especially abundant at the
nodes. It was fully determined that the mycelium in the
roots and stem was that of Diphnlia, as the pure cultures of
th'-' fungus were obtained from material inoculated with it.

This makes it almost certain that tlie fungus attacks the'

roots first from the soil and finally spreads to the cob, so that
the same ground, when once infected, should never be used
for planting two crops of corn con.secu lively. It is also

suggested that the fungus may be the cause of the cornstalk
disease of cattle in the west of America, as well as of the

pellagra disease of human beings which results from tlic

consumptiou of mouldy corn.
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SUGAR INDUSTRY.

Sugar Growing and Manufacture in Northern
India.

The following article, from trhe Aj/riculiurcd
Journal of Xoiilu'w Iix/ia, Vol. IV, Part 2, gives
some facts in connexion with the sugar in<lustry in

Northern India :
—

Several attempts have been made in recent j-ears to

manufacture white sugar direct from sugar-cane as is done in

the West Indies, Egypt, Mauritius, and other sugar-growing
countries. Considerable capital lias been invested in these

undertakings, the best up-to-date machinery imported from

Europe, and skilled Europeans with expert knowledge,
commercial, technical and scientific, have been employed.
In spite, however, of what would ajipear to be most favour-

able auspices, careful supervision, and a very large demand
for the manufactured article, none ot these undertakinirs

have so far achieved more than a very moderate success, and
most have had to face serious pecuniary loss.

At first .-jight, no country in the "world would appear to

otter a better field for the cane and sugar industry than

India. The consumption of .sugar by the inhabitants of this

country is enormous, and upwards of half a million tons of

sugar are imported into India annually. Why then has the

sugar-making industry not made better progress ? Various
causes have contributed to handicap these pioneer efforts.

Although sugar-cane has been grown throughout Northern
India for some 2,000 years, the quality of the crop has never
been as high as in other cane-growing countries, either as

regards the weight of cane grown per acre, or the sugar
content per 100 of canes.

The Indian cultivator at his best is hard to beat,

although his methods and implements may appear primitive
to western agriculturists. He is quick to adopt improve-
ments in cultivation and seed if he is satisfied that they will

increase his profits : but in the growing of sugar-cane, he is

faced with two serious problems. The soil has been exhausted

by many centuries of continuous cropjiing, and the supply
of .suitable manures at a moderate cost is very limited.

A greater difficulty still is the clir.iate. The aujiual rainfall,

though usually sufficient in quantity, is badly distributed

throughout the year, being concentrated into a few months,
followed by many months of extreme dryness. These two

causes, however, Vvould not alone be sulficient to account for

the indittercnt success of large central cane factories ; fresh

sources of manure can be discovered, and the short period ot

growth, due to the concentration of the rainfall, can be

mitigated by carefidly thought-out schemes of irrigation.
The Indian cane factory has against them, on the credit

side, the saving in manufacturing losses by a continuous

process, and the economy in freight and transit charges by
having a ready market at the door. The greatest difficulty,

however, with which a central cane factory has to contend
is the nature of Indian land tenure, by which the country is

split up into a niultiplicitj of small holdings, and thi.s seems
to be an insuperable one. The effect of this system of cultiva-

tion in innumerable sn»all farms is that concentration of crop
round the factory is. in most instances, impossible. The cane
is grown in small isolated patches, and in order to feed
a large factory,, it has to be collected from a very large

area radiating many miles from the factory, with all the

consequent heavy cost of handling and c urying entailed in

dealing with a commodity so heavy and bulky as raw sugar-
cane : this, combined with the inevitable deterioration and
loss of sugar by inversion during the period of transit from
the fields to the mill, more than counterbalances the benefit

gained by th.-' coi^tiiiuous jjrocess. It would seem, therefore,
that central sugar factories can only be profitably worked, if

at all, in canal coloiiifs or largo zamindaries where a con-
centrated area is available under the personal control of the
owner or plantci'.

If the sugar industry in India is to hold its own againi*-.
the foreign importer, development will have to be along the
line of intense cultivation by the grower, to increase the out-
turn of .sucrose per acre, and improvements in the making of
raw jaggery or (tii/ by the villager, preventing the heavy
losses by inver.sion and adulteration entailed by the crude
methois f.t present employed. If this can be done, the
Indian refiner will have nothing to fear from foreign competi-
tion in India, and may even in time be able to export to.

other markets, if not barred by prohibitive protective duties.

FORESTRY IN TRINIDAD.
It will be remembered that, in the issue of the

A(/ricultvral News dated May 29, 1909, the editorial
dealt with the subject of timber production. Special
reference was made, in the last paragraph of that

article, to the work in Jamaica and Dominica in this

connexion.

Since then, through the courtesy of Mr. C. S.

Rogers, Forest Officer, Trinidad, information has been
received concerning the forest work in Trinidad and

Tobago. This information is comprised in the Annual

Reports of the Forest Officer for the years 1901-8,
in a R^^port (1900) by Mr. F. Lodge, I.F.S., on
Forest Conservation in Trinidad and Tobago, and in
the Crown Land Forest Produce Rules for those
islands. The following account which has its origin in
the above source.'^, will serve to indicate, in some
measure, the work that is being done :

—
The annual vote on the estimates for forestry in Trinidad

for the last eight years has been £1,000, and, although this

annual sum is not large, the work has been steadily continued

during the whole of that period. The chief object of conserva-
tion is the protection of the water-supply. Subordinate to

this, nevertheless of great importance, are those of the
conservation of areas required for the present or future

supply of fuel to towns and villages, and the regulation of
the rate of removal of timber and other forest products. In
furtherance of these objects, the chief work that is being
done includes the following: the demarcation of foi-est

reserves and the subsequent improvement of them
;

the

issuing of leases and licenses for the cutting and disposal of

timber, etc., and the enforcement of the rules under which
these operations may be performed ; the preparation of plans
and boundary records of the reserves ; the in.spection of the
boundaries of the reserves.

The revenue from timber and other forest produce for

the year 1906-7 was £2,147 against £1,872 the year before;

showing an increase of £27-5 over that year, and £1.037 over
the average for fourteen years. That in the period 1907-8
showed a decrease of £77.5 from the one in 1906-7. The
decrease is due to the less work being done on road.s, and the

large areas of land sold, from which the timber was disposed
of at lower rates than those fixed for timber from Crown lands.



244 THE AGRICULTURAL NEWS. Aur.u.sT 1909.

WEST INDIAN FRUIT.
THE COCOA-NUT IN HAWAII.

Ill view of the increased interest in the cocoa-nut

palm and its products which is bein^^ taken in several

parts of the West Indies, the following information
from the Philipjiinr A[/rLculh(,r<d Ret'lew, Vol. I,

No. 6, may be found useful. Hints on cocoa-nut cultiva-

tion have already been given in the Ayrtndtaral
Neics, Vol. VIII, Xos. LSI and 1S7 ; what follows here
deals more particularly with the uses of the chief

products ol' the plant, ancl with irs habit.it:—
While tlie (.ocoajuut i.s one of the few

.<;[iccie.s of palms
native of Hawaii, lieiiig widely luit somewhat S|iar.sfly

scatttred along all the coast line.s of the group, its cultiva-

tion on an extended scale does not date before 19(J4- or 190.5.

Renewed interest in the cultivation of this extremely useful

tree is due in a large measure to the rapid increase in the

demand for the oil and filire. The value of eocoa-ruit oil has

long been recognized for soap-making and as an illunnnant.

Cocoa-nut oil is the basis of a number of patented food

compounds and butter substitutes, finding for this latter

purpose an enormous .sale within the tropics, because the

melting point of the so-called
'

butter
'

nianut'actured from
it is higher than that of either pure butter, or any of the oleo-

margarine compound.s manufactured from animal fat. Not
only is there a more or less legitimate field for the sale of

artificial butter made from the cocoa-nut oil in li'it countiie.<,
but its u.se as an adulterant is said to be ])iactisud on an
enormous scale in Denmark and other l-^nicipran cnuatrirs,
wdiere dairying is an imiiortant industry.

Cocoa-nut oil is being rapidly displaced as an illuiiiinant

by the cheaper petroleum. A characteristic of the nil is that

it burns without smoking.

The value of the by-products, after the extraction of the

oU from the copra is also rapidly increasing. Cocoa-nut meal
is beconung recogiuzed as a concentrated feed of liigli value,
and as an organic fertilizer e(iual to cotton seed meal.

Coir, the fibre of the husk of the cocoa-nut, is in it.self

a valuable product. This fibre is used in the manufa<'turc of

rojjes and cordage, and is woven into matting and bugging.
The stiff, harsher fibres obtained from the leaf stalk and
from the mid-rili are used in the manufacture of all classes

of brushes. In oriental lands the leaves ]>rovide materials

for thatch, and the trunks for Louse and bridge construction.

Another product of the cocoa-nut, not as yet utilized in

Hawaii, is obtained in the manufacture of a liijuor or alcoholic

beverage by fermentation of the .sap obtained by bleeding
the inflorescence. Elsewlierc in the tropics the cultivation

ot tlie cocoa-nut for this purpose alone utilizes groves
hundreds of thousand.s of acres in extent. Sugar was
formerly made from thi.s sap in large quantities, and even

many outlying tropical districts obtainnow the natives

the family sugar supply from this source.

The cocoa-ruit tree demands above all things good drain-

age. It thrives neither in swamps nor on rocks. The roots
are thick, fleshy fibres, there being no taproot, and they
seem to be especially adapted for the storage of considerable

(piantities of water, but wherever they reach the level of

permanent standing water, or wherever stagnant waters ri.se

above the level of roots already formed, the.se rot, and the
tree sends out new and shorter roots only as far as the

perfectly drained and well-aerated soil extends. The tree
is a heavy feeder, requiring cultivation and fertilization,

giving best results where these can be augmented by irriga-
tion or abundant rainfall.

.\nother factor is that the tree grows best in windy
local i<ins. Specimen trees in sheltered valley.s, where the
wind never strikes them, are more liable to be spindling
and uidiealthy. The requirements of the cocoa-nut may be
sininncd uj) in having light and room in windy locations,
where the soil is rich and well drained, and there is abundant
artificial or natural irrigation.

A MECHANICAL POLISHER FOR
CACAO.

'I'he following information respecting a inechanical

polisher for cacao, invented by Mi-. George Barnard of
St. Lucia, and known as

'

Barnard's Patent Cacao
Polisher', has been received through the Acting Agri-
cultural Superintendent in that island :

—
This cacao polisher consists of a hollow cylinder, mad«

of wodd or iron, through which runs a shaft on to which are

keyed a number of 'eccentrics '. Attached to tlie lower or
under side of the.se eccentrics are feet or 'pedals

'

which are

jointed, like the human ankle, in order to give a rocking
mot ion as the eccentrics rise and fall. Hard ruliber pads are
attaihed to the bottom of these ]>edals which give under

I)rcssurc to ])revent the beans from being crushed : ar»

additional safeguard against crushing is that the pedals do
not come within 2 inches of the cylinder, and are spicetl

sufficiently far apart on the shaft to allow the cacao to stir

about freely and become thorf>ughly mixed as the pedals rise

and fall alternately.
'i'he cylinder and .shaft are r\in in opposite direction*, .Sf>

as to cduqilete the stirring of the beans, in order that cacf»
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bean shall get an equal amount of poli.^h. The cylinder is

driven at the rate of ten revolution.s per minute, and the

shaft at sixty to eighty. At this rate of work, the machine
in operation at Park estate, which is a four-pedal machine,

polishes one bag of cacao of 200 lb. in ten to twelve minutes.

This is a record unattainable by the present method, in which
the polishing is done by means of the human foot. The
machine may be had in various sizes, from those which

may be worked by hand to those Avhiph are engine-
driven The beans are fed into the polisher and damped
(just as at present) before starting and, on removal, are

placed either in the sun on trays or direct into the drier.

Thus it will be seen that with a polisher and a drier the

cacao planter is now enabled to hold his own against the

vmcertainty of the weather, the excessive rainfall in some
districts at the reaping season, or the indolence of the

labourer.

PACKING AND SHIPPING FRUITS.
The; following is taken from an article in the

Hawaiian Forester and Agriculturist, Vol. V, No. 5.

It deals with the packing and shipping of five fruits :

the avocado pear, the mango, the papaw, the banana
and the pine-apple :

—
TJie picking of the avocado pear should be done within

as short a time as possible previous to the sailing of the

steamer, for this fruit begins to soften quickly, and should

therefore lie placed in cold storage as soon as possible. Even
if there are facilities for keeping this fruit at a low temper-
ature for a time until the steamer arrives, the ehacge of

temperature consequent on its removal is likely to do serious

harm. In picking, the stalk should be cut at a distance

•of I or I inch from the fruit, and great care should
be exercised so that the fruit may not be bruised. For

packing, crates large enough to hold one dozen, or at the

most two dozen fruits, are most convenient, and each of these

crates should be only one tier deep. All fruit should be

wrapped in rather thin, but strong paper ; packing paper
between the fruits is inadvisable, as it interferes with

refrigeration and ventilation. The time during which this

fruit will keep in good condition in cold storage is at least

three weeks, and, probably, the best tenqjerature is between
45 and 50 degrees Centigrade. The first signs of deterioration

lander conditions of refrigeration are the darkening of the

flesh near the seed and the presence of a rancid smell.

The treatment of the mango is much the same as that

for the avocado pear, with the following exceptions, namely :

though the crates should be small, there is no need for them
to be as small as those for the avocado pear, and they may
be made with two or three tiers

;
the mango can be kei)t

longer in cold storage, for six weeks' exjiosure to such con-

ditions will not harm the fruits.

The papaw should be picked as soon as the faintest

signs of yellow appear, and as in the case of the avocado,

just before the time of despatch. About 1 inch or li
inches of the stalk should be left on the fruit, which
must be handled with great care. The \\rapping should be
done with rather heavy paper, preferably glazed, in order to

])revent the free passage of moisture, to the sound fruits,

from any of those which may have begun to decay or get
i5oft. While the fruit is in transit, ventilation alone is

insutlicient to keep it in condition
;

it must travel at a reduc-
ed temperature.

Bananas for export should be cut before they become
too '

full
',

that is before the ridges on them disappear ;

naturally, the exact stage at which to cut \\ill depend on the
time which must elapse between their despatch and their

arrival in the market. As a wrapper, grass has been used,
but this is liable to absorb and hold moisture

;
banana leaves

are much preferable, as they will keep dry. In some places,
this fruit is being exported in drums made of cardboard or

thin wood, large enough to contain a single bunch. The
chief feature of the drums is that the top hoop holds a strong
piece of paper in place, to which the bunch is tied by its,

stalk, so that the weight is supported by the latter. The

practicability of such a method of shipiiing, in the case of

any particular place, would depend on local conditions.

Bananas cannot be carried at a very low tenqjerature, as

they turn black without ripening; the temperature maybe
lowered, but only sutticiently to delay the ripening process
a little. The Jamaica is superior to the Chinese variety as
it is not subject to the disease known as

'

ripe rot
',
and

because the individual fruits do not show so great a tendency
to drop from the bunch.

As regards pine-apple.s, those cut with long stalks arrive

at their destination in much better condition than those
which have been cut off short. The crates for packing
should not be too large, and are made preferably with round-
ed corners in order to prevent damage by the splitting-otf of

staves. The packing material may be grass or any other

suitable vegetable material .so long as it is quite dry. As ia

the case of the papaw, the wra[iping should be of heavy-

paper and preferably glazed : it should be large enough to

cover the whole fruit with the exception of the crown.

Finally, fruits should be packed solid in order to prevent
damage from being shaken ai^ainst one another.

SELECTION OF GROUND NUTS.
The following fiictors, which should be taken into

consideration when varieties of ground nuts are being
examined for selection, are given in the Annual Report
on the Experimental Wark nf flie Agricultural
Station, Surat, 1907-iS. This information, together
with that recently published in the Ai/rivulturol A'eu-s,

Vol. \'III, No. I!S7, pp. 20(J-7, shoidd be of assistance to

those who are making experiments with different kinds
of ground nuts. The factors which are given are :

—
(1) The suitability of the variety to the existing

climatic conditions.

(2) The percentage of seeds on the weight of unslielled

pods. With different varieties, this varies considerably.

(3) The percentage of the c>il on the weight of seed
from which it is extracted. This ia inqsortant when the nut
is being chosen for oil-extraction rather than for edible

purposes. A value of over 50 per cent., in this respect,
indicates a valuable commercial ground nut.

(4) The yield per acre, which, when considered in con-

junction with the foregoing factors, determines the real value
of the variety.

(5) If the uncrushed nuts are to be sold for oil-extrac-

tion, the thickness of the shell is important in deciding if the

variety can be economically crushed for this purpose.

In the same report, figures are given from which
some idea can be gained as to the varietal differences

in the percentage of seed on unshelled pod. The lowest

percentage was 7l'78 and the highest c's2'0li, giving
a difference of over 10 per cent. Information is also

given as to the variation, in a similar manner, of the

percentage of oil on seed. This was one of about 8

per cent., between the highest at 53'50 and the lowest;

at 4.5'(i9. With inferior kinds of ground nuts, these

percentages would not, of course, be as high.
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WEST INDIAN COTTON.
Messrs. Wolstenholme & Holland of Liverpool

write as follows under date, July 19, with reference to

the sales of West Indian Sea Island cotton :
—

West Indian Sea Islands have lieen in moderate request
since our last report. The sale.s amount to 400 to .^00 bales

and comprise Anguilla, Montserrat, Barbados, St. Kitts,

St. Croix, Antigua, Virgin Islands, Barbuda and Jamaica,

chiefly at lot/, to 14id, with a few St. Vincent at ISrf. to 16rf.

The market remains firm and prices in Charleston and

Savannah are advancing, owing to the local American

demand, but we understand that the American Sea Island

crop is progressing favourably.

The report of Messrs. Henry W. Fiost & Co., on

Sea Island cotton in the Southern States, for the

weeks ending July ) and July 10, is as follows :
—

The unsold stock of Islands nov/ consists entirely of

planters' crop lots, held here or on plantations, aggregating
4-^)7 bales. The factors are still refusing to sell any of them
luider 30c., and the larger proportion are held under instruc-

tions from the planters at 35c.

The position in this market, up to July 10, thus

.still remained unchancred.

COTTON EXPORTS FROM TRINIDAD,
GRENADA AND BRITISH GUIANA.
The returns of the cotton which was grown in and

exported from the colonies of Trinidad and Tobago,
Grenada and British Guiana during the (juarter ended

July 30, 1909, are to hand. From these it appears
that the kinds of cotton exported from the two first-

mentioned colonies were Sea Island and Marie Oalante.

The amounts of these kinds exported from Trinidad
;ind Tobago were respectively 5 bales, weighing
3,125 lb., and 10 bales, weighing 4,000 lb. ; no estimated
value is given. In the case of Grenada the (piantities

were, similarl}', 31 bales, weighing bi (j7.S lb. having an
estin.ated value of £4(i9 19N,, and 'S27v bales weighintr

248,45.5 lb, and of an estimated value of £t),(SS4 5s. G(/.

'I'he destination of all this cotton was the United

Kingdom.
No cotton of any Idnd was e.xportcd from British

<»uiana. It may be mentioned that returns, for the
same period, from the Virgin Islands were given in the

iast number (189) of the A'jrictdtural Ncir^.

THE BY-PRODUCTS OF THE COTTON
INDUSTRY.

The following interesting information in regard to

the by-products of the cotton industry is contained in

an article in the Traiif-rual Aijricidtiircd Journal,
Vol. VII, No. 27:—

For a hundred years, in the Southern States of America,
cotton seed used to be regarded of .so little use and such
a nui.sance, that ginneries were built near co, and even over,

streams, in order that the seed could be washed away, as the

accumulating heaps of decomposing and rotten seed on the

land had proved a serious menace to health. Times have
now altered, and. the seed is worth practically one-fifth of the

value of the cotton crop. At first, the seed was allowed to

partially decay, and was then returned to the land to supply

plant food for future crops. Now, after the seed has been

subjected to varied treatments, and valuable oil, etc., ex-

tracted, the residue is made into cattle food, and after it has-

been fed there is still available three-fourths of the original

fertilizing value in the manure from the animals.

A ton of 2,000 It;, of sjed-cotton usually averages 665 fc,

of lint and 1,33.5 lb. of seed
;
18 lb. of lint or short fibre still

remains on the .seed after ginning. From the seed can be
manufactured or prepared 490 tt). of meal and 186 B). of oil ;.

561 lb. consist of huds (also u.sed for feeding), and the balance

of 80 It), is waste material, such as dust, sand, etc.

By the practice of feeding cotton seed or its equivalent
in meal, the feeding value is got out of it, and it can after-

wards be returned to the soil in the form of manure, which
is rapidly available as plant food for the forthcoming crop.
It is stated that 100 lb. of groinid cotton seed equals in

feeding value 116 lb. of maize, and 100 lb. of cottonseed

meal ecjuals 175 lb. of maize. There is still much to learn

as to the best way to combine cotton .seed meal with other

foods in order ,to secure the very highest feeding value

po.ssible, and it is within the range of po.ssibility that human
food also will be jiroduced from it, as cotton seed meal

contains all the elements necessary for wholesome, nutritious

food.

Fiilure to return the cotton seed to the soil in some
form or other leads tn depletion and poor crops. From
a fertilizing stand[i(iint, the oil contained in cotton seed is-

more objectionable than serviceable. For feeding to live stock

it is unfavourable to digestion, and the oil is of no use to the

soil, nor is it a source of food for the jilant. Consequently,
it is to the farmer's benefit to have the oil e.xtracted from his

seed, so that the latter may become of more value to him as

a feed or a fertilizer. In artificial manures, nitrogen is the

most costly element of plant food that is purchased, and for

this reason its production bj- means of home-made manures
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must be very carefully taken into consideration. The decay
of cotton seed meal in the ground is rapid although its

effects are lasting. Xitrate of soda is more rapidly available

as plant food, but soon becomes exhausted.

A ton of cotton seed yields something lite 40 gallons of

crude oil, therefore the oil obtained from many tons of seed

can be transported long distances to a central refinery in

a small bulk space, thus showing the advantage of having
small oil mills situated in the centre of each cotton-producing
district. Two product.s are obtained from the crude oil, the

crude oil proper and the settlings ;
the first is barrelled for

shipment and the latter is used as soap stock. liefined oil

is largely used in the manufacture of butter comimunds, and

the higher grades are used for oil fur cooking, salad dressing,
etc. Cottolene, a substitute for lard, is also manufactured

from refined oil, after bleaching, and is a very p(.i[iular

product.

LAND DEVELOPMENT IN DOMINICA.
A company called 'The Dominica Lumber and

Land Development Company, Limited' has recently
been formed. The information given below as to its

objects and interests is taken from the Prospectus,
dated July 9, 1909.

This company has been formed with the object (among
others) of acquiring the benefit of a valuable Concession

-dated September 29, 190S, granted by the Adnunistrator of

the Island of Dominica, v.'ith the approval of the Colonial

Office, for the construction of a light railway from a point on

the leeward shore of the island of Dominica, B.W.I., south

of the Layou Iviver, to a point in the interior near Basinville,

in order to render available the enormous quantities of hard-

wood and other timber with which the interior of the island

is covered, and to facilitate planting up and developing the

rich lands in the district and the transport of produce.
The inaccessibility of the interior has hitherto prevented

its development, but in the year 1906 a syndicate was formed

of leading planters and others in the island, under whose

auspices a complete .survey of the route of the proposed line

was made and plans and estimates prepared, and by whom
the favourable terms of the Concession have been negotiated.

By the terms of the Concession very important rights of

way through Crown lands and other valuable rights and

franchises necessary for tlu; success of the enterprise have

"been secured by the .syndicate, including the right to a free

grant of 100 acres of land for each mile of railway not

exceeding 12, and an option to purchase 5,000 acres of

land at \0s. per acre, subject to the reasonable conditions of

construction and working, cultivation of cleared land and

other conditions laid down in the Concession.

The scheme has received the cordial support of all the

planters whose estates are on the route of the proposed line.

The company will, on complying with the conditions

of the Concession, have a tract of 6,200 acres of standing

forest, of which 1,200 will be free Government Grant and

5,000 will be purchased. Lumber rights have already been

secured over most of the estates adjoining the railway, while

negotiations are in progress to secure
'

them over the

remainder. The additional area involved is some 2,700 acres,

of which at least 1,000 acres will be available for immediate

felling.

The line will be in heavy timber by the time the first

S miles have been constructed, when large protils should

accrue, and it is probable that not long after the construction

has been commenced a small trade in hardwood, fuel, and
•staves will be done.

The survey shows that the gradient will nowhere be

greater than 1 in 25, which is suitable for a light locomotive

hauling 10 tons n\> hill, while the load that can be taken
down will be limited only by the number of trucks put on.

It also shows that no Iioavy bridges or tunnels will be

neees.sary, or other serious engineering difficulties encoun-
tered. The line will be a single line, with a 2-foot gauge,
and will be constructed so as to carry all probable future
traffic. It will be properly ballasted, and the earthwork.s,
drains and culverts will be designed to minimize any possible

damage from tropical rains or hurricanes, against the con-

tingency of which, moreover, insurance to a large extent can
now be effected at moderate rates.

'

The curves w^iU be wide,
and so laid out as to admit of a fair rate of speed over the
whole length of the line, and the carriage of long biulks of
timber. A belt 150 feet wide on either side of the line will

be cleared to prevent any danger from trees falling across it.

For immediate purposes, a length of 13J miles of line

(including a branch line) has been surveyed. An extension
of some 2 miles will bo necessary to enter the Crown lands
reserved for the company, and this extension will be con-
structed as soon as required.

The lumber trade which the railway will develop in the
first instance seems capable of producing large profits. The
interior of Dominica is covered with virgin forest, containing
a large proportion of heavy timber, tlie quantity of hardwood
timber and fine cabinet woods immediately available being
very great. The botanical and dBScri[)tive list of Dominica
timbers prepared liy the late Dr. Imray, and lately reprinted
in

' Notes on Dominica and Hints t<i Intending Sett'ers
',

revised in 1909 by W. Douglas Young, Esq., C.M.G.,
Administrator of the island, .shows that no less than 17fi

different timber trees grow in this islan<l, many of them

being of great value and likely to find a ready nrarket, while,

none are of so poor a quality as to be worthless.

Additional interests of the company will include
the planting of cacao, limes, oranges, rubber, etc.,

on such of the land which it possesses as has been
cleared by it, and the working of the sawmill plant
to be acquired from the syndicate mentioned in the

prospectus. The list of timbers mentioned above

appears in the West luduin Ballefi.n, Vol. IX, p. ;529.

Tree-growing Experiment.
The Pacific Coast will soon be the .scene of an interesting

tree-growing experiment. The United States Forest Service

is planning to introduce a number of the more important
eastern hardwoods into California, and will this year experi-
ment with chestnut, hickorj', basswood, red oak, and yellow

poplar or tulip trees. Small patches of these trees \-.-ill be

jilanted near the forest rangers" cabins or the national forests,
and if these do well, larger plantations on a commercial .scale

will .soon be established on wider areas. There are over 125
different species of trees in California, a number of which

produce some of the most valuable varieties of lumber in the

country. Although consitlerably over one-half of the species
are hardvifood or broad-leaved trees, yet, with the exception
of the exotic eucalyptus, there is not a single species of

hardwood here ranking in commercial importance with the

leading eastern hardwoods. Climatic conditions in many
j)arts of California are favourable for the growth of a munber
of the valuable hardwoods and the absence of these trees i.s

due mostly to unfavourable factors of seed distribution.

{Science, June 11, 1909.)
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NOTES AND COMMENTS.

Contents of Present Issue.

The editorial in this number continues the subject
of green dressings and their application, the chief

matter under consideration being the effect on the soil.

In the Insect Notes, on page 250, there will be

found an account of some new species of C'ecidontyiidae,

that is. Hies related to the flower-bud maggot of cotton.

The first of a short series of articles on the life-

history of the fungi appears on page 2.51.

The account of a quick and thorough germination
test for corn, on page 255, should be of interest to those

who raise this product in any quantity, especially as

this test affords an indication as to the ears which

should be used for providing seed for the next crop.

An interesting account of the chief by-products of

the cotton industry is given on page 246.

A Company has recently been formed for the

purpose of land development in Dominica. Particulars

as to its objects will bo found on page 247.

Attention is drawn to the reviews, on page 254,

of three panij)hlets which have been recently issued by
the Department.

Useful hints in connexion with the selection of

ground nuts are given on page 245.

Copra Exports from Ceylon.
Information concerning the trade of Ceylon during

1908 was given in the Agricultural Xeics, Vol. VIII,

p. 153. Following on this, it is stated that the advance
in the e.xport of copra is still maintained, being
114,373 cwt. during the first quarter of 1909, an

advance, on that of the corresponding quarter of 1908,
of 31,500 cwt.

The Cultivation of Citrus Fruits.

In the Agricultural Keivs, Vol. VIII, No. 184,.

there recently appeared detailed information in regard
to this subject. An account of the treatment to which-

citrus trees are subjected in Eastern Spain, after they
have become established, which appears in the issue of
the Agricultural Journal of Victoria for January
1909, should form an interesting addition to that
information. This treatment has for its object the

combating of the diseases known as
'

collar-rot
'

and
'

mal-di-gomma ', which have been prevalent in that

part of Spain in the past. It consists in digging a hole

underneath the tree, when it is about three or four

years old, and completely sawing off the tap-root. The
hole left after the operation is about a foot in width
and depth : it is not filled in, but rather kept purposely-

open. The trees do not appear to suffer in any way
through the treatment ; on the contrary, they are

reported to be very healthy, and to bear fruit well.

Abnormalities in Para Rubber Trees.

According to the publication Circular and Agri-
cultural JourncU of tlic Bayal Botanic Gardenc,
Ceylon, Vol. JV, No. 18, it is a common occurrence for

Para rubber trees there to possess lumps of woody
growth, on their trunks, which interfere somewhat witli

tapping. There are two types of these swellings or
' burrs ', one of which depends entirely for its origin on
thi- wounding to which the tree has been subjected in

tapping, while the other is not caused by that process,
but may be stimulated to growth through it.

The first of these is caused b}- the action of the
cambium la3'er, which, after healing the wound made
by the collector's knife, continues its activity and thus
forms a swelling over the site of the wound. It does
not offer a serious obstacle to tapping.

In the case of the second type, tapping is seriously
interfered with, as the swellings project abruptly frono

the stem in a rounded form, and so prevent the cut
from being made across them. E.^amination of these

swellings reveals the fact that each possesses a core of

wood, with a cambium of its own which is neither con-
nected with that of any of the other swellings nor with
the cambium of the tree itself. It is, of course, by
means of this disconnected cambium that the swellings
are formed. Similar bodies are found in the cortex of

;i{)ple, pear and beech trees. The cause of this forma-
tion is not known at present: it is certainly nut due to

insect or fungus injur}-, nor to dormant buds. The
swellings may be got rid of by slicing off part of the
outer layer and shelling out the woody core.
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Sugar in Porto Rico.

In connexion with the report of the estimate of

sugar production in Porto Rico, for the crop to bo

reaped in 1909, which was given in the issue of the

Ayricaltuntl Xeu-s for May 15, 1909, it is of interest

to note that, according to the Fviio Rico Hurtifultarul

News, this estimate has been exceeded : that the actual

production of sugar for that period was 2(Sl,o99 tons as

against 2:W,09o tons for the season ending 190S. Of the
amount of sugar made, 5,700 tons was muscovado, and it

is likely that there will be a moderate manufacture of

this product in that island for some time to come, in

view of the high prices that are obtained for choice

Porto Rico molasses.

A Simple Trap for Mosquitos.
The Indian Planters' G(i:rtte o( January 9, 1909,

describes a simple and cheap mosquito trap, which has
been devised by Mr. H. Maxwell-Lefroy, M.A., F.Z.S.,

F.E.S., late Entomologist to this Department and now
of the Indian Entomological Department. A small box,
12 inches by 9 inches, which is fitted with a hinged lid,

is provided with a small opening which can be closed

by means of a piece of wood made to slide over it.

The floor of the box is made of tinned iron and it is

lined with green baize. The trap depends for its

effectiveness on the well-known fact that mosquitos,
during the day, hide from the sunlight in the shadiest

part of the room, so that, when the box is placed there,
those entering in the morning fly into it. After
a while, the lid is shut, about a toaspoonful of benzene
is poured through the small opening provided for the

purpose, and the slide drawn over it. In a trial of the

apparatus, 2,300 mosquitos were trapped in a month,
so that it would appear to be effective in reducing the
number of those insects.

Variation in Seedling Canes.

In the West India Committee Circular of July (J,

1909, particulars are given in regard to experiments
conducted under the direction of Prof J. B. Harrison,
at the Experiment Station in Georgetown, to deter-

mine the variations that may possibly take place in the

appearance of the cane B. 208. Those which have been
demonstrated show marked departures from the nor-

mal type, in which the colour is greenish-yellow, while
there is a prominent characteristic swelling just aliove

the internode. Fourteen modifications of the original

type were obtained by growing the cane under different

conditions of soil and sunlight. In many of these, the

swelling no longer exists. Great changes, too, have
taken place m colour ; in some, crimson blotches are

present : in others, there may be found crimson, green-
ish or purplish stripings in addition to the original
yellow colour. Continuous cultivation in a heavy clay
soil has given rise also to a peculiar reddish modifica-
tion. All this serves to illustrate the fact that the
characteristics of seedling canes are not constant under

differing conditions of environment.

Selection of Disease-resistant Plants.

In selecting disease-resistant varieties of a plant,
all those obtainable should be grown on infected

ground in order to obtain a knowledge of their relative

resistance to disease. Experiments conducted in this way
may bring forward some variety which is exceedingly
resistant to the disease in question, and further work
will be unnecessary except to keep the variety pure.
Usually, however, all obtainable varieties will be more
or less susceptible and, if this is the case, the least

susceptible of these varieties must be subjected to

further observation, and then selection must take place
according to the method just described. In short, the
most promising varieties must be chosen, and then
individual selection must be practises! with these.

The Preservation of Timber.

For this purpose a method of treatment known as
the

'

Powell Wood Process', appears to have met with
success. It consists in impregnating wood with an

antiseptic substance in order to render it immune
from the attacks of wood ants and other insects, and to

prevent it from rotting. The introduction of the

preserving material into the substance of the wood is

said to make no alteration in its appearance in most
cases, and, where this does take place, an improvement
is the result. Various severe tests of the value of the

process have been made, notably in India, and others
are in train. These mostly consist in subjecting pieces
of untreated wood and of '

powellized
'

wood to the
same unfevourable conditions and, so far, the latter has

passed the tests successfull}-.
The method is reported to be cheap, and capable

of being applied on an extensive scale.

Agricultural Education in Ceylon.
The liepart of the IKrector of the Royal Rotanic

Gardens, Ceylon, for 1908, states that the number of
schools broughtundor thoschemefor school gardens there
is 180. A special committee, which was appointed to

enquire into, and report on, the work of school gardens
and the subject of agricultural education generally,
made recommendations to the effect that the number of
school gardens be increased and the work encouraged
by means of prizes ; that a special course of lectures to

teachers on Nature Study be arranged for : that
a Manual of Nature Study Lessons and an Agricultural
Reader suitable for Ceylon should be prepared ; that, in

specially selected schools, definite agricultural teaching
be provided and illustrated by practical experiments ;

that the curriculum of teachers under training at the
Government College be made to include instruction in

Nature Study, and a special teacher to take charge of

the work be appointed as soon as available
; lastly, that

a school of agriculture be started at Peradeniya for

training agricultural instructors, and that a shorter

vernacular course be provided for the benefit of

candidates nominated for village headships.
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INSECT NOTES.

New Species of Cecidomyiidae.
The tiower-bud maggot of cr>tton {Covtarinla

gossypli), A\hichhas twice apfieared at Antigua as

a serious pest, and which has also occurred at Mont-

serrat, has formed t!ie subjt^ct of several articles in the

Aijrlcultnral Xeirs (see V'ul. VII. p. 155, Vol. VIII,

pp. 10, 58), and of a paper in the Wr>.f IikUiiu Bulletin

(Vol. X, p. 1) by the Entomologist on the staff of the

Imperial Deparinient of Agriculcure.

The flower-bud maggot was first described and given

a name by Dr. E. P. Felt, New York State Entomologist.

During the investigations which -were carried out in

Antigua in .January oi the present year, in connexion with

the attack of flower-bud maggot, several additional species

of closely related flies were obtained. A collection of this

material has been studied by Dr. Felt, who has given names

to three species new to science.

The following notes may be of interest to the readers of

the A'/ricii.ltiiral A''ews. Only one species of flower-bud

maggot hii.s been obtained fi'om the cotton, although the buds

and flowers of both the wild cotton and Sea Island cotton

have been collected and flies reared from them. Caravonica

cotton is also attacked, probably by the same species, but

the adult flies have not been studied.

by coming in contact with the film of oil generally to be seen
on the outside of kerosene lamps. This species has been
named Lohodiplosis spinosa. Another new species of this

family has Ijeen recorded from Barbados, the maggot living
under the bark of the' twigs of ilango {Maw/ ifem indiai).
Grafted mangos seem to be the more often attacked, and
these when young are often seriously injured and sometimes
killed Ijy the attacks of the maggot. This insect has been
named Asi/iiaida MdHfjifeirie.

Previous to the appearance of the flower-bud maggot in

Antigua in the season of 1907-8, only a few species of

Cecidomyiid fly had been recorded from the Lesser Antille.s,
and none of these were known as pests. This was the maggot
of cotton {Porrirondi/la ijossypii) which made its appearance
as a pest of cotton in Barbados in 1904. It has since been
seen in Montserrat. The maggot of this species lives under
the bark of the stems of the cotton plant and often causes
the death of all the plant above the point of attack.

The family to which these insects belong is called the

Gall-midge family, but none of the West Indian .species of
which the life-history is known forms any gall or conspicuous
swelling, and the adult insects are .so small that they would
not be likely to be seen or known at all, if it were not for

the damage they do.

SELECTION

The

IM'KS'lKli ILciW |;K-I;L|iS Ol- ((ITTON MMWINC ( II A |;A( t ICU-

isTir FL.vuixo OF Tiin iii;acts of TIIK SMAI.r, IU'I>S

(IWINIi TO THK ATTACK OF THE l-I.nWKIMUJ l>

^lACCOT.

The Privet or Wild Cofl'eo {Clerodendriini (iriileiiliiin)

is attacked by, or at least harbours in its inrtore,s('en(-e, some

three or four species of Cecidomyiid flies. One of the.se is the

.same as that which attacks cotton, one is stated to be another

species of Confarinia, one a species of Prodijilnsis, and there

is another which, from its relation, might be called the

privet maggot. This species Dr. Felt has named A.yi/miid;/lia

attenu'ila.

Another insect belonging to this family may often be

seen in Antigua about the lights, or more accurately, may be

.seen on the sides of the lamps where they liave been killed

OP CATTLE FOR MILKING
CAPACITY.

following is taken from a notice, in the Indian
Agricultaral Journal, of a paper read
before the Farmers' Club by an Essex

dairy farmer :
—

The method followed depended upon making
the milking capacity of the cow the chief factor in

selection for breeding purposes, and remarkable

figures were given to illustrate the results

obtained, in the matter of the output of milk
for each cow, by the adoption of such a scheme.
The information which was required for guid-
ance in selection was obtained by carefully

measuring and recording the milk given by
e^ery indiv idual cow^ on a certain day in each
week. This practice was not only useful in

affording the owner the means of estimating,
with a near approach to accuracy, the profit
and loss on each cow, but it possessed a greater
value in that it was a guide to indicate

tlio.se cows' which should be employed for the

rearing of calves. Thus, on one side, the chief
criterion in selection was the po.sses.sion of
a good milk pedigree. On the side of the sires,

a similar consideration obtained, which was that the
liulls should also have come of good milking stock, that

is one in which the same, or similar, records have been kept.
A pedigree bull from a herd bred simply for beef was not

necessarily of any value
;
what is required is one of a stock

whose cows possess milking capacitj- superior to that of the

preceding generation.
The writer of the

, paper had, by the adoption of such

method.s, obtained heifers after the first calf, which, at the

age of two and a half years, gave 11 quarts of milk a day, a.s

against 11 ipiarts for the same class a few years ago.
The methods set forth are not new, but are

suggestive, and indicate that if their adoption rcstilDs

in improvement of the more highlj- selected ]ilnglish

stock, much more, then, would it do so in the case
of ordinary West Inilian cattle.
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FUNGUS NOTES.

In continuation of the infonnation contained in an

article in Vol. II, No. 22, pages 61-2 of the Acjriculta-
ral N'eiV'i, it is intended to publish, in this and the next

two numbers, a short article giving an account of the

principal points of interest in the life-history of the

luncri, and to indicate their connexion with practical

agriculture. The present number contains the nrst oi

these.

PART I.

SroRES. Their Foematicn and Purpose.

All publications on the suViject of plant diseases caused

by fungi include .some reference to the spores produced by
the parasites, and indicate that it is by means of these spores

that a fungus is able to spread. Consequently, the prevalent
idea is that the .spore is a form of seed, though very small.

This idea is to a certain extent correct, but in one or two points

there is a fundamental difference between the two, as will

appear later.

The simplest type of spure formation is as follows.

A single thread, or hyplui, as it is called, of the fun-

gus swells slightly at the end and becomes very full

of protoplasm ; it then becomes constricted just below the

tip, and this constriction proceeds until the tip is completely
cut off in the form of a round or o\'al spore (see Fig. 1). The

.s[>ore contains a nucleus and dense protoplasm, and is usually

Fio. 1.

surrounded by a firm, smooth wall or coat. Such a spore is

nothing more or less than a small portion of the original

fungus plant, and is really more properly compared to the

bud of a plant than to a seed.

It is true that the seed and the spore have certain

points in common. Both serve the purpose of reproducing
their kind and, also, both are adapted for dispersal, so as

to prevent competition with the parent. Again some

forms of spores, and most seeds, are capable of existing

under very adverse circumstances such as extreme drought,

or excessive cold, which will kill the parent plant, and the

continuation of the species is by this means made certain ;

for this purpose they both contain supplies of reserve food-

material. Here the similarity ceases. The fundamental

difference is that the seed of a flowering plant always
contains a small complete plant, or embryo, while a spore

never does, but usually consists of one cell which can produce
a new plant. Besides this, owing to cross-fertilization, it is by
no means necessary that the young endiryo in the seed will,

when full-grown, exhibit the same characters as the mother

plant on which it was borne, while the spore, being usually

merely a piece of the original individual, is bound to be

exactly like that individual. Even when spores are produced

sexually as is sometimes the case, the sexual processes are

between two parts, often closely related parts, of the same
individual

;
this might be compared broadly to self-fertiliza-

tion in flowering plants, and consequently, the resulting

plants are very like the parent.
Thus there are usually two forms of spore produced liy

a fungus. The method ot^ production of the first has already
been described for the simplest ca.se. These spores are

carried by the wind or insects to a suitable place, as for

example, some definite host plant, where they germinate at

once, thus ensuring the increase in numbers of that species
of fungus. But as circumstances often become unfavourable,

owing, usually, to the exhaustion of the food supply on
which the fungus is growing, or to adverse conditions of

weather, another form of spore may be produced. The forma-

tion of these spores often entails a very simple form of sexual

union. To illustrate what is meant, the process exemplified

by the Mucors, or mould fungi, may be described. Two
hyphac from the same plant, lying near one another, become
swollen at the ends. These ends grow towards one another,
touch and finally fuse together, the wall between them

being absorbed. The nuclei then unite and the fused tips

are cut off by cro.ss walls in the hyphae. Xext, the outside

of the spore thus formed becomes hard and warty and, in

thi.-i way, a spore is produced with dense contents, some

reserve food, and a thick coat, which is capable of existing
under adverse circumstances, and which \\\\\ not begin to

grow again till several weeks or months have elapsed, and
circumstances are again favourable. Such resting-siiores are

often coloured owing to the piresence of coloured oils, or to

the colour of the thick coat.

Fni. 2.

Other methods by which such spores are produced are

mainly modifications of th.ot by which the quick-growing form

arises, only that for resting-spores the contents are denser, and

the coat is always hard, and often ridged or warty on the out-

side, as has been stated. A similar kind of spore is that pro-
duced by the fungus causing rind disease of the sugar-cane,

CoUetotricliuiit. falcatiiin. T'nder adverse circumstances, the

walls of any cells of a hypha of this fungus, inside the host

plant, can become covereil with a hard coat, and .so form

resting-spores. An example of this is shown in Fig. 2. The
cells shown with thick walls are resting-spores, which have

germinated to form the kind of spores first described.

It is clear, then, that the first or quick-growing kind of

spore is directly responsible for all epidemics, and is hard to

deal with, once it has gained a hold, owing to the immense

numbers in which it is produced. But the second form,
which is often much less numerous, is really more important,
as it is responsible for the contiimation of tlie fungus from

year to year, and it is the presence of this form of spore in

particular which makes the destruction of all diseased

material, especially at the end of a crop, a matter of such

vital importance to the planter.
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GLEANINGS.

AL'cording to tbe l'ru[/rin licjjort uf tin, Vci/luii Ai/ricul-

tnral Society, No. XLIV, the Yampee or Kusb-Ku.sli yam of

the West Indies has proved too delicate for the comparatively
damp climate of the Western Province of Ceylon, as the

vine.s at the Government Stock Garden have all died out, in

spite of attention given.

It is considered by many authorities in the United
Slates that there is very little possibility of extending the

Sea Island cotton industry of that country. The principal
reasons for this conclusion are that the cost of labour is very

high, and that the crop gives but small returns there, unless

it is planted under the best conditions.

According to No. 4, 1'Jl of the Diiihiiiiulir and (Jimxalnr

Jii'poiis, Annual Series (which deals with the trade of

Newchwang, China, during the year 1903), experimental
farms are in operation in the north of Manchuria, for the

purpose of testing the possibility of estal)lislung a beet-sugar
industry in that country.

The value of the chief staple products exported from
Barbados during the year 1908 was as follo.vs : muscovado

sugar, £279,-536 ;
molasses and syrups, £217,712; cotton,

£61.579 ; sugars other than muscovado, £8,900. It is

a matter of special interest at the present time that the value
of imports from Canada was £151,671 as against £101,943
for the year 1907.

The Jiiiard of Trade Jduiaal, June 3, 1909, reports that
the number of bales of cotton imported into the United

Kingdom during the weekended ]\Iay 27, 1909, was 56,745,
including 43 bales Ijritish West Indian and 290 bales I'lritLsh

West African. The number imported during the twenty-one
weeks ended May, 27, 1909, was 2,1.30,903, including
4,080 P.ritish West Indian, 5,711 British West African,
3,381 British East African, and 282 bales foreign 1-iist

African.

No. (iOO of the Aiuiiial Culmiial l!rparts gives the

fiillowing information relative to the Protectorate of I'ganda.
'I'lie revenue collected during the year 1907-8 was £111,883,
which was £27,000 over the estimate, and far exceeded the
collections of any previous year. The increase, as compared
with 1906-7, was over £15,000 ; this increase was contributed
to under all heads except those of Customs, land sales, and
.sales of old Government property.

The Natal A'jricultural Journal states that; at the end
of the year 1908, the total acreage of farms in Zululand, held
under lease from the Natal Government, was 68,565, of which

5,524 acres were in cane. The amount of cane cut and
delivered for sugar-making during the season just ended wa.s

41,200 tons. This was taken from 1,466 acres, making the

average yield of cane, per acre, 28 tons.

The Rijiort of tlie Secretary of Agrindture for Southern
Rhodesia for the year 1908, states :

' No properly organized

Forestry Division has yet been formed, though the enormous
destruction of native timber which is annually taking place,
for supplying the mines with fuel, demands that some scheme
of .systematic afforestation on a large scale should bs under-
taken by the Administration without delay, to avoid the
disaster which is bound to follow the denudation of the

country of timber which is taking place '.

An Ordinance has been propo.sed for the ptirpose of pre-

venting the importation and growing of the -Hater hyacinth
{Eiehornea erassijies) in Ceylon. Its object is to jjrevent
the dissemination there of that plant, as it is feared that it

may make its way into the inland waters of the island and,

being of rapid growth, impede the navigation of them.
Power is also taken to extend by proclamation the provisions
of this Ordinance, prohibiting importation to any noxious
weed or plant to be specified in such proclamation.

At a fair held at Wilmingham, U.S.A., an exhibit wa.'^

shown for the piu-jjose of denion.strating that bees do not

injure sound fruit. It consisted of a three-storey glass hive
ill which the bees were working in the two lower storeys,
while the upper one contained ripe fruit. Although the bee.s

moved freely among and over the sound fruits, they did not

injure them in the least, though they quickly made use of

the contents of one of -the grapes in the exhibit which burst
on the .second day. ({,'liiiin'>i>/s in Bee Cnltnre, Vol.

XXXVII, No. 4.)

The Jtulletin of the Aiirieultural Ex/jerinient Station,

University of Wisconsin, No. 170, illustrates the beneficial

effect of the inspection of commercial feeding stuffs. la

1902, nearly 60 per cent, of the samples of ground corn
and oats analysed in that State exhibited either unmistakable
or suspicious signs of adulteration. Later, in the year.s

1906-8, the policy of inspection which had betn c^'.rried on in

the meantime resulted in the disappearance of unmistakable

signs of adulteration, while the number of examjiles suspected
of it never exceeded 14 per cent, of the total nundier

analy.sed, finally reaching the lowest proportion, namely
7 per cent., in 1908.

The Cocoa and Nutmegs Ordinances of Grenada, dated
1 896 and 1906, for the regulation of the .sale of those products
in that island, have been amended by the Cocoa and Nutmegs
Ordinance (Amendment) Ordinance, 1909, so as to include

cotton lint and cotton seed. In addition, the rules under which
licenses to .sell the above products are issued have been
reviseil. Certificates valid for one year are to be granted by
a magistrate at special sessions to be held for the purpose,
and the Treasurer may or may not, at his discretion in any
particular case, issue a license on the production of such
certificate. Should the Treasurer refuse a license under such

conditions, he must report his grounds of refusal to the

(Governor in Council, wlio may confirm or revense his action.
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STUDENTS' CORNER.

AUCJUST.

First rEiuoD.

Seasonal Notes.

P>3' this time, the sugar crop for the .season 1908-9 will

liave been brought to a clo.se, and chemical manures will, as

a rule, be applied to the land as soon as possible. Students
should make a plan and prepare a memorandum with the

object of placing on record, for their own use, the scheme

according to which the different artificial manures have been

-applied on different parts of an estate. This will enable

"them to make continuous notes on the visible effect of the

various manures, and on the (juantity required to produce the

maximum profitable returns in the various districts. Although
it is extremely important, it is not sutiicient merely to note
the effect of a manure just as the crop is about to be reaped.
Where different kinds of manure are Ijeing applied to one
kind of soil for the benefit of a particular plant, try, during
the growth of that plant to see if it gives any indications as

to the presence or absence of quickly acting manures. Xote
should be made of the methods employed for the application
of artificial manures to the soil. It is especially important,

during this stage, to make observations on the effects of the

different manurial constituents on the sugar-cane, more

particularly with a view to comparing the growth, where

potash has been applied in conjunction with nitrogen, with
that where canes have been treated with niti-ogen alone.

The effect, if any, of the application of the various forms of

phosphate should also be carefully observed, as experiments
which have extended now over many years, and which have
been performed in several colonies, show, when all the

circumstances are considered, that it is doubtful if the applica-
tion of this constituent is profftable.

With favourable conditions as regards rainfall, the

planting of limes will have begun. Fcir this purpose, im
estates near the coast, holes .should be prepared .some time
before the plants are placed out. Holes made in stiff" soil in

wet districts hold water for some time after rain has fallen,
;and the plants which are put in them become sickly and die,

•chiefly because tliey are deprived of oxygen through the

displacement of a great deal of the air, which v.'as in the

spaces in the soil, by the flowing in of water. A good way
to prevent this from happening is to fork within a circle

about 3 feet in diameter at the place where the tree is to

grow and, by throwing the soil toward the centre, to make
a mound on which the lime is planted. Tireat care should be
exercised in lifting young lime [slants from the nursery beds.

They should always be topped in order to remove tlie young
shoots and tender leaves, for this, in addition to lessening
the amount of transiiiration, dimini.she.s the chance of attack

by fungi. If these instructions are followed, together with
tho.se in The A Ji C of Lime Ciiltimition (Pamphlet No. 53
of this Department), there should be little loss. The distan-

ces apart at which to place the transplanted plants require to

be carefully considered
; district, position and elevation are

the chief factors to be taken account of in determining these.

In planting fields of cacao, the lining and holing should
be done with due regard to the requirements, when they
«hall be full-grown, of each of the plants that are being put
in. Great care must be exercised in placing out young cacao

plants growing in bamboo pots, and the soil should be

pressed firmly round the roots. Wind-breaks will already ba
in existence where they are required ;

find out what trees

serve this purpose best. For .shade, such plants as tannias
and bananas should have lieen planted some time previously.
In this connexion, consider carefully why shelter from the
direct sun and wind is necessary to some plants when they
are young.

Questions for Candidates.

PKELIJIIXAEY QUESTIONS.

(1) What is carbon assimilation, with regard to plants,
and how is it effected 'I

(2) AVhy are artificial manures usually in the state of

powder ? What special significance has the fineness of this

powder in the case of basic slag ?

(3) Give reasons why cotton seed germinates badly in

very wet weather, and also when the soil has been badly
pre[)ared.

INTERMEDIATE QUESTIONS.

(
1 ) What is meant by surface tension, in connexion

with soil-moisture ]

(2) Name the principal fungoid disea.ses of the sugar-
cane, and give an account of the best methods of combating
them.

(3) Compare the chief source of the energy of a growing
green plant with («) that of a germinating seed, {h) that of
a fungus.

AGRICULTURE IN KATANGA, CENTRAL
AFRICA.

The following information regarding the commerce
and agriculture (apart from the mining industry, for

which it is best known) of the Katanga district, which
is situated north of Rhodesia, is taken from the Board
of Trade Journal for June 3, 1909 :

—
Although favoured with a larger and more regular rain-

fall than South Africa, the Ivatanga will not, probably, be
able to compete with that country in producing cereals.

Lying as it does almost entirely within the fiy belt, it does
not at present offer any facilities for cattle-breeding except
in the extreme south-west. Put it offers enormous oppor-
tunities for inteiLsive cultivation, for the produce of which
the mining centres will presumably afford a market. Owing
to its geographical position, the Ivatanga enjoys many of the

advantages of both South and West Africa. Its fertility is

astounding, and practically anything can be grown, as may
be instanced from native cultivation, which includes, in

addition to the staple foods, cassava, maize, etc., rice, ground
nuts, tobacco, coffee, sugar, cotton. Saltpans are numerou.^

throughout the territory. In exportable produce the chief

items at present are rubber and ivory. The amoimt of

rubber exported cannot be regarded as an exact indication of

the quantity which the county contains or might be made to

jn-oduce, because of the lack of atlministrative control and the

poor price paid. This applies in an equal degree to other

products of the soil.

The native races of the Ivatanga are very ame.'iablc.

Labour is cheap, and rubber, cotton and ground nuts might
be cultivated and made to jjay. In the neighbourhood of the

mines, market gardening, and fruit and poultry farming should

prove profitable undertaking.s.
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THE (tHAFTIJG OFVACAO : I'.y Josoi.h Jones, Curator,

Botanic Station, Dominica.
' Tlie Grafting of Cacao

'

is the title of No. 61 of the

Pamphlet Series of the Imperial Department of Agriculture,

which has just been issued. This pamphlet, which contains

twenty-four pages and twelve illustration.s, will be found to

be both interesting and useful. Brief mentiori is made of

earlier attempts to bud and graft cacao, but the remainder of

•the pam|jhlet deals with the practices and experiences of, and

the results obtained by, ilr. Jones during the [last four

years at the Dominica Botanic Station

During this time, over 1,200 grafted cacao trees have

teen produced, and some 800 distributed to planters in the

island for trial. Grafted trees do not make great progress

the first year in the field, but in the second and third they

make good growth. They develop a low branching form of

tree, and, so far, the indications are that these trees will

prove very prolific.

Directions are given for grafting by approach, and

estimates are made for grafting cacao on a large scale.

THE WEST INDIES IX CANADA IX lU'K), issued

by the Imperial Department of Agriculture, is a revised and
enlarged edition of the Handbook which has been distributed
at the Canadian Exhibitions in previous years. As ia

previous years, this Handbook is printed in the size and style
of the Went Indian Bulletin. The facts and figure:; relating
to imports and exports have been revised and brought up to
date as far as possible. The matt'?r descriptive of each island

or colony lias beeu revised also, while the portion relating to
"West Indian jiroducts has been enlarged, and several new-
illustrations have been inserted. The list of books is a new
feature : it includes titles and authors of publications,

relating to Agriculture, Xatural History and Commerce in the
West Indies, as well as those of historical works and fiction.

The pamphlet contains fifty-nine pages, and sixteen

pages of advertisements ; a sketch map of the West Indies
and eighteen illustrations of tropical plants, crops, etc., are
also included.

These books are prepared for free distribution at the

Exhibitions, and should do much to increase knowledge of
the West Indies in Canada.

I

COTTOX GIXS, now TO ERECT A XI) WORK
THEM.
A pamphlet with the above title, which is now being

issued, is No. 60 of the series published by the Imperial

Department of Agriculture.
The pamphlet has been compiled from notes by

Mr. E. Y. Connel of St. Kitts, whose long experience of work

of this r.ature should render all that he has to say of great
iTitercst to everyone connected with cotton gins. In editing

the pamphlet great care has been taken to avoid the use of

technical terms, and it is hoped that all tiiat it contains will

lie readily understood by any one aijproaching the subject for

the first time.

\'aluable information is given on the methods of

udjusting gins, so that the driving and driven shafts are level

and parallel, and the pulleys consocjuently parallel and in the

.same plane. This ensures that the belts shall run true, and

not tend to work to one side or other of the pulleys.

Directions are also given for setting and repairing the

knives and the roller, with methods for preventing the lint

from being carried round and causing the knives to
' back-

lash'.

Part 11 of the pamphlet gives directions for mounting
and fastening belts, with instructions for making a simple
form of clamp to draw the belt to the required degree of

tightness. Detailed information will also be found on

lacing and cleaning belts, and advice on the best measures

to taice for preventing .slipping.

In the appendix arc directions for making gauges, so

that all parts of the gin may be readily adjusted and elabor-

ate calculations avoid( d.

The pamphlet is well iUust rated throughout with

diagrams by the author, and contaii:;- a preface by ilie

Imperial Commissioner of Agriculture.

SYXOrsiS OF THE BRITISH BASIDIOMYCETES i

By W. G. Smith, EL S. Printed hy order of the

Triistecsi of the Brifis/t Museum, hy Willidin Clowes
(('• Sons, Limited, 1908.

This book has been compiled from the manuscript
descriptions by Mr. W.G.Smith, F.L.S., attached to the
series of coloured drawings of British Fungi which are
exhibited in the Public Gallery of the Department of Botany
of the British ifaseum. It contains a full account of all the

species native to Great Britain, together with those that
have become naturalized in the open.

Keys are provided to all the orders and genera, and there
are numerous careful outline drawings. The derivation and

meaning of the Latin names of the species are also inserted,
and this should prove of value in enabling students to
remember the characters of the ditlerent species of any yiveu
genus.

THE OFFICIAL REl'Oirr ox FRUIT FLY
AXD OTHER PESTS, IX VAUIOUS COFXTRIES,
V.lili-S.

This is the report prejiared by Mr. AV. W. I'rogcratt,

dealing with his trip round the world for the ]mrpose of

studying the fruit
'

fiy and other pests of fruit, and of other

crops, and the methods employed for combating them, and

especially those methods which include the use of natural
enemies in the form of parasitic or predaceous insects.

It will be remembered by the readers of the Aijri-
cultuni! Xi'ie.i tlmt ilr. Froggatt arrived in Barbados ia

January 11)08, in time to attend the West Indian Agri-
cultural Conference, of which he was made an Honorarv
?\lembcr, and that he addressed the Conference on some
phases of insect control, stating interesting work that he
had seen in progress during his trip.

Th.e report under review includes a complete account of
Mr. Froggatt's visits and his notes on the injurious and
beneficial insects which he saw ; it is very well illustrated.

Mr. Froggatt concludes that, while great help in the
control of insect pests is to be expected from their natural

enemies, these latter can not be depended upon to protect

thoroughly the fruit trees and crops : that for Australia, at

least, it will be necessary to continue spraying and fumigating
for the control of scale insects, and to contin-.e the use of

recognized remedies for other pests.
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A QUICK AND THOROUGB GERMINA-
TION TEST FOR CORN.

From time to time, articles have appeared in the

Agricuitaral News dealing with the subject of seed

"testing. Among these, attention may be drawn

specially to those in Vol. IV, Xo. 28, p. 153, and Vol.

VII, No. 172, p. 369. The importance of this subject
is often not fully recognized, and, as no steps are taken
to ascertain the germinating power of the seed used
ibr sowing crops, the failure of these to make a good
stand, and the consequent serious loss, are ascribed to

«intoward conditions in regard to soil or climate, or the

presence of pests, when, as a matter of fact, they are

Teally due to the low vitality of the seed employed. In

such cases, even if a second sowing is made where it is

needed, the stand is still imperfect because the seed,

Ijeing the same as that used at first, is itself imperfect ;

and, of course, there is the added loss in e.xpenditure on

the e.xtra seed and labour required.

A good illustration of the loss attendant on the use of

seed with inferior geiminating power is given in Fftnnei-g'

JiaUetin, Xo. 2-53, of the United States Department of

Agriculture, entitled
' The Germination of Seed-corn '. A.s

the title implies, the case especially dealt with is that of

Indian corn (maize). Here it is shown that many planters
m the United States Iiave been satisfied with seed which

possessed a germinating power of GO to S.5 per cent., when
such .seed can easily be selected to obtain a gei'mination
of 9-5 per cent. Accounts are given, further, of e.xperiments
which proved that tests, made in the way to be described

below, increased the stand by 13 7 per cent, which, calculated

on the average yield and yirice of corn in the United Stat:'s

for the years 1896 to 1906, would mean an increased annual

crop of about 298 million bushels, with a value of over 100
billion dollars.

A quick method of thoroughly testing and selecting

good seed from a large quantity of .seed-corn is given in the

Bulletin referred to above. The usual method, namely that

of taking at random one or more lots, each containing one
hundred seeds, and finding the number in each lot that will

germinate, is satisfactory so far as it goes, but it does not give

any indication as to the way in which the best seed may be

found in the heap, nor does it supply information as to the

strength of the plant that the seed is capable of producing.
Both of these points can be elucidated by the method
described in the Bulletin, which is as follows.

The best ears of seed-corn are selected to a number

greater than that which will be requireil to provide seed for

planting. From each ear, six grains are chosen and placeil
in a germinator in the ordinary way, care'being taken that

each lot of six can be identified subsequently with the ear of

corn from which it was removed. These are allowed to

remain in the germinator until the sprouts are about 1 .',-

inches long. At the end of that time, every lot is examined,
and, in cases where any of the six grains have failed to

germinate, or where the seedlings have 'grown badly, the

corresponding ear is rejected as far as sowing purposes are

concerned. On the other hand, ears which have yielded lots

of six grains which have successfully passed the test may be
relied upon to provide good seed, and consequently good
l^lants.

It is evident that this method depends upon an

important fact, namely, that if a few grains from an
ear of corn are all capable of furnishing good, healthy

seedlings, practically all the grains on that ear will be

capable of doing so. This fact has been proved by
careful experiment, and the recognition of it has
afforded a means of obtaining a speedy and thorough
test of seed-corn for planting purposes.

A POSSIBLE SUBSTITUTE FOR JUTE.
It has long been known that the fibre yielded by

an Indian plant known as Sida is of considerable

merit, and the Indian TextUe Journal for November
1908, discusses at length the possibility of its becoming
a substitute for jute.

Several varieties of Sida are found in India, the common-
est being Sida rhoiiM.folia and S. varpinjoria ; others are
^'. iKionkaefolM and S. cordifolin. Of these, .S'. rhomhifolM
and .v. cordifolia are said to yield the best fibre.

'

The
efforts which have been made to extend the cultivation of
this plant have not been succe.ssful for several reasons, the
chief of which were certain difhculties connected with it.*

cultivation, and the stable position in the market of jute.
The chief of the dithculties of cultivation are the pnssessioa
of a hard seed, which will not germinate unless the coat has

previously been .softened, and the tendency of the plant to
form branche.s, the latter of which, of course, is a seriou.i

handicap in any attempt to gain its recognition as a fibro

plant. These dilHculties, however, are not insuperable.
The first can be overcome by pla.cing the seeds in

sulphuric acid for a time, or by passing them through
a machine of the kind that is used m the same connexion for
those of Java indigo, but as these methods are not of general

application, investigations have been made for the purpose
of finding one which can be adopted by everybody. As
a result, it has been discovered that germination can be
increased by soaking the seed in hot water tor a time—a very-

simple process. It is also suggested that a solution of the

problem may be possibly attbrded in another way, namely
by careful cultivation and selection.

It has been proposed to try to overcome the second

dittieulty, that of a tendency to form branches, in a similar

manner, that is by careful cultivation and selection. A sim-

pler way of dealing with it has been found, however, in the

discovery, in Burma, of a straight-growing variety.
The cellulose-content, and therefore the durability, of

some samples of Sida have been found to be superior to that
of juce, for it reaches a value of S3 per cent., placing this

fibre on a level with lihea and fiax. ilore generally, how-
ever, this value is nearer to that of jute, but it is possible
that the finer texture would lead to its replacing the better
kinds as well as to its being used for special purposes.

An offset to the fact that samples of Sida have been
valued more highly than jute is afibrded by the circumstance
that the cost of its cultivation is greater. There is no reason

nevertheless, to suppose that the yield per acre cannot be

improved upon ; and, if this is so, it may be possible, in the
near future, definitely to place Sida on the market aa a fibre

plant.

The amount of produce exported from Barbados during
the present year, up to July 29, is 10,032 tons of sugar and
63,698 puncheons of molasses and syrup. The quantities of
these which were produced in, and sent out of, the island

during the corresponding period of last year were 29,177 ton.s

and 48,070 puncheons, respectively.
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MARKET REPORTS. INTER-COLONIAL MARKETS.

IjOndon,—Tnn \Vkst Ixwa Committee Circular,

July 20, 1909 ; Messrs. E. A. de Pass & Co.,

June 9, 1909.

Arrowroot—St. Vincent, li'i/. to .Sfji/., according to quality.

Bal.^ta—Sheet, 2/4i to 2ii\ ; block, 1/lOi.

Bees'-WAX—No t\
uotations.

Cacao—Trinidad, 53/- to 65/- per cwt.
; Grenada, 50/- to

55/- per cwt.; Jamaica, no quotations.
Coffee—Santos 30/7i to 31/l()i per cwt.

; Jamaica, no

quotations.
Copra—West Indian, £22 10.<. per ton.

Cotton—St. Vincent, 15rf. to 16(?. ; Anguilla Montserrat,

Barbados. St. Kitts, St. Croix, Antigua, Virgin
Islands, Barliuda and Jamaica, 13d. to 14A(i'.

Fruit—No quotations.
Fustic—No quotations.
Ginger—Counuon to good common, 45/- to 50/-; low

middling to middling, 52/- to 5<V-; good bright to iine,

58/- to 64/-.

Honey—25/- to 33/6.

Isinglass—No quotatii ais.

Lime Juice—Raw, 1- to 1/3 per galhm ; concentrated,

£18 15s. per casK of 108 gallons; distilled oil, 1/10

per lb.. Otto of limes 6/.

Logwood—No ijuotations.
JIace—Steady, but (puet.
Nutmegs—Steady to rather de.-irer.

Pimento—Quiet.
Rubber—Para, tine hard, 7/3 ;

tine s(jft, 6/10 per lb.

Rum—Jamaica, 3/- to 3/3; Demerara. no ((uotations.

Sugar—Crystals, 14/3 to 15/3 , Muscovado, 11/6 to 13/6 ;

Syrup, 13/6 ; Molasses, no ijuotations.

New York,—Messrs. Gillespie, Bnos. &, Co., July 9,

1909.

Cacao—Caracas, 12c. to 12;(c. ; Grenada, 12c. to 12k. ;

Trinid.-ul, 12c. to 12jc. ; Jamaica, Oifc. to lie. per lb.;

Douunica. lie. to ll.l^c.

CocOA-NUTS-J.-uuaica, select. $22 -(Id to !5i2:!-00: culls, S13-.->0

to $1500; Trinidad, select, $21-00 to ,«i22-00
; culls,

§13-00 to $14-00 per M.
Coffee—Jam.-iica, ordinary, 7jC. to 8c.; good ordin.-iry,

8.',c.; and washed up to lie.

GiNOER—9c. to 12c. per lb.

Goat Skins—J.-uuaica, no quotations; Barbados, 53c. to

55c.; St. Thomas, St. Croix, St. Kitts, 27c. to 50c. per
lb., dry tliut ; .\ntigua, 50c. to 52<-.

Gkape Fruit—Jamaic.-v, $2'25 to $4-75 ])or barrel.

Limes—Dominica, $4 00 to $5 25 per box.

Mace— 20c. to 35c. per lb.

Nutmegs— llO'ji, 8?,c. to H.Jc. per lb.

Oranges—Jamaica, $2 .50 to $3-00 |iit barrel.

Pimento—4ic. to 44c. per lb.

Sugar—CentrifugJils, !)6°, 3-92c., Mu.scovados, 89°, 3-42c.;

Mokisses, 89°, 3-17c. per lb., all duty paid.

Barbados,—Messrs. Leacock & Co., July 30, 1909;
Mes.srs. T. S. Gaeeaway & Co., August 2, 1909.

Arrow]:oot—.St. Vincent, $3-75 to $4-00 per 100 ft.

Cacao—$11-21 to $12-00 per 100 lb.

Cocoa-nuts—SIS'OO for husked nuts.

Coffee—Jamaica and ordinary Rio, $9'50 to $11 -00 per
100 lb., according to quality

—.scarce.

Hay—$1-20 to $1-25 per lOO lb.

Manures—Nitrate of .soda, .S()o-00; OhlondorfFs dissolved

guano, $55-00; Cotton manure, $42-00; Cicao manure,
$48-00; Sulphate of ammonia, $75-00; Sulphate of

potash, .$1)7 "Co per ton.

(Jnions— Strings, $2-00 to $2-50 per 100 lb.

Peas—Split, $6-00 to $6-20 per bag of 210 ft.; Canada,
$3-7.T to $4-00 per bag of 120 ft.

Pot.\tos~$2-50 to $3-25 per 160 ft.

Rice—Ballam, Calcutta, no quotations ; Patna, $3-80 ;

Rangoon. $3-00 per 100 ft.; Demerara Ballam, $4-90
to $5 '25 per 180 ft.

Sug.\r—Dark Crystals, 96° no (Quotations ; Muscovado,
89° $1-70 ; Cejitrifugals, no quotations.

British Guiana,—Messrs. Wieting A: RiCHTES, July 24,.

1909* ; Me.ssis. Sa:s-db.\ch, Parker & Co.,

July 2.5, 1909.1-

Arrowroot—St. Vincent, $8 -.50 to $9-00 per 200 ft., de-

mand limited.*!

Balat.\— Venezuela block, 32c.*, Prohibitedt ; Demerani
sheet, 48c. per ft.-* ;

48c. to 50c. per ft.t.

C.\CAo—Native, 14c. per ft.-*
;
12c. per ft.t

Ca.ssava—60c. to 72c.-*

Cassava Starch—$6-00 per barrel of 196 ft.*

Cocoa-nuts—$12-00 to $16-00 per M.*
Coffee—Creole, 8c. to 13c.*, 12c. to 13c. per ft.t

;
Jamaica

and Rio, 13ic.*f ; Liberian, 7c. .t; 8c. per ft.*

Dhal—$4-40 to $4-50 per bag of 1(J8 ft.*
; $4-.50 to S4-60'

per bag ;t Green Dhal, $5-50.*
Eddos—$1-44 per barrel.*

Mola.sses—Yello nc. to :

Onions—Tenerifl'e. 2k-. t; Madeira, 2Ac. to 3c. per ft.*;3k'.t
Peas—Split $6-20 to $625 per bag (210 lb.),* $6-2ot;.

IMarseilles, $3-00, over stock.*t

Plantains—2()c. to 40c. per bunch.*

PoTATOs—Nova Scotia, $3-25 to $3-50 per 100 ft.*, $3 25-

perbarrel-t; Beruuida, $4-50.*

PoT.\Tos—Sweet, B.-irbados, 9tic. per b.-ig.*

Rice—Ballam, $4-50,* $4 75 to to $5-00;t Creole, $4-40,*
$4-00 to $4-40.t

Tannias—$1-80 per bag.*
Yams—White, $2-00 per b;ig ; Buck, $2-00.*
Sugar— Dark crystals. $2-20 to $2-40;* Yellow, $2-90 to

$3-lHl,*$3-00 .t White, $3-60 to $3-80 ;*t Molasses,

$1-90 to $2-20,* $2-00 t.. $2-30.t
Tnir.Kii—(irecnheart, 32c. to 55c. per cubic foot.*t

Wallaba Shingles
- $3-75 to $5-75 per M,* $3-50

to $5-50 perM.t
Cordwood—$1-80 to $2-tl(i per ton.-*

Trinidad,— Messrs. Gordon, Grant i Co., July 24, 1909.

Cacao—Venezuelan, $11 -.30 per fanega; Trinidad, $11 '10

to $11-50.
CocoA-Ni'T On.—80c per Imperial gallon, cask included.

Coffee—Vonczuel.-m, 8c. to 9c. per lb.

Copra -$3-25 per 100 ft.

Dhai.—$4-25 per 2-bushel bag.
Omons—$1.50 to $180 per 100 ft., light demand.

Peas - Split $5-50 to $575 per bag.

Potatos—English, $125 to $1-75 per 100 ft.

Rick—Yellow, $4-50 to $4 60; White, $500 to $5-25

per bag.
Sugar—American crushed, $5-10 to $5-20 per 100 ttv
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.

Volume I. No. 1. Out of print. Nos. 2, .3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d.
Volumes If, III, IV, V, VI, VII, and VIII:—Price is. each

;
Post free 2.?, M.

Volume IX. Nos. 1, 2, 'and 3. Reprint of Papers read at Agricultural Conference, 1908, relating to Sugar, Cacao,
Fruit, Rice, and Rubber Industries. Also papers dealing with general subjects. No. 4, Timbers of

Jamaica, Timbers of Dominica, Fungus Diseases of Cocoa-nuts, Aleyrodidae of Barbados, Millions and

llosquitos. Price 6(7. each number. Post free, Sd.

Volume X. No. 1. Flower-bud ^[aggot of Cotton, Bourbon Cane in Antigua, Bourbcjn and other Varieties of Cane
in Barbados, Soils of Nevis, Cotton Selection in the Leeward Islands, Leguminous Crops and Soil

Inoculation. Price Grf. Post free, Sd.

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 fifty-nine. The following list gives particulars of all the pamphlets which are still available. The missing
numbers are out of print and can no longer be supplied :

—
SriJ.A^R IxDiLSTRY. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.
in "1900. No, 3, price 2(/. : in liini, No. 13, price 4-/.; (16) Hints on Onion Cultivation. Price 2rf.

in 1902, No. 19, price 4</. ;in 1903, No. 26, price 4i/. ; (17) General Treatment of Fini'^'oid Pests. Price 4rf.

in 1904, No. 32, price 4i/. (18; Recipes for Cooking West Indian Yams. Price 2(i.

•Seedling Canes and Manurial Experiments at Barbados, (25) Ground Nuts in the West Indies. Price 2ii.

in 1903-5, No. 40, jirice 6(/.; in 1904-(;, No. 44, price (J'Z.
; (28) Barbados and Porto Rico JMolasses. Price od

in 190.5-7, No. 49, jirice d/.
;
in 190(;-.S, No. 59, price Hd. (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

• Seedling and other Caues in tlie Leeward Islands. (35) Information in regard to Agricultural Banks. Price od.
in lflOO-1, No. 12, price 2(7.

;
in 1901-2, No. 20 price 2(/.; (37) Cultivation of Oranges in Dominica. Price 4(i.

in 1902-.3, No. 27, price 2(/.; in 1903-4, No. 33 price id.; (38) Cultivation and Curing of Tobacco. Price 4rf.

in 1904-5, No. 39, ])rice 4(/.
;
in 1905-6, No. 46, price id.; (41) Tobago, Hints to Settlers. Price Gd.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorfi*'s Dissolved Peruvian Guano—For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure

Ohlendor2''s Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, LeadenhaU Street, London, E.G.

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

JOURNAL D'AGRICULTURE TROPICALE.

A Monthly Illustrated Review, published in French,

dealing with all matters connected with Tropical Agriculture.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, W. Dawson & Sons, Ltd., Bream's

Buildings, E.G. ; iVew York, G. E. Stechert, 9, East 16th.

Street ; Trinidad, D .A. Majani ; Cuba, Solloso ; Uayti,
Louis Coicou, Port-au-Prince.

TROPICAL LIFE.

A Monthly .Journal, containing articles on Tropical

Agriculture, and other matters of interest to tho.se living in,

or iuterestedin the Tro[)ic.s.

JUST ISSUED.

WEST INDIAN BULLETIN.
(Vol. X, No. 1.)

Containing papers on tlie Flower-bud Maggot of Cotton,

Composition of Antigua and St. Kitt's Mohusses, Bourbon

Cane, Soils of Nevis, Cotton Selection in the Leeward

Islands, and the Growth of Leguminous Crops and Soil

Inoculation.

To be obtained from all agents for the
sale of the Department's publications. Price

Qd.; post free, &/.

Edited by H. HAMEL SMITH.

Single copies, price \s.\ annual subscriiition, lO.s. post
f»ee.

Published by :

Messrs. Bale, Son & Danielsson, Ltrl.

83-91, Great 'I'itchtield Street,

LiuKJon, W.

ITHE BARBADOS CO-OPERATIVE COTTON

FACTORY, LIMITED.

BRIDGETOWN,

COTTOFSEED.
We are prepared to purchase best quality

Cotton seed at prices equivalent to the current
rates of the Liverpool market. Terms : Cash on
delivery of Seed.

N.B. All seed must be fresh and in sound
condition. Second quality seed must be shipped
'/"' U,ll/.

Printed at Office of Ayricultural Reporter, 4, High Street, Bridgetown, Barbados.
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

Tlie 'inly sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other jiests.

Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

Newark, N.J., U.S.A.
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MAINTAIN THE YIELD-

'.•... Va.,,-^ii!ioi;. :•,'• ' ;- . ''.j~\.^ -:. : •

'

;

The problem in Cane ("nltuie is Imw tn maintain the yield. Continued cropping exhausts the soil of all its

availiiblr plant t'ocid.

The solution to the jirdblcni is proper till:ige and rational fertilizing.

Potash, Phosphoric Acid, and Nitrogen in proper prnporlion always pay when applied to well tilled soil.

For free literature and special information on Tropical Agriculture address to :

GERMAN KALI AVORKS.

.)0 Enipodrado,
Box 1,*K)7, Havana, Cuba.
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The Foimation and Storago of

Molasses.

URIXG the past sugar season the musco-

vado molasses of Antigua and Barbados,

and to a lesser e.xtcnt, that of other West

Indian Islands has obtained a remarkably higli market

price, the value of sucrose in muscovado molasses

having been, during the greater part of the season,

nearly one and a half times as great as its value in

muscovado sugar. This occurrence forms a good instance

of a point which has often been illustrated in other

industries, namely the attainment on the part of

a by-product of a value considerably in excess of that

of the substance which it was the original purpose of the

industry to produce. That such a state of affairs should

arise is, of course, mainly a question of supply and

demand, and in this instance it has arisen mainly from

the wants of fishermen and lumbermen on the North

American continent. For a number of years past the

price of this article has been good, though it has not

attained so high a value as during the past season, and

therefore it appears that there is a fair amount of

stability in the demand : moreover, the hi;h price of

the muscovado product has served to raise ihe market

value of tiie exhausted vacuum-pan mola^^es of the

Antigua Central Factory for which ordinarily little or no

demand exists : on this account the conditions govern-

ing the formation, composition and keeping power of

molasses assume considerable importance.

Molasses may be defined as the viscous solution

containing sugar and various impurities left after sugar
has been crystallized from evaporated juice or from

a sugar solution. It is possible to obtain further sugar
from this product, which is known as first molasses, by

re-builing, but eventually a syrupy liquid remains which

will not give any more sugar on being evaporated.

This is termed exhausted molasses ; it always contains

sugar that cannot be recovered, by reason of the pre-

sence of other constituents, which render the remaining

sugar uncrystallizabie. In any process of sugar-making,

unless everything but cane-sugar and water co\ild be

removed from the juice, molasses must always be formed.

Having defined molasses, and considered it in

relation to the possibility of the extraction of sucrose^

it will be convenient to deal with the question of the
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modes of formation of this product. The oldest explana-
tion of the matter is that which is known as the

mechanical theory, and consists in the statement that

the viscosity of the solution prevents the extremely

small particles of cane-sugar from coming together to

form crystals. At the present time the mechanical

theory is almost entirely abandoned, having given

place to theories attributing the retention of sugar in

solution to the chemical action of impurities. The

earliest of these chemical theories was that the forma-

tion of molasses was entirely due to the presence of

glucose, which formed uncrystallizable compounds with

the sucrose present. This, however, is now largely

discredited in the light of modern investigation, and has

been succeeded by the more generally accepted glucose-

ash theory of Hertzfeld, and more especially Prinsen

Geerligs. In this, the chief responsibility is placed

upon the mineral matter which the juice originally

contained, and upon that which has been added in the

process of
'

liming '. Cane-sugar forms very soluble com-

pounds with part of this ash material, which are

practically impossible to crystallize, and the difficulty

of recovering it from the molasses is accounted for in

this way. In the case of the molasses of the beet

sugar factory which contains practically no glucose,

this theory, which was originated by Hertzfeld, sufficient-

ly accounts for all the observed facts. On the other

l^and, cane-sugar molasses, containing as it does

glucose in varying but relatively large proportions,

evinces features not completely accounted for by the

theory outlined above. For the elaboration of this

theory to fit the facts in relation to cane-sugar

molasses, we are indebted to Prinsen CJeerligs.

He has pointed out that cane-sugar forms soluble

compounds with the ash constituents less readily than

glucose does under similar conditions
;
hence it follows

that the greater the proportion of the latter which is

present, the less is the likelihood lof the cane-sugar

forming compounds with the ash from which it is

uncrystallizable, and that, therefore, the greater the

glucose content of the molasses is, the larger will be

the possible recovery of cane-sugar. Prinsen Geerligs
has adduced, in support of this view, a large number of

analyses of molasses from the cane-sugar factories of

Java, and has shown that, within limits, the greater

the ratio which the glucose content bears to the ash

content, the lower will be the ratio which the sucrose

l)ears to the water. Peck, in Hawaii has drawn

.attention to another cause which may prevent the

growth of sugar-crystals in a massecuite
;
that is the

presence of gummy matter. He has shown that

removal of gum from molasses promotes the further

recovery of sugar crystals, and he is inclined to attribute

this to mechanical action, and to return to the older

mechanical theory of molasses formation. The sugges-
tion has however been put forward that the real action

of the gum is, under certain conditions, to coat the

small crystals as they are formed and thus to stop their

increase in bulk from the sugar which is in solution.

Experience at the central factories in Antigua
furnishes support to this explanation, for it has been
found that continued stirring of second massecuites,
after the first crystals have been formed, decreases the

recovery of sugar; better results are obtained if they
are allowed to stand undisturbed for some time before

curing, when considerable quantities of gum rise to the

surface. It is suggested that the foregoing niiiv form

an explanation in harmony with the accepted theories

of Hertzfeld and Geerligs, and also with the observed

facts in relation to gums.

It is well known that molasses, on storage, generally

undergoes very evident changes ; these are usually

broadly referred to as fermentation, and include '

froth-

ing' and 'souring'. The former of these occasions

direct loss owing to the overflowing of the liquid con-

sequent on effervescence ; it does not appear, how-

ever, that there are any consequent deep-seated altera-

tions in its more valuable contents. Careful experi-

ments have gone to show that it is not of the nature of

a true fermentation : that is one in which organisms are

thriving at the expense of these contents, but that it

really has its origin in the breaking up of easily decom-

posable gummy products. Thus no internal loss may
be apprehended in the presence of this phenomenon.
The latter change, that of

'

souring ', though less

evident in its natural outward manifestations, is far

more serious both as regards the sugar content and the

palatability
—and therefore the market value—of the

molasses. It is due entirely to the presence of living

organisms and. as this is so, if infection of the molasses

by such organisms is guarded against, it can be entirely

prevented. At the present time it is feared that, in

the case of the majority of muscovado boiling houses

and molasses storehouses in the West Indies, little

is done to secure that cleanliness which is the essential

feature in presenting infection. Attention may be

directed to the report of the Committee of the Barba-

dos Agricultural Society appointed to enquire into the

reasons underlying the souring of molasses in that

island, and to the excellent list of suggestions for the

prevention of its occurrence appended thereto. These,

if thoroughly carried into effect, should go far towards

minimizing this The report was published in pamphlet
form by the Barbados Agricultural Society and was

I
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rc-piodueed in the AfiricidturaJ i\/'?r.s, Vol. VII, p. 67.

In conclusion, a word may be said reganling con-

ditions which inHiience favonrahl}' colour and flavour

in molasses. (_)f these, by far the most important are

care and attention to the tempering of the juice by the

addition of lime to the clarifier. If it is desired to

obtain a product of good colour, excess of lime must be

rigorousl}' avoided ; above all, it is essential that lime

slimdcl never be added in the tuyches, once the juice

has left the clarifier. Other factors which appear to

influence the character of the molasses to a certain

extent, are the variety of cane used, soil and climatic

conditions under which the crop was produced, and the

boiling of the juice in a copper tayche over an open
fire. The last one appears to have a slight but

appreciable effect on both the colour and flavour of the

resulting product.

In the foregoing have been indicated a few of the

more salient points in relation to the formation of

molasses and its subsequent storage. It is suggested

that these are worthy of careful attention by sugar

producers, especially in view of the present high marlcet

prices which obtain for the product.

The following comparative table will serve to illu,strato

what has been said above, and at the same time indicates

the composition of various grades uf molasses :

—

Cenirifiigiilleil Ceiitrifugalled
First JInlMsses. .Secmiil Mulasses

(Kxlia\istfd).

Per cent. Per cent.

Muscovadn
iM('l;isses

(Antigua).

Per cent.

Cane-.sugar ... 50 to 55
Glucose 5 ,, 15

Non-sugar ... .S ,. 8

Ash 3 ., 5

Water 24 ., .''.O

40 to ()(t

7 ., 20
20 to 40
15 ,, 40

•S ., 10

17 .. 28

HALF-YEARLY EXAMINATION OF
AGRICULTURAL SCHOOLS.

The following are the general Tsports of the

examiner (Mr. F. W. South, B.A.) on the recent half-

yearly examinations of the pupils at the Agricultural
Schools in Dominica, St. Vincent and St. Lucia :

—
iiOMiNicA .\(;eicultural school.

Nineteen boys sat for the examination. Of these ten

took the papers set for the junior class ami nine were new boys.
The average percentages of marks obtained by the two classes

were as follows : juniors, 78 : new boys, 72, Of the juniors,

Paul, Roper, Lewis and Marie sent in good papers, and might
be allowed to proceed to the senior course

;
of the new boys,

Antoine and Defoe .showed good work. The standard

throughout the school is satisfactory, any .special weaknesses

Lave been indicated in the detailed reports.

Agriculture and Chemistry were good, and Arithmetic

and Botany satisfactory, though there is
'

.some room for

improvement, especially in the drawing of diagrams. The

Geography of the juniors should receive attention, and

Writing, English Grammar and Spelling throughout should
receive great care

;
there is considerable difference between

the juniors and new boys in this respect, but occasionally the
answers of the new boys were scarcely intelligible. Atten-
tion might also be paid to details such as the careful subdivi-

sion of subject-matter, and, in Arithmetic, to the carelul

indication in every case of what any given set of figures

represents.

Considering the examination as a whole, the results

indicate considerable improvement, which can however be
increased if attention is paid to the points already mentioned.

ST. VINCENT AORICULTUKAL SCHOOL.

Seventeen boys sat for this examination. Of these

four were seniors, ten juniors and three new boys. The

average percentages of marks obtained were as follows : new
boys CiS ; juniors 79 : seniors 8-5. These averages show
considerable improvement on last year's and indicate a very

high standard of excellence for the seniors. Both Arrindell

and .7. Samuel showed some very satisfactor}- papers, among
the seniors, and of the juniors Learmond, .Jarvis, Simmons
and Derrick obtained a very high average of )nark.s.

Learmond and .Jarvis, at any rate, might be allowed to

proceed with the work prescribed for the senior class.

Randolph Quashie was extremely weak throughout and needs

very careful attention if he is to make any progress.

The subjects in general were very satisfactory ; reference

to any special weakness will be found in the detailed reports.
With very few exceptions, the English, Spelling, Writing and

general neatness were good throughout. Arithmetic shows
considerable improvement but still needs attention. Composi-
tion and Agriculture were good ; Chemistry and Geography
need attention among the juniors, and the Botany of the

.seniors leaves some room for improvement.

The papers, as a whole, indicate that the pupils are

receiving very careful attention and should possess a sound

knowledge of elementary scientific principles.

ST. LUrl.\ AORICULTUKAL SCHOOL.

Seventeen boys sat for the examination. One took the

senior papers, ten the junior, and there were five candidates
and one new boy. The average percentages of marks
obtained by the three classes, including the new boy with the

candidates, were as follows : senior 73
; junior 74

;
candidates

and new boy 6i. These results were quite satisfactory.

Auguste and Monrose, of the juniors, did very creditabl}', and
the former nnght be permitted to take the work presc-ribed
for the senior course. Angicr and Marshall are the most

promising of the candidates.

The writing was satisfactory and the papers were neat,
but attention .should be paid to the drawing of diagrams and

maps. Arithmetic and Composition were good and the

Agriculture of the senior and junior pupils very fair, though
the candidates were weak in this subject. Chemfstry, Botany
and Geography need attention, especially Geography ; great
attention should be paid to English firammar and Spelling
which were often very weak, though this is no doubt mainly
due to the prevalent conditions in the island.

Considering the papers as a whole, the results are satis-

factory and show ihut the jnqiils are receiving careful atten-

tion but there is room for imiirovement in several subjects, as

has already been indicated.
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WEST INDIAN FRUIT.
'PINK DISEASE' OF CACAO IN

ST. LUCIA.
In Januan- of the present year, hcveral plots of

cacao in St. Lucia were found to be sc-rioiisly affected

by this disease. The plants were, in consequence,
treate<I aceordino; to the advice given in PamphleC
No. ,54 of the Department, entitled Firiu/us Diseases

of Caacj) and Sanitation of Cacao Orchards. Success

has followed the adoption of the measures there

suggested, as will be seen from the following account,
which should be supplemented by reference to the

above-mentioned pamphlet :
—

The disease is caused by a fungu.s ((Jarticiuni lilnco-

fiiscu(n). Tlie chief symptoms are the occurrenco of ])ink

incrustations on the woody branches ; these generally cover

the younger ones, while in the case of those which are fairly

old, it is usually limited to the damper and more shaded

sides. The final effect is to cause splitting of the bark, which

ultimately peels off. The fungus spreads activelj' during the

wet season and in damp, shaded situations. The harm caused

by it is not always direct, but as it jn'ovides openings in the

tissue for the entrance of .spores of very harmful fungi such

as Nectria, Dip/od/a, etc., it is very impoi-tant that it should

be kept in check.

The remedial measures consist in washing the affected

branches with a lime-sulphur wash, wliii-h is prepared as

follows ; A mixture consisting of 7i If), of slaked lime and

2h 111. of flowers of sulphur is boiled in 10 gallons of water

until it becomes orange in colour. This, when cold, is well

rubbed on the atfected branches wherever iIh; fungus is seen

to be present. In addition, all the younger brandies that

have been killed should be cut off and burned ; it may also

be advisable to remove the more badly affected of the

older ones.

The successful adoption of these measures in the case

mentioned above Wds reported by the Agricultural Instructor

in St. Lucia, after examination of the attacked plants during
one of his visits to the district in which tliey were growing.

PINE-APPLE INDUSTRY IN INDIA.
The following information ap))cars in the Agri-

cidtural Juiirnal of IiaH.a for April J DO!) :
—

In recent years, the demand for Indian grown pine-

apples has so greatly increased that an effoit should be made
to establish this indu.stry on a commercial scale.

The pineapple is grown extensively in many parts of

India and ])urnia. On the ^Malabar Coast, in Northern

Kengal, in Assam and in Durnia, it produces fruit of very

good quality. On the Kliasi Hills in Assam, it grows
excellently and yields a tine fruit. There has been no
particular effort made to develop the cultivation of the fruit
on a commercial basis. Therefore, pine-ap[i!es from the
Straits Settlements, Ceylon and Mauritius, find a ready .sale

in India at remunerative prices.
A warm, moist atmosphere, a fairly high rainfall,

a friable soil and a porous subsoil appear to be best suitable
for pine-apples in India. They thrive well on soils which have
been improved, in forests, by partial clearing and by the
natural addition through rainfall of leaf mould. A friable
moist soil with a fairly high proportion of organic manure is

apparently essential for successful cultivation.

In Bengal, the season for planting out pine-apples is

August. The plant there flowers in February and .March,
and its fruit ripens in .July or August. In September and
October, it makes its perfect growth.

The leaves yield a good fibre. In the London market
it fetches about £."50 per ton. In the Rangpur District of
Eastern Bengal and Assam, the fibre is largely used by the
shoe-makers as string ; in the Southern Mahralha country
and Goa, it is used for necklaces. The Fibre Expert to the
(loverninent of Eastern Bengal and Assam is, however, of

opinion that the extraction of fibre from pine-apple jilants is

not likely to be an extensive enterprise in any part of India

VARIETIES OP CACAO.
In the Wi'sl India Coininittec Circulirr^ for July

20. lifOO, there appears the first of a series of articles

by 31 r. J. H. Hart, F.L.S., on Cacao. In this, the
characteristics of the different varieties of Theohrotna
Cacao and T. pcntagona are set forth in a useful table,
from which they may be summarized as follows:—

T. pentagona, or alligator cacao, is mainly distinguished
1 T. Cacao by the fact that the fruit is covered with

y excrescences, while it possesses five distinctly
i. Of T. Cacao, there are three well-marked

from

many warty
raised ribs.

classes; the Criollo ('native'), Forastero
(' foreign '), and

Cal.ibacillo ('calabash-shaped ") ; the first of these has light-
coloured 'beans,' in the second they vary in colour, and are
contained in a rough, ridged pod, in the last they are dark-
coloured, in a smooth oval pod.

The kinds of Ci-iollo are three : Trinidad Criollo, Vene-
znehui Criollo, and Nicaraguan t'riollo : the fruit of the first

is thin-skinned and bottle-necked, and those of the last two
thick-skinned and high-shouldered, a mark of distinction

between the.'e being that the former is sometimes pointed,
while the latter is not. Each of these kinds is divided into
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two varieties, Aniarillo and Colorado, the difference being
that the colour of the fruit of the former is yellow, while in

the latter it is red. Of Forastero, also, three kinds are dis-

tinguished by fruit characters : ( 'uii4eanior veraguso,

Ordinary or Typical, and Anielonado : the first and the third

are separated from one another by the faci that the former

is warted and the latter melon-shaped. Eaph of these, again,

has two varieties : Amarillo (yellow) and Colorado (red).

A secondary division into kinds does not^ obtain in Cala-

tacillo, as all the fruits are small, smooth, thin- or thick-

skinned, with flat beans ; it is immediately Separated into two

varieties, which, like those of the kinds mentioned above, are

named Amarillo and Colorado, and for the same reason.

Of the classes of T. Caaio, Criollo yields produce of a high

value, but it is not as vigorous as the ( )thers. Forastero in

the West Indies is variable, but, typically, a strong grower,

bearing rough, ridged pods. Calabacillo is inferior to these ;

it is a strongly-growing tree, however, which flourishes on

lands \\here the others refuse to thrive ; this property, com-

bined with the fact that it can do with less shade, recommends
it as a stock for grafting selected varieties.

In the classification given there are thus fourteen types,

arranged under three classes. It must be understood, how-

ever, that these are not separated from one another by
a definite margin, and that intermediate forms will be found

on estates, showing every conceivable form of variation. This

tendency to vary, in the absence of control, is harmful, as it

results in the production of inferior kinds, and therefore in

gradual deterioration—a process which is aided by the

continual propagation of the plant from seed.

WILD IPECACUANHA AND ITS EFFECT
ON CATTLE.

It will be remeiiibered that, in the Ai/ricaltaral
Meim of July 10, 1009, infornaation i.s given as to the

possible poisonous action of this plant when eaten by
cattle, and that a request was made that planters and
•others should send any suggestions or observations

which they may have to make in connexion with the

matter to the Imperial Department of Agriculture.
Since then, a note by Dr. \V. J. Branch on the subject
has been forwarded by the Agricultural Superintendent
of St. Kitts, from which the following information is

taken :
—

The generic portion of the name of this plant is the

Greek form of the Latin Esculapiu.s, the god of medicine.

The name of this particular species
—curassavica—indicates

the belief that it came originally from the Island of Curacjao.
It is now to be found in abundance in nearly all tropical
countries. The plant spreads with great rapidity, owing to

the coma on the seeds, by means of which they float on the

wind. The young plant will take root and' thrive in any soil.

Grisebach considers AscfejiiaK cur'insai'iciA,. as indigenous to

the West Indies, as its specific name indicates. Among the

different names for it are : Indian root, wild ipecacuan,

Curac^ao swallow root, red head, and bastard ipecacuan. Most
of the vernacular names of this plant refer, like the names of

the Genus and of the Natural Order to which it belongs, to

its indubitably powerful medicinal properties. Grisebach

says it is a diaphoretic medicine.

The Genus Aschpiax belongs to the Natural Order of

the Asclepiadeae. Nearly all the plants of this Order have
a milky juice, which is generally more or less poisonous, and
in some, it is e.xceedingly virulent, (lonolohna luacrophylln»
has a juice that is used to poison arrows ;' Peo'/zZocn (jraeea
kills wolves. On the other hand, valuablemedicines can be

got from some of the Asclepiads. From CahttroiiU ijiijiniteii

is got ithe famous Mudar, much esteemed in India as a cure
for dysentery ; Ti/loplwra a.^f/unnfica' is also relied on in that

country in the treatment of dysenterj'. Asr/ejji<i.t iiireK,

a West Indian plant, is used by the negroes, according ti>

Loudon, as a medicine. A^rhpins dccunihens is much valued
in Virginia in the treatment of pleurisy ;

it induces profuse
sweating without raising the temperature. Hcmklesimix

indicux, the synonym of which is Asdejikis jiscudo-sarsn,
makes a slightly sudorific -syrup, and is largely used in big
doses as a flavouring an:l colouring ingredient in many mix-
tures prescribed by modern physicians. Some of the

Asclepiads also furnish fodder for cattle and food for men.

OxijHtiliiia exruhntiun, a synonym of which is Asrl''pins romi,
is used in the East Indies as fodder for cattle. The people
in the French part of Canada eat the slioots of Asclepitix

sz/r/imt. I'trijidaria edidis has a root like a yam and as big
as a man's head

;
this is eaten by the Hottentots. But the

most notable of this class is Gyinni'ina lacfifem, the Cow-tree
of Ceylon. It is a pity that this has not been introduced
into the AVest Indies, for its copious milky juice is an admir-
able substitute for milk, for the use of human beings.

It does not seem probable that the recent scare in

St. Kitts about the poisonous effect of Asclepias cimissaviai
on stock is quite justifiable. It is not impossible that some
animals may get diarrhoea and loss of appetite from eating
it in any quantity, if they can be induce:! to do so. But it

is curious that only now, and in St. Kitts, has its virulent

nature been discovered, though the plant is most abundantly
distributed through tne West Indif* and in other tropical
countries. Its properties, moreover, have been diligently
studied by the natives of the countries where it grows, and
it has been freely administered as medicine to men, women,
and children. If it was destructive to stock, the fact ought
to liave been found out and published long ago. At the
same time, this plant is perhaps unwholesome as food for

stock, if the animals really eat it, and if so, its presence in

abundance on pasture lands must detract from the value of

such lands as feeding-grounds for stock. The plant does not
seem to the writer of these notes to be nearly as common in

St. Kitts as in Barbados. As an illustration, it is note-

worthy that a very common butterfly in the latter island i.s

Arc/iijjpus, the caterpillar of which feeds on Asr/epidit

curassavica, while this insect is very rarely seen in St. Kitts,

' CoBFea robusta
'

in Java.

In the Mdiitlib/ Trade and Coiif<idar Rejurrfs of

the United States for July 1909, an account is given of

the results of the introduction of Cofeu rohusta into Java,

This species was discovered growing wild in the Congo,
but attempts to cultivate it there were not productive of

useful results. Plants were sent to the Jardin Botanique at

Brussels, and thence to Java, in 1902. It is stated to have
met with wonderful .success in its cidtivation there, so much
so in some instances as to save old estates from ruin. It

thrives on ground where C<iffea arabica and C. Ulieriai have
ceased to yield any profit, and at the same time is prolific,

giving about 8.50 pounds per acre after three years. At five

years, under good cultivation, it ha.s produced twice as much
as this.

The trees are planted about 6 feet apart, and topped at

about .5-1 feet high ;
when young they recpiire shade. The

bean is very small, and for the first two crops lacks the

characteristic aroma of coffee ; later crops improve in taste

and aroma. The output for the year 1908 is given as

217,600 R)., valued at appro.ximately £6,750.
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WEST INDIAN COTTON.

Messrs. Wolstenholme & Holland of Liverpool,

write as follows under date July 29, with reference to

the sales of West Indian Sea Island cotton :
—

A good business has been done in West Indian Sea

Island cotton since our last report. About 450 bales have

been sold, including Barbados 13Jrf. to 15c/., Antigua,
St. Martin and St. Croix \od. to ISJd, St. Lucia I5d., and

St. A'incent 13'i. to 19'/. Stains from various islands

realized 7d. to 8ld.

Prices remain firm, and the unsold stock does not

amount to more than 100 bales.

The report of Jless.rs. Henry W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending July 31, is as follows:—
The unsold stock of Islands now consists entirely of

planters' crop lots, held here or on plantation, aggregating
457 bales. The factors are stdl refusing to sell any of them

luider 30c., and tlie larger proportion are held under instruc-

tions from the planters at 35c.

There has thus been no change in this market

since the report for the week ending June 1!>.

SEA ISLAND COTTON IN THE
UNITED STATES.

Information concerning the present position of

the Sea Island cotton industry in the United States

are given in a report by Messrs. W. W. (lordon & Co.,

Savannah, Georgia :
—

In some of the countries in the soutii west of Oeorgia,
where the Sea Island acreage was fairly large ;i few years

ago, the planting of Sea Island cotton has been practically

abandoned. In Florida, the acreage is practically unchanged.
An effort has been made to plant selected seed as far as

po.ssible and, in some cases, fresh seed has been imported for

tlie purpose from the Islands.

So far, the crop is clean, but recent rains have caused

grass to appear in some parts. A continuation of these rains

will prove detrimental to the crop. The reports of its condi-

tion throughout the area, compared with that of last year,

vary irom ' worse '

to
' much better '; that in the north is

the best at present.

The prospect of the yield is fair in some places and good
in others

;
in only one comity is it bail. The crop will prob-

ably be a late one. While some early cotttm will make its

ajipearance during the first fifteen days of September, the

new crop will not begin to move freely until October 1. It

is estimated to be one of 70,000 to 110,000 bales, but this

does not include some places where it is considered to be too

early as yet for prediction. All the estimates stipulate for

a long, open end to the season, if a full crop is to be-

produced.
The Carolina Island acreage is reported to have been

reduced 5 per cent. The weather is favourable and the-

prospects are good.

COTTON IN EGYPT.
The following facts in connexion with cotton-

growing in Egyy)t are taken from the issue of Nature
for July 15, 1909. The reference to the depreciation
of the Egyptian varieties through the concurrent culti-

vation of the less valuable Upland cotton is of special
interest in relation to proposals that have been made
in various quarters from time to time that the latter

should be grown e.xtensively in the West Indies :

The prosperity of Egypt depends largely on the success-

ful cidtivation of the particular types of cotton known as-
'

Egyptian ". During the last twelve years, however, the

yield of cotton has steadily and appreciably diminished, the

loss amounting, at current rates, to about £o per feddan

(ld09 iicres). Many causes have been suggested as contri-

buting to this result, and in 'Cotton Investigations in 190S '

(Cain) Scicnlijic Journal, February 1909), Mr. W. Lawrence
Balls puts forward the view, for which there is some direct

evidence, that a ri.se in the water table in Egypt has been an

important factor. Owing to improvements in irrigation, the

supply of water in Egypt is greater than formerly, whilst the

natural loss reniains more or less constant. Artificial

drainage is lacking, and in his view Egypt i.s in danger of.

becoming water logged, in which condition the soil is ren-

dered impervious to the roots of most plants. The remedy
advocated is extension of the drainage .system, an expen.Mve

proceeding, but justifiable if the reduced yield is due to the

rise in level of stagnant water. Another important matter

dwelt on in Mr. Balls's paper is the depreciation of cottons

grown in Egypt, owing to the hybridiz-ing of the Egyptian
varieties by the less valuable 'American I'pland

'

races,

cultivated because of their heavy yield. To combat thi.s, he

j)roposes the breeding of a cotton bearing flowers in which

the stigma is buried dee[)ly an.ongthe stamens, thus reducing
to a nnninuun the risk of natural crossing. The rejiort i.s

accompanied by a photograph of a section of .such a .synthc-

sised flower.
I'-g.^l't

i"* leading the way in the practical

application of Mendel's discoveries, for 1909 has seen the

establishment, by the Kliedivial Agricultural Society, of

a Jlcndelian Experiment Station.
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INJURY TO RUBBER TREES BY TAPPING.
The results of an investigation conducted by

Professor Fitting, of the University of Tubingen, at

the Botanic Gardens of Buitenzorg, into the physio-

logical principles which underlie the ways in which the

best methods of rubber-tapping may be found, is given
in a supplementary number of Tropenjitianzer for

February 1909. These were briefly indicated in the

Agricultural Neivs, Vol. VIII, p. 212. ;A more detailed

account may be given as follows :
—

1

Attention i.s drawn to the fact that the part of a rubber

tree which is commonly called the bark is not only the place
where latex is formed and stored, but that it serves a more

important piu-pose from the point of view of the life of the

plant. The food which is elaborated in the leaves would be

useless unless there was some means by which it could be

•carried to those parts where it is reipiired, such as the

regions of vegetative growth, the chief of these being the

leaf-buds, the cambium and the root ends, and of reproductive

growth, that is where flowers, fruits and seeds are being
formed. The transference is effected through tubes in the

bast, or what is usually known as the inner part of the

bark. In these tubes, as long as the plant is actively growing,
there is a current of food passing along the branches to the

main stem, and down the stem to the roots.

In considering the effects of
tapping, there has been

a tendency in the jjast to forget that injury may be done to

this important food-conducting system of the tree. The

greatest attention has been given to the cambium layer, as it

was well I'ecognized that any extensive injury to that part of

the tissue would result in retardation of the growth of the

tree, or even in its death, either from direut causes or owing
to the admission of fungi. Perhaps the reason \vhy so much
Attention was given to this tissue was that there was a full

recognition of its importance as the actively growing part of

the stem, and it is for the same cause that, in considering tlie

value of different methods of tapping, attention was not given

only to their efficiency in producing the greatest quantity of

latex with the least amount of labour, but also to the likeli-

liood of their causing damage to the cambium layer. This
•consideration is, of course, important, but the one in which
<iccount is taken of the method of the transportation of

•elaborated food, which is explained above, is equally so. If

the tree is to attain its best growth it must be well supplied
with roots. If roots are to grow, they in their turn nuist be
well supplied with food. They cannot thrive directly on the

mineral plant food which they aljsorb ; they nm.st be fed

freely and easily from the food which has been prepared in

the leaves, therefore there must be nothing to interfere

seriously with the carriage of this food from the place where
it is made to that where it is required. . This is why, if

a fairly wide strip of bark has been removed from all round
a tree, as deep as the cambium, the plant eventually dies.

In the methods of tapping which arc commonly enqjloyed,
a sloping cut is made which, although it does not reach the

cambium, goes far to check the downward current : this is

•especially so if the pricker is used as well as the knife. It

follows naturally that the amount of obstruction varies

directly with the width of the area operated on. The prac-
tical application of this consideration is simple. It will lead
to the adoption of those methods which involve the cutting
of the bark in such a way that the longest effective cut is

made with the least severing of the bast tubes in their vertical

course through the stem. This condition is fulfilled by the

herring-bone and half herring-bone .systems, as these only affect

a quarter of the circumference of the tree in any one tapping.

VITALITY OP WEED SEEDS IN MANURE,
The following information, obtained from the

Maryland St<dii>n i?«/fc///?,, Xo. 128, appears in Far-
mers' Bulletin, No. SS-l, of the United States Depart-
ment of Agriculture :

—
It is well known that tiiere is considerable risk of intro-

ducing new weeds by the purchase (if manure, hay, and
other feeding stutt's. At the .Maryland Station more definite

information on this point was obtained, especially as regards
dissemination through manure, by studying the effect of the
fermentation of manure handled in different ways, and of

passing through the digestive systems of animals, on the

vitality of various weed seeds, including seeds of about fifty
of the worst weeds found in ilaryland.

In experiments in which the manure remained (1) for
six months in a barnyard heap, and (2) for a short while in

piles as when shipped in carload lots from cities, it was found
that in the first case there was no danger, and in the second
case little danger, of distributing live weed seeds. In the

experiments in which the weed seeds were fed to yearling
steers, and the manure handled in A-arious ways, it was found
that :

—
(1) AVhere the manure was hauled directly from the

stable as a top dressing, an average of only iLi'S per cent, of

the seeds fed to animals gernnnated.

(2) Where manure was hauled directly from the stable

upon the land and ploughed imder, 2-3 per cent, of the seeds

fed to animals came. up.

(.3) Where the droiipings remained in the pasture field.-*

unadulterated as they fell, an average of oillj^ 3'1 per cent,

of the seeds fed to animals germinated.

The results indicate that, in general, it is safe to

assume that the vitality of weed seeds is destroyed in

well-rotted manure, but that many pass unharmed

through the digestive tracts of animals, and may be
carried to the land if the manure is not well rotted

before use.

TIME OF GROWTH AND RIPENING
OF CACAO PODS.

The account of the follovving observations on the

time of growth and ripening of a cacao pod, which
were made in Trinidad, appears in the Bulletin of
Agricultural Information, of the Department of

Agriculture in that island :
—

|

The first appearance of the fruit was made on July 1 7,

when it was about as large as the head of a pin. In twenty-
nine and forty-five days, respectively, it was 1 1 inches long
and 3 inches long, while in sixty-one days the length was
tl inches and the largest circumference 5 inches. Three
more measurements, made in seventy-six, ninety-four, and
107 days from the commencement, gave inches

7 inches and 8 inches for the length, and 7 inches,

9f inches and 13 inches for the circumference. Xo growth
was observed after the 107th day, and the fruit took thirty-
five days more to ripen, making 112 days in all for its full

development.

As is pointed out, during this period of about two-

fifths of a year, while the cacao pod is arriving afe

maturity, it i« exposed to insect and fungus attacks, so

that the necessity for good sanitation on cacao estates

is triade very evident."
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NOTES AND COMMENTS.
Contents of Present Issue.

In this number, the editorial deals with the

subject of the formation and storage of molasses.

Special stress is laid on the means by which a good

product with a reliable keeping quality may be

t)btained.

A report of the successful treatment of the '

pink
disease

'

of cacao is given on page 2()0.

On page 261 will be found some interesting fiicts

in conne.vion with wild ipecacuanha {Asclejiias

curassavica).

Cotton-growing Prospects in Ceylon.

According to its report for 190N-9, the efforts of

the Ceylon Agricultural Society to introduce cotton-

growing on a large scale have nut met with encouraging
results. There is a general desire to take up the

cultivation, but the chief drawback has been uncertainty
with regard to the best area, the proper season and the

best variety to grow in that country.
I t^

Sugar Industry in St. Lucia.

The Annual Report of the Agricultural Instructor
in St. Lucia for 1908-9 states that the sugar industr}^
of the island is, though comparatively small, on a good
footing, the number of factories being four. Of the
canes grown, the Bourbon has held out longer than
is the case in any of the other islands, but it has been
decided to give up its cultivation this year because of

the frequency with which it is attacked by pests com-

pared with that of other canes. The cane best suited

to conditions in the island seems to be B. 20.S, which

gives an average yield of 36 tons of cane per acre.

B. 147 is not planted as extensively as B. 208, but

gives fairly good results and ratoons well. White

Transparent does well, both as plant canes and ratoons.

The report also states that several varieties of cane
ha'.e been distributed from the E.xperiment Station

during the year and that one of the sugar companies
working in the island has imported several hundred

plants of B. 376, which were planted in November 1908,
and are doing well.

The present prospects of the Sea Island cotton

industry in the United States are dealt with on page
262.

Mvu'h difference of opinion exists as to the best

methods of tapping rubber. On page 26.3 an account

is given of an attempt to arrive at a conclusion from

a consideration of the structure of the plants operated
on.

An interesting photograph of the first seedling
canes raised in Barbados is reproduced on page 266.

The second of the short series of articles on fungi,
which was commenced in the last issue, appears on

page 267. It deals with the mycelium, or vegetative

part of a fungus.

Pcige 271 contains particulars as to the treatment

which broom corn receives preparatory to being
manufactured into brooms.

Shipping Rings.
The Report of the Royal Commission appointed in

1906 to consider the subject of shipping rings has just
been issued. In it are considered the effects of the

operations of such rings in limiting competition in

carrying goods on certain routes by 'pooling' freights
or by fixing regular rates of freight and dates and

ports of sailing. Competition outside the ring is met

by six-monthly reductions of 10 per cent, in the freight
bill at the end of a year, for all those who have sent no

goods, except by lines in the ring, for that period.
The conclusion arrived at in the report is that the

system has both advantages and disadvantages, but
that it is li.-ible to be abused. Among the disadvantages
quoted are the diversion of orders from England to

other countries and the existence of arbitrary and high
rates. Nevertheless the majority did not feel warrant-
ed in proposing that the deferred rebates should be
made illegal, as effective legislation in this direction
' must prohibit all combinations and all agreements
tending to create a monopoly in oversea trades'. The
minority holds that the majority overrates the advan-

tages of the system and inadequatelj- states its dangers.
The proposals of the niajorit}- are : that associa-

tions of traders, under the partial control of the Board
of Trade, should be formed for the purpose of discuss-

ing rates and other matters, and that further rebate

agreements should be notified in confidence to the
(lovernment and tariffs should be published. The
minority proposals are for publicity in Parliament and
more direct supervision of the conferences.
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Rate at which Weathering Takes Place.

From the point of view of soil formation, the rate

at which the roclvS of the earth are broken down by
atmospheric agencies into particles small enough to be

classed as soil, that is by weathering, is an important
consideration. Observations recently ,

made on the

continent of Europe go towards giving an answer to

this question. In Austria it was found that in certain

ruins, during 500 to 600 years, there had formed from

limestone a layer of soil i inches thick and containing
i'-i per cent, of humus, while the surrounding natural

soil, also resting on limestone, was about IG inches

thick and contained 77 per cent, of humus. If this w^as

formed at the same rate as that on the ruins, 2,400 years
must have been required for the purpose. Similarly
on a fortress wall built of limestone, in the Crimea, the

soil accumulation in GOO years was found to be i inches

thick, while the depth of that on the adjoining land

measured 2G inches, so that on the same basis, it should

have required 3,900 years for its formation.

-^^^»-«-^

Increased Yields by Additional Cultivation.

The Agi'icultural Journal of the Cape of Good

Hope gives interesting particulars of experiments which
were conducted during 1907 and 1908, for the purpose
of finding the effect ofan increased number of ploughings
or cultivations on the fertility of the soil. In the former

year, four plots were all manured in the same way, ar.d

then ploughed in such a manner that each received one

more ploughing than the previous one : that is, the first

received one, the second two, and so on
; they were then

sown with oats, for hay. In every case, the yield in-

creased with the number of ploughings, culminating in

the fourth plot, which gave a profit (allowing for e.\tra

expense of ploughing) of £2 18s. 3(/. per acre. In the

latter year, the four plots were manured as before, and
all were ploughed, cultivated and harrowed. This time,

however, a difference was made in the number of cuUi-

vations, the second plot receiving one additional

cultivation, the third two, and the fourth throe. The

crops raised were barley and wheat, and the net profits

per acre were successively 2.S., l?.**., and £1 l.s. for

barley, and 9d., is. Sd., and ll.s'. 9(/. for wheat.

In all cases the yields were far below normal owing
to the attacks of ladybirds, but this did not interfere

with the experiment, as each crop was affected in like

degree throughout. Additional cultivations were found

superior to additional ploughings, both in point of time
and expense.

School Gardens in the Philippines.
A report on this subject appears in the Phtlijipliic

Agricidtural Review. It states that the work was

chiefiy done on Saturdays and holidays, and that will-

ingness for this was shown on the part of all the pupils.
Each owns his own plot as well as the products
raised from it

;
seeds and man\ire were provided by the

pupils, the former being purchased by means of con-
tributions from the schools. The only restrictions were
that each pupil should prepare the soil, cultivate the

plants and save seeds according to instructions. The

teaching chiefly included the giving of information on

the use of manures, cultivation of plants, use of

products and saving of seeds, and it was found that for

such teaching to be effective, hard work and close

supervision on the part of the teacher were the chief

requirements.
It is believed that the gardens have been a success,

especially in the matter of the inculcation of indus-
trious habits and that of the introduction of new food

plants. In the latter connexion, the interesting state-

ment is made that such vegetables as radishes, lettuce,

beets, endive, carrots, rutabaga, kohlrabi, and turnips,
which were unknown as food plants in some districts

before the establishment of school gardens, are now

planted at the homes of the pupils.

Absorption of Mineral Salts by Soils.

The Botdnieal (jazette contains an account of

experiments that were made for the purpose of

investigating the power of the soil to absorb phos-
phates, chlorides and nitrates, the salts used being
ordinary sodium phosphate, potassium chloride and
sodium nitrate. The fact that absorption of the phos-
phate and chloride took place was indicated in four ways:
(1) by chemical analysis of soil which had been placed
in solutions of the salts; (2) by growing wheat seed-

lings in solutions of the salts of different strengths,
and showing that they would thrive in a solution' that
was too strong for this under ordinary conditions if

soil was added to the solution
; (3) that this tolerance

was not shown in the case of nitrates, which, it is well

known, are not observed to any extent by soils
; (4) that

the effect of the addition on the tolerance of the seed-

lings for the phosphate or chloride in the solution was
least in the case of quartz, greater in that of
unmanured soil, and greatest when manured soil was
used.

Agriculture in Primary Schools, St. Lucia.

The Annual Report of the St. Lucia Education

Department contains a report on this subject by the

Agricultural Superintendent in that island. According
to this, the Governor in Council has approved of the

suggestion, in connexion with the new scheme of
a Grant-in-aid to primary schools for the teaching of

Agricidture, that the inspection of the school gardens
shall be undertaken by the Agricultural Instructor, and
arrangements have been made accordingly for that
officer to make such inspection, and to report the results
to the Agricultural Superintendent. As a result, the
need for the adoption of a more uniform scheme of work
in the different schools, and the advisability of the
introduction of box and pot culture into the curriculum
of those schools which do not possess school gardens,
have been manifested. In the first inspection under
this scheme, out of the twenty schools examined, two

gained over 90 per cent, (excellent) of the marks
aw^arded for agricultural teaching and school gardens,
two 75 to 90 per cent, (good), seven 50 to 75 per cent,

(fair), six 25 to 50 per cent, (insufficient), and two under
25 per cent, (weak and insufficient), while at one school
no agriculture was taught.
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SUGAR INDUSTRY.

Seventh International Congress of

Applied Chemistry.
The Seventh International Congress of Applied

Chemistry was held in London from May 27 to June 2,

1909. It included sections dealing with practically

every aspect of

the application
of chemistry to

industry, but of

the subjects

discussed, those

dealing with
the chemistry
of sugar and

sugar produc-
tion will be of

more particu'ar
interest to
dwellers in the

West Indies.

The questions
dealt with under

this head were

many and varied.

Among them was
that of the use

of temperature
corrections, in

the polarization
of raw sugars
and other pro

ducts, upon
quartz wedge sac-

charinieters. This

•question has been 'i'"K I'lRs^T seu-dlino

discussed at some length at one time and another in the

West Indian Bidlidin (papers on the Polarimetric Deter-

mination of Sucrose, Vols. VI, VIT, VIII, and IX). In
a jiaper having the above title. Dr. C. A. Browne, Director of

the Sugar Lal^oratory of the Bureau of Chemistry, United
States Department of Agriculture, discusses certain points in

relation to the siibject, and maintains that, with certain raw

sugars and molasses, the application of a correction for the

inHucnce of temperature on the specific rotation of sucrose

and on the quartz wedge of the .sacchari meter is unnecessary,
.since in low grade products it is more than counterbalanced

by the opposite etfec't on the specific rotation of invert sugar
contained in tlicm.

!Mr. L. i\. iiosulcy dealt with the I'equirements of the

confectionery and preserving industries in respect of sugar
and glucose i)rf)ducts intended for use therein. In this case,
tlie ability of sugars to retain their colour on heating, and
the crystallizing power, appear to be the most essential

features, and a number of tests are suggested for judging
sugar required for these jjurposes.

^Ir. Lewis Hynon adduced some results of experiments
in connexion with the influence of clarification with basic

lead acetate solution on the valuatir)n of sugar products,

tending to confirm the views of Prinsen Cecrligs and others

that, while basic lead acetate is incapable of precipitating
levulose from pure solutions of invert sugar, nevertheles.s,

when precipitabli; non-sugar compounds are present, removal
of levulose from solution can, and does, take place on clarifi-

cation with this reagent. Incidentally, the accuracy of the

Clerget process for the determination of sucrose is brought
out.

Messrs. Ling and Maclaren brought forward some results

of analyses of cane-sugar and molasses, wherein the sucrose

was determined both by the copper-reducing power and by
the Clerget in-

version process.
Otlier subjects
included papers,

by Mr. H. [Main

and .Mr. D. L.

D a V e 1 1, jr.,

respectively, on
the estimation

of ash in sugar.s
and syrups by
the determina-

tion of the elec-

trical conduc-

tivity, and on
the analysis of

bagasse ;
in the

latter, compari-
sons are made
of the alcoholic

and aqueous ex-

r I action methods
I

' ir the determi-

nation of sugar
lud fibre, Avith

t he object of

g.iining infonra-

tion as to which

^__
is the better one.

CANES I.N ltAKB.\J>OS.

The First Seedling Canes in Barbados.

The photograph which is reproduced on this page
has been received from Sir Daniel Morris, K.C.M.G.
The following note in connexion with it is kindly sup-
plied by Mr. .1. U. Bovull, I.S.O:—

The photograph was taken by Mr. It. V. Shcrring, F.L.S.,
in 1890, and gives an illustration of the firstseedling canes

that were raised in Barbados. These comprised the twenty-
three varieties mentioned below, which were selected for

cultivation from sixty-nine self-sown seedlings that had been
found in 18S8 near a field in which variety experiments
were beins; conducted. Their names were as follows :

—
^lorris .Jemmotte

Professor Harrison Edwards
Burke Parria

Callender AVilt.shire

Clarke Fawcett

President .lennian

Sheiilierd AVatts

Governor I'obin.son Connell

Governor Lees

Murray
Hutson
Hart
\'earwood

i'liillips

Armstrong

Since then, other seedlings have been grown which have

given better results than this l>atch, consecjuently all but one
liave been discarded. This variety, the liarke, is now
cultivated to a small extent on one or two estates in the

island, wliere it is found suitable.
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FUNGUS NOTES.

The following article is in continuation of a short

series giving an account of the principal points of

interest in the life-history of the fungi, and indicating
their connexion with practical agriculture. The first

of these appears in the last number of the Agricultural
liews, p. 251.

PAliT II.

The JIycelium.

The vegetative portion of a fungu.s is made up of long,

narrow tubes or hyphae, which may or may not be divided

up by cross walls. The tubes branch frequently, and often

join together, spreading in all directions throughout the

substance on which the fungus lives. The hyphae may be

either coloured or colourless, and frequently contain large

oil-drops. Some, of which ^[a)a*lnins is an example, are

encrusted with crystals of calcium oxalate.

Unlike most other plants, the fungi cannot obtain their

carbon from the carbon dioxide in the air, since they have

none of the green colouring matter which is necessary for

this. Consequently, they have to make use of food sub-

stances which already contain a large amount of carbon,

prepared by other plants, or by animals. These plants or

animals on which they live may be either living or dead.

When the food substance is dead the fungus is said to be

a saprophyte ;
but when it obtains its nourishment from

a living host, the fungus is called a parasite. Saprophytic

fungi are very numerous, and usually quite harmless. To
this class belong the moulds found <m damp bread, jam,

damp leather, ripe fruit, and many other substances. Other

saprophytes live on decaying tree stumps, dead leaves, and
all kinds of decaying refuse

; examples are the large toadstools

often seen on tree stumps.
Parasitic fungi live on plants and animals. If the fungus

grows very rapidly it takes up too much food from the host,

which consequently dies, and in many cases the fungus can

continue to live on the dead host as a saprophyte. These

fungi, more especially such as live on plants, are often

verj- destructive, and cause planters and farmers much trouble

and loss of money ;
but some, chiefly those that live on

in.sects, are distinctly useful. For instance, one form of

fungus will kill caterpillars, another house-tlie.s, while several

species are known which destroy the white Ay and the various

forms of scale insects found so frequently in the tropics.

Some fungi are only very weakly parasitic, as for

example, that causing root disease of the sugkr-cane, Marax-
7Jiiiis sacchari. It lives mostly on the dead' cane leaves or

trash, and on similar substances in the .soil
;
but when the

host plant is somewhat weakened by drought or the attacks

of insects, the fungus can obtain a hold as a parasite on the

young roots which the plant puts out, and thus the plant
.sufteis more and more from want of moisture, and eventually
dies. Others are capable of living on many host plants,
either on the leaves, stem, roots or flowers. In the case of

the root they usually enter those which are young, from the

ground, and spread by means of their mycelium, or vegeta-
tive part into the older roots : in some cases eventually

attacking the stem also. Fungi that attack the stem onlj',

usually do so by means of wounds in the bark or rind, where
there is a surface of dead cells on which they can begin to

grow. Fungi may enter leaves either through their breath-

ing pores (or stoniafa), or directly by briring through the skin,
or epidermis, as it is usually called. In order to be able to

bore through a cell wall the fungus is believed to secrete an

enzyme from the tip of the hypha in contact with the wall,

and on entering the cell it may secrete other enzymes which
kill the cell, and enable the fungusjto feed on the remains.
In opposition to this, the cell also secretes other substances
which may destroy the hyphae of the fungus. Large plants
have also another method of repelling fungi ;

that is by
cutting oft' the water-supply completely from a diseased

portion by forming a ring of cork tissue inside it and so kill-

ing the fungus. In either case, if the host plant is in good
health it may win, if not and the fungus has a good start it

will lose, and be possibly completely killed. Thus all

methods of cultivation, manuring and drainage which

strengthen the plant, help it considerably to overcome its

enemy. Want of attention, on the other hand, will frequently
weaken the plant and materially assist the attack of the

fungus.

Many fungi, notably the rusts of grasses, spend one part
of their life on one host plant, and another jjart on a different

host. If either of the hosts occurs in the neighbourhood of
the other, the fungus can spread during the year from one to

the other, and vice versa, and the presence of one carrying
disease will usually mean that the other will become infected.

Some fungi can only attack one particular form of host

plant, and if this host is not grown for .some time the

fungus dies out. In the case of such fungi, the degree of

parasitism is very advanced. It is thought probable that
this limited selection is due to the presence in the host of

some particular substance which attracts the germ tube of

the fungus when it first grows out from the spore ; the

fungus is unable to attack other allied species or even varie-

ties owing to the absence of this chemical substance. In
other cases, the immune species may possess .some substance
which repels the hyphae, while tho.se subject to attack do not
to any u.seful extent.

Species which are immune, through either of these

reasons, to the attacks of any given fungus are of the great-
est value to the practical planter. A fair estimate can also

be formed from what has been said above of the value and

importance of rotation of crop.s, and good cultivation when
attempts are being made to combat any given plant disease.

WEATHER FORECASTS IN THE
UNITED STATES.

The field of daily telegraphic meteorological observations
for forecast purposes, which in 1896 was limited to the
United States and Canada, has been extended by the Depart-
ment to embrace at the present time the whole northern

hemisphere. Forecasts which formerly were limited to

a period of twenty-four to forty-eight hours in advance are
now frequently made from four days to a week in advance.
In 1896, forecasts were telegraphed daily at Government

expense to 1,896 distribution stations, from which points

they were distributed by mail, telephone, railway train

service, and railway telegraph .service to .51,694 addresses

without expense. On June 30, 1908, the daily forecasts

were being telegraphed at riovernment expense to 2,.33-t

distributing centres, from which points they were distributed

gratuitously to 76,1.5-f addresses by mail, .58,008 by rural

delivery, 2,139 by railway telegraph, 852 by railway train,

and 3,553,067 by telephone, making a grand total of

3,690,220 addresse.s, of record, receiving the daily weather
forecasts without expense, except for the initial co.st of

telegraphing the information from the forecast district

centres. The storm-warning display, stations have been
increased from 253 to 321. There lias been an addition of

seventy-eight stations where daily meteorological observations

are taken and telegraphed. (Annual Report of the United
States Departiuent oj Agriculture, li>OS.)
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GLEANINGS.

According to official sources, the production of sugar in

Java for the croi) of 1908 was 1,2 i 1,885 tons. The

percentage of sugar manufactured, on the weight of cane

ground, was 10-04.

The annual report of the United States Department of

Agriculture on the sugar-beet crop of that country states

that this reached 3,41G,'000 tons during 1908. The average
sucrose content of the crop was 1575 per cent.

The imports of rice into the Uniteil States for the eleven
months ending May .'U were 86,600 tons, valued at i million

dollars. This includes rice, rice flour, rice meal and broken
rice. {Louisiana Planter, July 24, 1909.)

According to the

a .syndicate of Russian

has definitely failed, owing to the refusal to join of M.
Brodsky, the leader of Russiar. sugar producers

Loudon Globe, an attempt to form

sugar producers and sugar refiners

The Keportof the Chief of the Uiireiu (f I'hnil Indiixtyy
of the United States Department of Agriculture, states that

the fruit industry of that country represents an area of -5

million acre.s, with an annual income of 1-50 million dollars.

Several trials, in different year.s, with ground nuts at the

E.xpcriment Station attached to the Agricultural School in

St. Lucia have .shown that this cro|) should be .sown at

a time which will (>nsure the rijiening of the nuts in dry
weather.

The statement is made, in tlie I'lLi/lp/tlne A;/rici(ltnral
Review for February 1909, that the present yearly rubbi'r

production of the world is apjiro.ximately 70,000 tons. .Most

of the rubber comes from the forests of Brazil, which pro-
duced 41,000 tons in 1907.

It is stated in \\\^ Louisiana I'lante, for July 31, 1909,
that weather suited to the growth of sugarcane thioughout
the Louisiana district has recently prevailed. The tempera-
ture has been comparatively high, and there have been

frequent .showers, so that good growth is being made.

A liill to encourage the destruction of rats in Barbados
has been recently pas.scd in the House of Assembly without

opposition. A penny will be jiaid for the head and tail of

every rat delivered to the I'arochial Treasurer of each pari.sh,
or to any penson nominated for the purpose.

The quantity of bananas exported from Jamaica during
the first five mouths of the current year shows an increase of

(554,780 bunche.< on that for a similar period in 1908. Li
the same way, the shipments oi tobacco and cigars have
increased by nearly 3,000 ft. and cigarettes by 1,700 ft.,

wlnle those of cacao and rum have nearly doubled.

The following plants, etc., were sent out from the
Botanic Stations in Jfontserrat during the quarter ending
June 30, 1909. Plants: cacao 49, bay 140, lime 2,000,

yams 20 ft., tannias 631 ; cuttings : sugar-cane 370, cassava

1,020, sweet potatos 1,087 : seeds : pedigree cotton 80 ft.,

beans 16 ft, horse beans 13 ft., cowpeas 4 lb.

The annual report on the working of (.'o-operative
Credit Societies in the Bombay Presidency (including Sind)
for the year July 1, 1907 to June 30, 1908, states that the
number of members of urban .societies ro.^e from 1,930 to

3,327, and that of rural societies from 5,405 to 8,477, during
the period.

The amount of cotton exported from Barbados during
the quarter ending June 30, 1909, was 237,799 ft., of an
e,stimated value of £11,889 19s. Of this 227.721 ft.

(value £1 1,386 Is.) was shipped to the United Kingdom,
and 10,078 ft. (value £503 IS.?.) to the United States
•A America.

According to the Transvaal Aijricultural Journal No.

XXVII, I'hyllo.iera vastatrix (the insect that caused a serious

.set-back to the French wine-growing industry for several

years after 1865) has appeared in the vineyards of the

Transvaal, and is expected to do a considerable amount of

damage.

From a jiajier by Mr. A.D.Gibson, Imperial Forest
Economist (India), it appears that excellent wood pulji has
been made on a small scale from the silver fir and .spruce of

the Himalayas. There seems to be a likelihood that a factory
will be erected in the Punjab or the United Provinces to find

out if chemical, if not mechanical, pulp can be made in India
on a commercial basis.

A reine<ly for sore eyes in cattle and sheep is given in

tlie Jonrnitl of the Jamaica A'lricultural Sorieti/, June 1909,
and is as follows : Wash the ej-e out two or three times
a ilay with a solution composed of 1 oz. of boracie acid

dissolves! in 1 quart of warm water. After three days,

apjily an ointment made of 1 part of iodoform in 1 1 parts of

pure vaseline, the iodoform being thoroughly mixed with the

va.seline until the particles are absorbed in it.

As is well known, the rainfall over large areas in the

west of the I'nited States is insufficient for crops to be grown
in the ordinary wiiy. As an illustration, there is the State of

AVyoming in which the average annual precipitation, accord-

ing to the MtDitlili/ Weather Rerieir of the Weather Bureau
of the United States Department of Agriculture, for the

seventeen years 1892-1908, has been 13'68 inches. In such

area.s, the method of plant cultivation known as
'

diy farm-

ing
'

is practised. This depends upon the principle of

enq)loying methods for the conservation of .soil moisture, the

•selection of seeds which require a small amount of moisture,
for germination, and the growing of one crop onl\-, in the

time that two or three woidd be raised under ordinary
conditions.
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STUDENTS' CORNER.

AUGUST.
Last Period.

Seasonal Notes.

In cases where artificial manures are emploj-ed for limes

or cacao, notes should be made as to the . kinds that are

generally used in this connexion, and tlie reasons, in any

siiecial instance, for their employment. Wli^t manurial con-

stituent has the greatest importance in the matter of fruit

formation ? Lime and other citrus plants should be specially

watched after a good fall of rain in order to find out if there

is an increase of the fungoid parasites of scale in.sects. At

the same time a look out .should "be kept for small hole.s in

the covering of scale insects
;
in this way, the presence or

absence of other insects which are parasitic on them will be

indicated. "Where lime trees have been I'ecently pruned,
determine whether this has been carried out carelessly or not,

and find out if there have been any harmful results from

careless pruning or by omission to cover the wounds with tar.

By careful examination evidence may be obtained that care-

lessness in removing branches has provided places for the

entrance of the lime tree borer. Where Bengal beans were

used as a cover crop last year, notice if there is any increased

growth i;onseqitent on their use : also clo.sely observe the state

of trees which have become covered with this plant. A close

watch must also be kept, throughout the plantation, for the

return of injurious insects and the growth of love-vine

(dodder). Branches infested with this must be carefully cut

out and burnt, as it is not only readily propagated by seed,

but also by means of small pieces of the stem.

When cacao is badly attacked by tlu'ips, the effect of

this pest on the leaves and pods, and on the trees themselves,

should be noted. Examine the leaves : the surface on the under

side, together with part of the interior has been eaten away.
The pods also show the effects of the pest chiefly on tlie under

side. When they are first attacked, small areas which have

a deep brown colour are seen
;

these subseijuently grow

larger, and the whole pod becomes deep broYf,
so that such

immature fruits are frequently gathereii as ripe ones.

A study should be made of the methods which are adopted
to control the pest. Find out, if possible, which of the

washes that are recommended for the purpose is the best,

And what results from the application of lime on soils w'here

there is a large proportion of organic matter, present. Infor-

mation regarding thrips will be found in the Agricultural

H'ews, Vol. V, No. 120 ; in the West Indian Bulletin,

Vols. II, pp. 175-90, and IX, p. 190 ; and Bamphlet No. 58,

Insects I'ests of Cacao.

In going through a c(jtton field it will, often be noticed

that the plants have failed to grow evenly ;
some appear to

be making a healthy growth, while others are dwarfed, and

may even be showing very evident signs of disease. Attempts
should be made to find in each case the reason, or reasons,

for this. Among these are, speaking generally, the presence
of too much moisture, a physical condition of the soil which

is unsatisfactory as regards germination, attacks of anlhrac-

nose on the sprouting seed, and planting too deeply. What
^re the reasons for the lack of development of the plant from

seeds that are planted deeply ; The young cotton plants will

Tiow have reached the stage at which they may he tliinned

out. It will form a good exercise to omit this thinning in

the case of a few plants, and to perform the operation roughly
in that of others ; then to compare the growth of the plants
thus treated with that which has resulted from the careful

thinning out that the others have normally received. What
do you learn about root growth and absorption from this

experiment 'i

In those parts where there has recently been a good

supply of rain, attention will be drawn to the svibject of

drainage. That on sugar estates forms a specially useful

object-lesson. The various distances/ at which drains are

made for carrying away surplus water from difierent kind.s

of soil, and from fields on the fiat aiid on different slopes
should be noted. What special arrangements in draining
have to be made (1) where there are small springs, (2) where,

during heavy rainfall, the smaller particles of soil are carried

away .' Study the connexion between drainage and the

position of the water table, with special reference to the

growth of roots.

Questions for Candidates.

PRELIMIN.^EY (JUE.STIONS.

(1) A field, in which the soil is in good condition, is left

under grass. Does the soil gain in nitrogen content 1

(2) What is meant by .secondary thickening of stems?

Describe the structure of the stem of (a) the hibiscus, (b) the

cocoa-nut palm.

(3) What changes take place when a sample of soil i.s

heated strongly ?

INTEEMEDI.A.TE QtTESTION.S.

(1) A field of heavy non-calcareous clay, which had been

green-dressed with pigeon peas, was found to give a very poor

growth of cane. What was the reason for this 'I

(2) What is meant by the term 'bud variation
'

? Does

this ever occur in the sugar-cane l

(3) What effects has the food of animals upon the

resulting manure ?

EDUCATIONAL AND ECONOMIC VALUE
OF PLANT COLLECTIONS.

By means of a prize-scheme to operate in schools,

the Director of Agriculture in Rhodesia is attempting
to supplement the usual methods of gaining informa-

tion with regard to the possible economic importance
of such plants as are not under general cultivation,

whether as products of commercial value, or because of

the dangerous or objectionable properties which they

may possess.

To this end, prizes to the value of £15 are offered for

competition among school children, who will forward collec-

tions not exceeding 100 dried specimens. These are ta

be accompanied by the following
|

particulars, as
far_

asL

possible : English and native name, date of collection,

habitat and geographical position, appearance, uses and

properties of the part utilized. Adults are invited to assist

in the work either by contributing to collections, or by

forwarding specimens direct to the Department of Agri-

culture, whose property all such material will become. la

judging the collections, regard will be had to the skill shown

in .'-"election, completeness of the specimens, fidlness of their

history, and to the manner of preservation of the specimens.

It seems that the adoption- of such a scheme in

other countries, where wild plants are put to many
uses by the natives, would be useful both from ai>

economic and an educational point of view.
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INSECT NOTES.

The Mosquito and Sanitation in the West Indies.

On July S, a lecture on Health Progress in the

West Indies
'

was delivered by Sir Hubert Boyce, F.R.S.,

under the auspices of the West India Committee, in the

Commercial Salerooms, Mincing Lane. The following
is a summary of the chief points of the lecture :

—•

The lecturer fir.st in.stanced several places, .such as

Havana, Kio de .Janeiro and Santos, where measures taken

for mosquito prophylaxis liad resulted in an almost incredible

improvement in the health of the population, with the

consequent lowering of the death rate. He then stated that

lie had made personal examination of the health-conditions

of parts of the West Indies in the light of his experience in

other parts of the world, such as West Africa, British

Honduras, and some of the Central American liepublics.

This examination had included St. Vincent, Grenada,
St. Lucia, Barbados, Trinidad and British Guiana. There

was no need to spend time in giving an account of the signs

of the medical progress that was taking place in the West

Indies, a progress which was evidenced by the presence of

magnificent colonial ho.spitals and ho.spitals for special

diseases, as -well as by that of well-organized charities.

What was more important to consider was the advance that

has been made, on the lines of modern sanitary reform,

in the West Indian grouf). This meant the share which the

West Indies are taking in the now universal campaign

•against the mosquito. The term universal was rightly

applied to the campaign, for every civilized State throughout
the world was engaged on it, and not before this had become

necessary, for it had been truly said that if the loss of life in

all the great military campaigns that were best known to

history was computed, it could not compart- with the total

number of deaths caused by the mosquito. This was illustra-

ted by the great loss of life that had been caused by yellow
fever alone, in the past, especially in Boston, Baltimore, and

riiiladelphia, in some of the S-iuthern States nf America, and

in the I'enin.sula. Now, yellow fe'.low has disappeared from

most of these places simply on account of the adoption of

sanitary reforms wh'ch made for tlie destructicjn of the

nioscpiito.

To return to the West Indies. It was a matter of

common knowledge that, among those races, the Spaniards,

Lortuguese and French, who first carried conquest from

Europe to the West, the mortality from yellow fever

was very high. Later, the .same experience was undergone

by tlie 1-Jiglish, who were accustomed to lose more than half

of their troops in the West Indies, owing to that disease

alone. Then came the implication of the Stegomyia mo.squito

with the disease. Tliis was the outcome of a mere sus[)icion

at first, notably on the 'part of I'.eauperthuy, Surgeon (iencral

Blair and Professor Harri-son, the last of whom suggested, in

addition, that yellow fever could not be directly communi-

cated from one human being to another, but reipiired to pass
a period of time outsi<Ie of tlie human body. This suggestion
was simultaneously made by Drs. Findlay and Garter in

Cuba, and it finally remained to Drs. (..'arroll, Agramonte

and Lazear to [nove conclusively that the carriage of malarial

fever by the Anopheles mosquito, which had been unmistak-

ably demonstrated by Dr. Ross, had a parallel in the tran.s-

mission of yellow fever by Stegomyia. The result of this

discovery was the immediate declaration of war on the last-

named mosquito.
This war w.ts waged by measures for the reduction of

its numbers. These were first adopted in Havana, the
Isthmian Canal Zone, New Orleans and Piio de Janeiro.

Now, active measures are in operation througliout the

greater part of the West Indies, not only for the

destruction of the yellow fever bearing mosquito, but also for

the one responsible for the transmission of malaria. In the

majority of the West Indian colonies it is now a punishable
oti'ence to harbour mosquito larvae on household premises, and

many hundreds of summonses have been i.ssued. School-

master.s, sanitary in.spectors and policemen are now being
trained in this special form of hygiene, and the seaports are

becoming gradually as secure as any town in Europe.

PREPARATION OF BROOM CORN FOR
MAKING INTO BROOMS.

The following interesting account of the processes
to which broom corn is subjected before it is manu-
factured into brooms is taken from a L'nited States
trade publication :

—
The first brooms manufactured in this country were

made in 1798 in Schenectady county. New York. These
were sonie\\hat crude affairs, laboriously put together by
hand, but they marked the beginning of a great industry
It was not until the middle of the nineteenth century that

the first practical broom-making machine was devised, and it

is curious that sinee that time, apart from the minor improve-
ments made in the machine, the general principle is the same

to-day as it was then. Prom this small beginning the

industry has grown until there are manufactured annually
in the IJnited States to-day .^l-yjOOOjOOO worth of brooms.
Placed end to end, the broom handles alone of the United
States would reach one and a half times round the globe. If all

the brooms manufactured in the United States were made into

one big one, the smallest tree from which the handle might
be cut would have to be more than a mile in circumference.

Although the broom is one of the commonest articles

in the world's household, not everyone is acquainted with the
details of its manufacture.

Prom the great fields of Oklahoma, Kansas and Illinois,

the corn is shipped to the factories. It is dry and yellow, and
must go through another process before it is ready to be made
into brooms. The big bundles arc untied, aud the corn shaken

out, and at about four o'clock in the afternoon the '

wetting
down '

process begins. The stalks of corn are fii'st dipped into

.1 huge vat containing an aniline dye of a bluish green colour.

It is allowed to soak in this for some time, when it is trans-

ferred to clear water, thus, at the same time, giving the

corn the well-known greenish yellow tinge familiar to all

u.sers of brooms and inq>arting to it sufficient moisture to

allow it to be worked. Prom the '

wetting down '

process
the corn is taken to a large asbesto.s-lincd room, where it is

loosely piled, being spread over as large an area as the room-

will jierinit. Prom the centre of the room is hung an iron

1 pot, in which is, placed a quantity of suliJiur. The sulphur
is set on fire at (ibout six o'clock and burns until about mid-

night of the .same night. The fumes fill the room and
bleach the corn to a certain extent, at the same time remov-

ing the surfilus dye. On the following day it is removed
from the room and is readv to be worked into brooms.
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The corn is gathered into piles and first taken to

a 'sizing machine. This consists of a trough-like arrangement
about 12 to 15 feet long, on the top of one edge of which

runs an endless belt. On the other edge there are six or

seven endless belts of different lengths. The corn is fed in

at one end, a sharp knife trims otf tlie bottom of the stalk

and it passes on to the belt. Underneath the belts are

receptacles for the various-sized spears. Each spear travels

to the end of the belt which is the particular length of that

spear from the main carrying belt, and having reached the

end of the belt, drops into the receptacle below. Thus the

short spears are dropped into the receptacle nearest the knife

and the longer ones travel out further along the belts.

After the corn had been thus sorted it is taken to another

portion of the factory, where it is again separated into

different grades for the different parts of the broom.

The first process to which each spear of corn is subjected

is separating the finer from the coarser pieces. This is done

by what is known as a hurl cutter. It consists of two sets

of cog wheels, the larger toothed wheels being superimposed
above the finer toothed ones. A revolving knife clips otf the

butt end of the tassel and the coarser pieces are cut by the

lower wheel and thrown into a lower receptacle. This hurl

cutter is usually operated by a boy who can prepare enough
hurl for 1-50 to 200 dozen brooms per day. The corn is

then piled and taken to the broom-making machines.

The ex[iort trade in brooms during the past five years

Las nearly doubled, while during the last two or three years

there has been a remarkable gain in the exports of broom

corn. Both Mexico and Canada are taking a large number

of American brooms, while South America is a big buyer in

this country of both brooms and broom corn. Cuba, Porto

Piico, ilexico, South Africa, and Australia purchase large

quantities of broom corn in this country and their trade is

advancing by leaps and bounds.

NEW LEGUMINOUS PLANTS FOR GREEN
MANURING.

In the Rhodesian Ayricidturnl Jiiarnal for June

1909, there is an account of a leguminous plant named
Si'shiinia iJunctatd. which grows there as a weed, but

which sives indications that it will become useful as

a green dressing. This is important in view of the

interest which is being taken at present in the practical

application of the property of leguminous plants, in

conjunction with certain bacteria, of fixing the nitrogen
of the air.

A discoverv of much ))Ossible value and great interest

Las been made at Westacre in the ^latopos. Recently there

-were forwarded to the Department of Agriculture specimens
of a leguminous plant bearing large quantities of nitrogen-

forming nodules fin its roots. It bad been observed that at

Westacre, land on which this herb, originally regarded as

a weed, had grown, supported mudi better crops of lucerne

and oats than elsewhere. A specimen has been identified at

the Royal Botanic (iardens, Kew, as Seshania punctata. This

is interesting, in that recently in India a nearly related plant,

.Sesf'ania acvleata, 'Dainchu', has attracted attention, and

is there recommended as a green manure for paddy fields, on

account of its recognized fertilizing properties. The \Aa,nt

found at Westacre appears to be widely distributed in

Rhodesia, and another form, po.ssibly new to science, has been

found to occur plentifully in the Zambesi Valley near the

Victoria Falls. The indigenous occurrence and free growth

sufficiently prove its suitability to the country. By growing

this plant as a crop and ploughing it in while in flower and
before it seeds, the ground will be provided with nitrogen,
the most costly of all plant food, for future crops, and
a supply of organisms provided to inoculate any other legu-
minous crop, such as lucerne and beans, that may be sown.

AVhether in this respect it is superior to cowpeas, liipins, or

velvet beans, experiment can alone sliow, but from reports
received this seems ipiite likely to be the case.

The Indian plant mentioned above, Scs)>ania,

acaleuta, occurs in many islands in the West Indies,

often along roadsides. It is an under shrub with

a prickly, cylindrical stem and with leaves having
many leaflets. The flower.s are about i inch long
and yellow in colour, the largest petal being dotted

with purple. The pod is flattened, sharply beaked and
reaches a length of about 10 inches. It would be
useful if observations could be made on this plant and
communicated to the Imperial Department of Agri-
culture.

The American Sugar Market.
In the report of Messrs. Ozarnikow, Macdougall

& Co., New York, for June 2.5, the important state-

ment is made that, at present, European sugar prices
are practically of no effect in fixing values in the

American market.

It must be admitted that price movements have not

followed the usual course of gradually hardening as the end
of the Cuban crop came in sight. To-day the market is on
the same level of 2'62c. c.f., for Cubas for second half July

shipment as it was two months ago for sugars for April

shipment, although in the interval the number of centrals at

work in Cuba has declined from 169 to si.x. It is to be noted,

too, that the price for July Cuba is •2.3c. below the parity of

beet just as it was for April Cubas. If European prices had

any active bearing on this market we should have been

tending towards their parity, but as a matter of fact our

prices show that European markets are practically of no effect

in fixing values here. Later, when Cuban supplies are over

and refiners have to draw upon Javas, the value of European
beets may have some influence in determining price.s, but ta

what extent it is impossible to forecast.

RICE IN BRITISH GUIANA.
The last fortnightly report of Messrs. Sandbach,

Parker & Co., of Georgetown, on the rice industrj' of

British Guiana, dated July 23, 1909, gives informatioa

as follows :
—

The continuous rains have flooded several districts, and,

notwithstanding the larger area under cultivation, we expect
that the crop will be smaller than last. The weather continued

wet during the past fortnight, but a few bright days have
been experienced this week and were very welcome.

There has been little cleaned rice received in town this

fortnight, and stocks are low. Local demand continues to

improve, and the market is now firm at an increase of about

i')d. over last quotations.

Shipments to the West India Islands during the fort-

night amount to about 2,.300 bags. Exports to date are now
about 2.50,000 !b. more than at same time last year.

We quote to-day, f.o.b. Deinerara, for good export

quality :
—
18s. 3./. to 19s. 3(/. per bag of 180 lb. gross.

16s. 9d. to 17s. M. „ „ „ 164 lb. „
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,—The AVest India Comiuttf.e Cikculak,

August 3, 1900 ;
Messrs. E. A. de Pass & Co.,

July 23, 1909.

Arrowroot—St. Vincent, IJi/. tooji/., according to quality.
Balata—Sheet, 2/4i to 2/7 ; block, l/lOJr t.. l/il.

Bees'-WAX—No (juotation.s.

Cacao—Trinidad, 52/- to (i'A/- per cwt.
; Grenada, 49/(i to

54/0 per cwt.
; .Jamaica, no (juotations.

Coffee—Santos 27/9 to 29/73 I'^'" c^^'t-- deiiressed ;
Ja-

maica, no quiitations.
Copra—West Indian, £22 to £22 Kl.v. per ton.

CoTTOX—St. Vincent, l.'W. to 1".)-/.
;
Barbados. 13i</. to lod.;

Antigua, St. Martin and St. Croix, VMil. to 13|rf.;

St. Lucia, loi/.
;
stains from various islands. 7ri. to Hht.

Fruit—No quotations.
Fustic—No (luotations.
GiKGER—Common to good common, 4.")/- to .511/-; low

middling to middling, 52/- to 55/-; good bright to tine,

57/- to 65/-.

HoxEY—24/- to 31 0.

Isinglass—IS'o rjuotations.
Lime Juice—Raw, 1/1 to 1/3 per gallon ; concentrated,

£18 15«. per casK of 108 gallons; distilled oil, 1,9
to 1/10 per ft). ;

(_)tto of limes U/- nominal.

Logwood—No quotations.
Mace—Quiet.
NuTjiEGS—Steady.
Pimento—Quiet.
Rubber—Para, tine hard, 8/5 to 7/10 ; plantation sheets,

8/5 to 8/6 per lb.

Rum—Jamaica, no (|uotations ;
Demcrara. no quotations.

Sugar—Crystals, 14/lOto 15/6 , Mu.scovado, no ipwitations ;

Syrup, no ([Uotalions ; Blolasses, no (luotations.

New York,—Messrs. Gillesi-ie, I'.kos. &, Co., July 23,

1909.

Cacao— Caracas, 13c. to 13ic. ; Grenada, 12o. to 12ic. ;

Trinidad, 12c. to 12ic. ; Jauuiica, 9.^'c. to lie. per lb.;

Dominica, lie. to 11.Vc.

Cocoa-nut.s—.Jamaica, select. $2:i-()0 to S24-00; culls,

$15-00; Trinidad, select, §21-00 to .§22-00 ; culls,

$13-50 to $14 -.jO i)er M.
Coffee—.Jamaica, ordinary, 7Jc. to 8c.; good ordinary,

8.'c. ; and washed uji t(.) lie.

Ginger -9c. to 12c. per lb.

Goat Skins—Jamaica, no ([uotations; Barbados, 53c. to

.5.5c. ; St. Thomas, St. Cruix, St. Kitts, 47c. to 5!)c. per
II)., dry flint ; Antigua, 50c. to .52c.

Grape Fklii'—No quotations.
LlME.s— Dominic.-i, .§4-50 to $6-50.

Mace—27ic. to 35c. per lb.

Nutjiegs—llO's, ".tc. per lb.

Oranges— Noipiolations.
PiMF.NTo—4Ac. per lb.

Sugar—Centrifugals, 96% .3-95c., Muscovados, 89% 3*45c.;

Molasses, 89% 3-20c. per lb., .-ill duty paid,

Barbados,—Me.s.srs. Le.vcock ife Co., August 16, 1909;.
Messrs. T. S. Gaeraway & Co., August 16, 1909!

Arrowroot-St. Vincent, .83-75 to S4-00 per 100 ft..

Cacao—.Sll-21 toSlL'-OO per 100 1b.

Cocoa-nuts—$15-67.
Coffee—Jamaica and ordinary Rio, 89-50 to §11-00 pei

1(J0 111., according to (juality
—scarce.

Hay—$1 -10 to $1-25 per 100 lb.

Manures—Nitrate of soda, $65-00; Ohlendorir.* dissolved
guano, $55-00; Cotton manure, $42 -(JO; C^cao ni.-mure,
$48-00; Sulphate of ammonia, $75-00; Sulphate of
potash, .$07-00 per ton.

Onions—Strings, $2-50 per 100 lb.

Peas—Split, $6-00 to $0-20 per bag of 210 lb.; Canada,
$4-00 per bag of 120 ib.

Potatos—$2-50 to $3-25 per 160 tt,.

Rice—Ballam, Calcutta, no quotations ; Patna, $3-80 ;

Rangoon, .$3-00 per 100 lb.; Demerara, Ballam, $4-o»
to $5-25 per 180 lb.

Sugar—Dark Crystals, 96°, no quotations ; Musco^-ndo,
89° $1-70; Centrifugals, no quotations.

British Guiana,-
7, 1909*

August 6,

-Messrs. AVieting A RicnxE:-;, August
Messrs. S-axdbach, Parker & Co.,

1900.-f

Arrowroot—St. Vincent, $8-50 to $9-00 per 200 fl-j.-^t

Balata— Venezuela block, 32c.-*, Prohibit edt
; Demerara

sheet, 48c. per lb.-* : 4Sc. to 50c. per ttj.t.

Cacao—Native, 14c. per lb.*
;
12c. per ib.t

Cassava—60c. to 72c.'*

Cassava Starch—$6-00 per liarrel of 196 ft.-*

Cocoa-nuts— $12-00 to $10-00 per M ;* $16 per M peeled
and selected, t

Coffee—Creole, 8c. tolSo.-*, 12c. to ISc. per Ib.t
; Jamaica.

and Rio, 13Sc.'*+; Liberian, 7c. per tt).t; 8c.-*

Dhal—$4-20 to V4-25 per bag of lOS lt).-=^
; $4-50 per

liag ;t Green Dh.-il, .$5-50.-*"

Eiinos—$144 per barrel.-*

Molasses— Yellow, 21c. to 22c.*
Onions—Tenerifl'e, 2ic.-l; Madeira, 2Jc. pev lb.*+
Peas—Split $6-28 to $0 30 per bag (210 lb.),-* $G-40t;

Marseilles, $3'00, over stock. *t
Plantains—20c. to 48c. per buncli.*
PoT.\TOs—Nova Scotia, no (iuotati<m.s,-* $3-75 per barielt;

Li.sbon. .$2-00,* $2-25 per 100 Ib.t

Potatos—Sweet, Barbados, $1"20 per bag.-*
Rice—Ballam, $450,* $475 to $5-00;t Creole, S4-40,-*

$4-00 to $4-40.t
Tannias—$2-64 per bag.*
Yams— Wliite, $3-50 per liag; Buck, $3-12.*
Sui;ar— Dark cry.stals, $2-17.1 to $2-40 ;" Yellow, $2-00 to

$3-(IO,-«- $3-00 ;t White, '$3-00 to $3-80 ;*t Molasses,
$1 -90 to .$2-00,* .$2-00 to $2-30.t

TiMisEJ!- (ireenheart, 32c. to 55c. per cubic foot.'*t

Wallaba Shingles - $375 to $5-75 per M,* $3-50
to $5-.50 perM.t

CordwcK.d—$1-80 to $2-00 per ton.-*

Trinidad,— Messrs. Gordon, Grant it Co., Augu-t 7, 1909.

Cacao—Venezuel.ui, $ir:io per fanega; Trinidid, Sll•15
t<>$ll•.50.

CocoA-NUT Oil— .$10) per Imperial gallon, cask iiielui'ed.

CoKKEE—Vonezuel.in, 8c. to 9c. per ft.

Coi'KA—$3-50 pir 100 lb.

Dual—$4'15 ;o $4-25 per 2-bu.shel bag.
Onions— S-.: -00 to $2.50 per ItW ft.

Pe,\s— Split $5-50 t > $5-75 per bag.
Potatos— English, $1-75 per 100 ft.

Rice—YeUow, $4-50 to $4-60; Whit«, $5-00 per bag.
Sugar—American crushed, $5-10 to $5-20 per 100 ft.
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Publications on sale of the Imperial Department ofAgriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.

Volume I. No. 1. Out of print. Nos. 2. 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. '2d.

Volumes IT, III, IV, V, VI, VII, and VIII;—Price 2.';. each
;
Post free 2.s. M.

Volume IX. Nos. 1, 2, and 3. Reprint of Papers read at Agricultural Conference, 1908, relating to Sugar, Cacao,

Fruit, Rice, and Rubber Industries. Also papers dealing with general subjects. No. 4, Timbers of

Jamaica, Timbers of Dominica, Fungus Diseases of Cocoa-nuts, Aleyrodidae of Barbado.', Millions and

Mosquitos. Price M. each number. Post free, 8d.

Volume X, No. 1. Flower-bud Mago-ot of Cotton, Bourbon Cane in Antigua, Bourbon and other Varieties of Cane

in Barbados, Soils of Nevis, Cotton Selection in the Leeward Islands, Leguminous Crops and Soil

Inoculation. Price 6d. Post free, Sd.

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 fifty-nine. The following list gives particulars of all the pamphlets which are still available. The missing
numbers are out of print and can no longer be supplied :

—
.Si'cAR Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

.Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2rf.

in 1900. No, 3. price 2rf.;in 1901, No. 13, price 4./.; flB) Hints on Union Cultivation. Price 2ii.

in 1902, No. 19, price 4<?.;in 1903, No. 26, price 4(?.; (17) General Treatment of Fungoid Pests. Price 4rf.

in 1904, No. 32, pi'ice 4(L (18) Recipes for dioking West Indian Yams. Price 2d.

Seedling Canes and Manurial Experiments at Barbados. (25) Ground Nuts in the West Indies. Price 2d.

in 1903-5, No. 40, i
trice 61?.

;
in 1904-0, No, 44, price!)./.; (28) Barbados and Porto Rico Molasses. Price 3ri.

in 1905-7, No. 49, price Gil.
;
in 1900-8, No. 59, price ii<L (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

Seedling and other Canes in the Leeward Islands. (35) Information in regard to Agricultural Banks. Price od.

in 1900-1, No. 12, price 2rf. ; in 1901-2, No. 20 price 2d.; (37) Cultivation of Oranges in Dominica. Price 4(i.

in 190l'-3, No. 27, price 2'/.; in 1903-4, No. 33 price id.; (38) Cultivation and Curing of Tobacco. Price id.

in 1904-5, No. 39, jjrice id.; in 1905-(i, No. 40, price id.; (41) Tobago, Hints to Settlers. Price Gd.

in 1900-7, No. 50, price id.; in 1907-8, No. 50, price id. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

jVIaiiurial Experiments witli Sugar-cane in the Leeward Islands, tions. Price 2d-

in 1902-3, N<j. M price id.; in 19113-4, No. 30, jtrice id ; (45) A. B. C. of Cotton Planting. New and Enlarged Edition,
in 19U4-5, No. 42, jirice 4(/. ; in 1911.5-0, No. 47, price 4(/.; Price 6'?.

in 1906-7, No. 51, price 4'/.. in 19U7-8, No. 57, price 4t/. (52) Hints for School Gardens, Revised Edition. Price 4(i.

Scale Insects. (53) .\. B. C. of Lime Cultivation. Price id

Scale Insects of the Lesser .\ntUles, Part I. No. 7, price 4(/.
; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.

Part II.
,
No. 22, price 4d. _

Price 4(/.

General. ('^5) IMillinns and Mosquitos. Price 3d.

(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (^>^) Insect Pests of Cacao. Price id.

price 4(?. (00) Cotton Gins, How to Erect and Work Them. Price 4(f.

(9) Bee Keeping in the West Indies. Price id. (61) The (drafting of Cacao. Price id.

The above will be sujiplied post free for an additional charge of icj. for the pamphlets marked 2d., Id. for those
marked id., and Ihl. for Nos. 40, 41, 44, 45, 49, and 59.

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

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

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

2s. 2d. per half-year, or 4s. 4c/. per annum, ^'olumes IV, V, VI, and Vll complete, with title page and index, as issued—Price 4s. each,— Post free, 5s. Some numbers of the early volumes are out of i)riut and therefore these volumes can no

longer be supplied complete. The scale of charges for Adverttse.mknts may be obtained on application to the Agents. All

applications for copies are to he ciddressed to the Agents, not to the Department.

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

—
London: Messrs. DuLAU i Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moski.ey, Agricultural School.
Barbados: ilessrs. BcwEN i SoNS, Bridgetown. St. Lucia: INIr. M. A. Lawrence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Doviinica : Islv. J. U. H. Bridgewatee, Roseau.
Street, Kingston. Monlserrn.t ; Mr. W. RoBsoN, Botanic Station.

^rUisA (r'«i<in(i.- The 'Daily Ciiroxicle'Ofkice, Georgetown. Antiaua : Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muir-Marshall &. Co., Port-of-Spain. St. Kitfs : The Biht.e and Book Supply Agency, Basseterre.

Tobago: Mr. C. L. Plaoemann, Scarborough. Nevis: Mr. S. D. Malone, Charlestown.'
Grenada :

' The Stores,
'

(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohlendor2''s Dissolved Peruvian Guano—?or sugar-cane and general u8t>

Ohiendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

OhlendorflTs Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

JOURNAL D'AGRICULTURE TROPICALE.

A Monthly Illustrated Review, published in French,

dealing with all matters connected with Tropical Agriculture.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, \V. Dawson ifc Sons, Ltd., Bream's

Buildings, E.G.
;
AV?e I'ojA-, G. E. Stechert, 9, East 16th.

Street
; Trinidcul, D .A. Majani ; Cuba, Solloso ; Hayti,

Louis Coicou, Port-au-Prince.

FOR_SALE.
One TRIUMPH Steam Dryer (NEW) made by Bart-

ett & Snow Company, Cleveland, O., suitable for

drying Starch, Molascuit, Pressed Tankage, Clays,

Rubber, etc.

COST £12."). Will ship F.O.B. for £100.

Further information apply to :
—

H. A. FRAMPTOX,
L. ROSE .v- CO., LTD..

Bath Estate,
Dominica

TROPICAL LIFE.

A Monthly .lournal, containing articles on Tropical
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Edited by E. HAMEL SMITH.

Single copie.s, price !.>>•.;
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fiec.

Published by :
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THE BARBADOS CO-OPERATIVE COTTON

FACTORY, LIMITED.
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COTTOFSEED.
We are prepared to purchase best quahty
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rates of the Liverpool market. Terms : Cash on
delivery of Seed.

N.B. All seed must be fresh and in sound
condition. Second quality seed must be shipped

Printed at OfRce of Agricultural Seporter, 4, High Street, Bridgetown, Barbados.
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worm, the leaf-blister mite, cut worms, the red maggot
and grasshoppers ;

the second comprises scale insects,

plant lice and cotton stainers. Detailed information con-

cerning the appearance, life-history, and modes of doing

harm of these, as well as remedies for them, can be

found in the Arjriculturnl N'ews, Vol. VI, No. 141, and

in the articles which frequently appear under (he head-

ing 'Insect Notes'; in the West Indian Bullitlit,

Vols. IV, p. 2G8
; VI, p. 123: IX, p. 235; and in

Pamphlet No. 45 of the Department Series, entitled

'ABC (if Cotton Flantiv;/', to all of which special

reference is made.

All the pests included in the fi:'st kind, with the

exception of the leaf-blister mite and the red maggot,

can be best controlled by stoinach poisons, the most

useful of which has been found to be Paris green ;

therefore there should be a btock of this substance on

hand at the beginning of the cotton-growing season in

order that it may be made use of as soon as it is

required. For caterpillars and grasshoppers, the nii.x-

ture of it made with lime is dusted on to the leaves,

but in the case of the latter insect, if it attacks the

plants when they are very young, poisoned baits

composed of young grass on whicii the insecticide has

been sprinkled should be provided. Such a bait is

also useful in the case of cut worms, which eat

through the .stems of the very young plants : a more

attractive fine, consisting of bran and Paris green

mixed to a mash with molasses and water, is however

generally used. The leaf-blister mite and the red maggot,

the latttr of which seems to have reached its chief

importance, as a pest, in Barbados, cannot be controlled

by stomach poisons. They are best kept in check by

preventive measures, these being, respectively, the

destruction of old cotton, and the exercise of care,

esijcciaily during cultivation, that the plants are not

wounded in any way. As a remedial measure for the

former, dusting with lime and sulphur has been found

succe-ssdd ;
the latter may be kept in cheek by the

removal of affected branches and of dead and dying

plants.

Of the second kind, namely, those which pierce the

tissues of the plant in order to obtain food, and which,

therefore, arc not controllable by stomach poisons, the

scale insects are generally the most likely to interfere

with its growth. These, together with the plant louse,

are best kept in check by the use of contact poisons,

such ;is kerosene emidsion and whale oil soap in a spray.

The preventive method, that of burning old cotton, is

by far the most satisfactory, however, for the former.

The cotton stainer may be shaken off tiie plants into

a tin containing water covered with a little keropene,

or traps of heap^ of cotton seed may be laid for it, which,
when they have collected a sufficiently large number of

the insects, are soaked with kerosene and burnt.

The cotton worm, grasshopper, and leaf-blister mite

interfere with the nutrition of the plant, the first two

by eating the leaves, either wholly or partially, the last

by causing .such distortion of them, especially when

they are young, as to cause a serious loss of their power
of making plant food. Scale insects, plant lice and
cotton stainers suck the juices from the plant, and thus

rob it of food which is necessary to growth. The last,

at any rate in the West Indies, does not cause much

damage in this way; it is chiefly objectionable because

it stains the cotton in the boll with its excrement, or

may cause similar damage by being crushed during

ginning. The red maggot, which is really the larva

belonging to a fly of the family of the gall gnats, gets
beneath the bark by means of wounds, and feeds on the

cambium layer. As this is composed of thin-walled,

quickly growing cells, on the formation of which the

thickening of the stem depends, any attack in which
this is severely implicated will speedil}' load to the

death of the whole plant. Finally, the damage done

by cut worms is irreparable, as far as the attacked

jjlants are concerned
;
but as this attack occurs only

when the plants are very young, the evil may often

be remedied by supplying dead holes.

It must not be forgotten that all these pests have
their own enemies which keep them in check, and
that it is only when the rate of survival of them is

increased by the provision of an unnaturally larn-e

amount of the plant on which they feed, that the

balance of nature is upset and the parasites are not

produced sufKciently (juickly to deprive the pests of their

abnormal advantage. In time, however, if there are

no untoward circumstances to prevent it, the very
fact of the increase of a pest will lead to a similar

increase in the numbers of its parasites, and the balance

will be restored. The best known of the insects that

arc useful to cotton growers in the West Indies, in this

way, are two very small hymenopterous insects

{Trwhogramnm yretiosa and Chalcis annidaim)
which respectively prey on the eggs and larvae of the

cotton worm, the 'Jack Spaniard
'

(wild bee, of Barba-

dos) which is also inimical to this pest, and the lady-
birds and lace-wing tly, or aphis lion, which are the

enemies of the plant louse. All these should, of course

be encouraged and nerer destroyed\w-hen it is possible
to avoid doing so.

Enough has been said to indicate the serious

damage that can be etfectcd by these pests, the neeess-
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ity of a constant and careful watch for tlieir appearance,

and the remed'es that are useful for the purpose of

coping with tiiem. In the last connexion, it has only

been possible to give a general outline in an article

like the present one. For particulars, reference is

made to the publications of the Department that have

already been cited.

SUGAR INDUSTRY.

Sugar in Java.

The annual report of the experiment station for

the Java sugar industry for 1908 (Jaarvershuj vdii

Jict Froefdation voor de Java-Siukcrindestrie, 1908)
has been received. The following notes are taken

from an abstract of it kindly supplied by Mr. J. Lely,
Chemist at the Antigua Sugar Factory.

}\Ienlion is made of the .sudden djing-out of sugar cane

in several cases, and the plienomenon is attributed, in most

instances, to the high concentration of salts in the soil water,

ammonium sulphate, even, showing an abnormally high per-

centage, la connexion with soil conditions also, a warning
is given to the effect that phosphatic manures should not bs

us .id for sugar-cane unless chemical analysis has shown that

its employment is necessary, for actual harm may result

from this and expense is incurrsd in purchasing a useless

manure. [This is interesting in viev»' of the results that have

been obtained with phosphates in manurial experiments with

sugar-cane in the West Indies.] For the same reason,

manuring with filter press cake is not leconimended on most

soils. The use of potash manures is always advised against,

on accoimt of the fact that it is an exceptional circumstance

to find too little of this constituent [ircscnt for the plant's

needs.

The question of the advisability of removing the tra.sh

from canes is considered. It has been found ex[)cdlent to

strip the lower, dead leaves, as their prcPence on the cane

interferes with the production of roots when it is earthed up.

Trashing high u)) has never been found to be' of any advan-

tage, except in the matter of helping to prevent the spread-

ing of cane fires. As regards the methods of planting

canes, it has been found, on certain estates, that grow-

ing them in rows -f feet apart gives a greatly increased

yield.

A description is given of a new method for the extrac-

tion of soils for the purpose of chemical analysis which has

been brought forward by Profes.sor Mitscherlich. In this,

a solution of carbon dioxide in water is used, and special

ap[>aratus is required in the process. Experiments on the

hygroscopic properties of sugars have shown that, in the case

of the higher grades, a saturation of the atmosphere of 80
does not cause any change. Above this, they absorb water ;

below it, they become drier.

Other subjects of experiment that are dealt with are

investigations into the use of
' blankit

'

as compared with

that of sulphur dioxide for decolourizing purposes, and the

heating value of the megass from different varieties of cane.

With regard to the tir.st, it was found that the results from
careful sulphuring are as good as those from the employment
of blankit, with the additional advantages of lower cost and
no loss of sugar. Observations on the Ijehaviour of megass

in the furnace went to .show that that from some varieties of

canes possessed a greater heating power than other kinds,

chiefly on account of its higher fibre content. This was often

conjoined with the fact that the juice from the cane supplying
that megass required less heat per ton of cane to evaporate
it, thus leading to an increased economy.

The report concludes with a short biography of H. C.

Prin.sen Geerligs, who has finally left Java after seventeen

years of most successful work. Special emphasis is laid upon
his efforts to^^ard the improvement of central factory methods,
and the good value of the many publications from his hands.

His great work has been to luring his superior intelligence
and practical insight to bear upon the sugar industry, and
thus to place it on a rational basis.

EFFECTS OF APPLICATIONS OF CALCIUM
CYANAMIDE TO SOILS.

The following note on a widely published paper,

by A. Jliintz and P. Nottin, on the effects of applica-
tions of calcium cyanamide to soils is taken from an

abstract in the Experiment Station Reeord of the

United States Department of Agriculture for June
1909:-

Comi)arative tests of the rate of nitrification of calcium

cynamide, ammonium sulphate, blood, and roasted leather are

reported, showing that, taking the rate of nitrification of

sul[ihate of ammonia during five months a:. 100. that of

calcium cyanamide was 88, dried blood 6G, and roasted

leather 26. When, as in these experiments, the cyanamide
was employed in amounts 10 to 20 times greater than those

ordinarily used in practice, the nitrifying organisms were

paralysed at first and even a small amount of dentiification

occurred, but in a short time the organisms apparently

adapted themselves to the mediam and normal nitrification

was restored. This retardation is due to the cyanamide and

not to the excess of caustic lime present. Amounts of the

material furnishing 3.j'7 It), of nitrogen per acre may be

applied without any retardation of nitrification. Very large

anioitnts may be applied to humus soils in a very active state

of nitrification without retarding this proceess, and still

larger amounts may be used (sixty times that employed in

intensive culture) if added in successive applications extend-

ing over a considerable iieriod (four months).

Comparative field tests on different kinds of soil confirm

in general the laboratory results. In only one case vs'ere

unfavourable results obtained in the application of the

cyanamide at the time of planting. Nevertheless, &s

a precautionary measure, it is advised to apply the material

.shortly in advance of planting. The cyanamide was applied
in amounts furnisliing 3.5'70 lb. of nitrogen per acre in March

and April on wheat and oats, and in amounts furnishing
41 '95 lb. of nitrogen per acre on grapes and natural grass

lands. In damp weather there was no injury from such

application. In dry weather the grain and grass were

slifhtly burned, but soon recovered from the bad ett'ects, and

the final yield was not reduced. The authors advise,

liowever, that the cyanamide should not be api'lied as a top-

dres.sing except in wet weather.

The general conclusion from these investigations is that

calcium cyanamide is substantially analogous to sulphate of

ammonia as a fertilizer.
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WEST INDIAN FRUIT.

THE BUD-ROT OF COCOA-NUT PALMS.

The bud-rot (fever) of cocoa-nut palms has already
been treated of in several publications of the Depart-
ment, including the Agricultural News, Vol. IV, pp.

299, 309, and 'Vol. VI, p. 75, and the WeM Indian
Bulletin, Vol. VI, pp. 807-21, Vol. IX, pp. 379-81. In

the former volume of the Bulletin a very complete
account of the literature on the subject is given. In

Circular No. 36 of the Bureau of Plant Industry,
United States Department of Agriculture, entitled

The Bad-rot of the Cocoa-nut Palm, and issued

July 9, 1909, the present position in regard to the

disease is reviewed, and assistance toward the study of

the disease is asked for.

Notes in regard tri the bud-rot of cocoa-nut [lalnis have

appeared in various publications in recent years, but it may
not be generally known that, apparently, this same disease

destroyed many cocoa-nut groves in the Provinces of ilatan-

zas and Havana, Cuba, as early as 1886. A long report on

the disease was published at Havana in 1882. Its occurrence

was reported in Baracoa, on the eastern end of the island, in

1888, and according to the natives, it was pre.sent at least ten

years before that time. In 1834 a similar disease was

reported from the Cayman Islands, and in 1876 from Ibitish

Guiana. Today, what ap|)areiitly is one and the same

disease, the bud-rot, occurs in nearly all the cocoa-nut growing

regions of tropical America.

From time to time serious diseases of the cocoa-nut

palm have been reported from different parts of the world and

bave been variously attributed to soil or atmospheric (condi-

tions, to in.sects, fungi, etc., and it is not at all imi)rob-

able that various environments and organisms may bring

about diseased conditions in the palm. It is ([uite certain,

however, that in many cases these diseases, snpiiosodly

distinct, are all alike in that they e.xhibit a putrid condition

of the crown, though this condition has been attributed to

divers causes. It is now generally admitted tliat the rot of

the crown in the district of Baracoa is caused by bacteria.

A published description of a disease said to be of fungous

origin in the Havana district corresporids exactly to the

Baracoa disease. In the i.sland of Trinidad many of the

trees said to be primarily diseased by a root-rot have all the

symptoms of the bud-rot. It can not be stated positively

that there is not a distinct root-rot or a fungous di.sease, but

the writer believes that the most destructive of the cocoa-nut

troubles of tropical .America is of the type fourul in liaracoa,

( 'uba. Personal examination of trees in Cuba, .Jamaica,
Trinidad and British Guiana has ottered convincing evidence
of this.

The problem of identifyitig the disease is of increasing
interest from the fact that for some j'ears a serious disease

of cocoa-nut palms has been reported from eastern countries.

Of recent years these reports have described the disease as

similar to that occurring in Cuba. Many of the reports,

however, have claimed that it is caused by fungi, and have
niade no comparison with the Cuban form.

In Ceylon and in the Philippines, the disease has been
likened to the bud-rot. In India thousands of cocoa-nut
trees have been lost, but, according to rejwrt.s, owing to

fungous attacks. The description of the disease, however,
corresponds in every way to the bud-rot. Descriptions of

the destruction of palms in German East Africa, and in

Portuguese East Africa also coincide with reports of similar

ravages of the bud-rot.

As yet there is no satisfactory means of controlling this

disease. Should the so-called bud-rot be found to occur in

Africa, India, and the Philippines, as well as in' tropical

America, it will then put the investigators on a more satis-

factory basis for their work.

If the di.sease.is bacterial, it may be that soil conditions

or climatic changes are important factors in its spi'cad in

a virulent form. If these conditions be determined, it may
possibly be found that the only solution of the pi-oblem of

identifying the disease is to obtain some variety either better

adi.pteil to local conditions or perhaps actually re-sistant to

the bacterial attacks. It would be a long step toward this

to ascertain definitely what countries are free from, and what
countries are attlicted with, a rot of the crown of the palm,
whatever may be thought to be the cause. If the investi-

gators at the ditt'erent stations will bear this in mind, it will

aid in .solving the problem of controlling one of the most

balHing and destructive of trojjical diseases.

The writer has in preparation a full account of his

investigations of the disease throughout the 'West Indies, and
will be glad to receive for comparison [ihotographs or

alcoholic material.

It might be well to mention the symptoms of the
disease. Those are : the turning yellow of the outer

leaves, which ultimately hang straight down : the fact

that the youngest leaves do not unfold properly, bub
stand upright, becoming first yellow and then brown in

colour: the presence in the softer, inner parts of the

bud, of rotten, evil-smelling tissues.
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.S'7'. LUCIA ; ANNUAL KEPOIiTS ON THE
BOTANIC STATION, AGRICULTURAL SCHOOL,
AND ENPERIMENT PLOTS, 1W)S^'J.

The total expenditui-e in connexion with the St. Lucia

Botanic Station during 1908-9 was £781; 3s. "id., which is

.greater than the sum expended last year by £1-50 bs. id.,

and less than that of 1906-7 by £2.5 IOn. 2i. An amount
of £7 1 Gs. was realized from the sale oi [ilants, flowers, etc.,

and is the highest on record. It was made u]) of £56 lis. 5rf.,

for plants, seeds, etc., and £1-1: 14.s. Id. for flowers.

The total number of plants distributed was 43,492, of

which 33,135 were raised in, and distributed from, the

Agricultural School nurseries. The latter consisted of 23,610

limes, 9,405 cane, and 120 orange plants, besides 450 potato

cuttings, 16 cuttings of cacao shade trees, and 1 gallon of

.seed corn. In addition to all these, i|uantities of seeds of

vegetable and other economic plants, and of ornamental

l^lants, as well as cuttings of the last, were sent out from the

Botanic Station.

Among the seeds received from the Commissioner of

Agriculture were some of the Jiquie ilanicoba {Manihot
dichotoma), and of the Eemanso 'Mixnieohn (Minihot pinhi/-

ensis). These were sown soon after arrival, and a few seedlings
of each kind have been obtained. It was decided by the

Agricultural Society to distribute free the seeds of Tara

rubber that were obtained through the Imperial Department
•of Agriculture in 1907, in order to encourage the planting
of Heivn hranlieii^is in the island. In addition to this, the

price of grafted mango plants has been reduced from 4s. to

2s., with an increased demand as the result.

Several of the Castilloa elantica trees at the Botanic

•Station were tapped in order to obtain rubber to be prepared
and exhibited at the International Rubber lAhibition held at

Olympia in September 1908. Reports on this rubber have
been made by Me.ssrs. Lewis and Peat, and by the Imperial
Institute. The gist of these is that the Iiiscuit rubber from
St. Lucia was good in Cjuality, strong, clean, and well pre-

pared, though rather too thick, and containing a little higher

percentage of resin than it should— a defect that may possibly

disappear as the trees grow older. The scrap rubber was in

good condition, but slightly barky.

As a result of a suggestion by the Commissioner of

Agriculture that Nature Tencldwj should be used as a basis

for futui'e agricultural work in the elementary schools, the

Agricultural Superintendent, after conferring with the

Inspector of Schools, was asked to dra^v up a syllabus of

lessons selected from that text-book, with the object of

securing uniformity of work throughout the schools, and for

the guidance of teachers. This has been done, and the

.syllabus is now in operation. A new scheme by which grants
are made to elementary schools for agricultural teaching has
been drawn up by the Government, and, in connexion with

this, arrangements have been made by which such work in

schools is inspected by the Agricultui-al Instructor, who
makes his report to the Agricultural Superintendent.

The expenditure at the Agricultural School and Experi-
ment Station was £911 lO-s. There is a monetary return, to

be deducted from this, of £195 18s. 9fZ., which was derived

from produce sold and that raised at the Station and used as

food in the School. The report indicates that the progress,

conduct, and health of the pui)ils have been satisfactory.

Details are given of the work in the Experiment Plots

attached to the School. An interesting table at the end of

the report discloses the fact that up to December 31, 1908,
of the sixty pupils who had been admitted since the School

was opened, twenty-three had completed the course of

instruction, and the same number remained in residence. Of
the former, thirteen were employed in the island (eleven as

overseers) and ten had left St. Lucia.

The report of the Agricultural Instructor contains an

interesting account of the attempts that have been made to

establish the Sea Island cotton industry in St. Lucia. Advice
has been given, for the guidance of those who are taking
this up, by means of lantern lectures and visits by the

Instructor to the cotton-growing districts. For the further-

ance of the object, free grants of manure and seeds have

been made to all having land prepared, the former by the

Commissioner of Agriculture and the latter by the Agri-
cultural Society. To deal with the produce, a cotton factory
has been erected in Castries by Messrs. JIacfarlane, Junior

l\: Co. The rest of the report deals with cacao and limes,

sugar, and agriculture in the primary schools, and contains

a detailed account of the ^irogross made with school gardens.

A SUGGESTED FOOD FOR STOCK.
A food to which the name of

'

sugar meal '

has been

given, and which consists chiefly of rice bran and inferior

sugar to which a certain amount of crushed cotton seed is

added has been fed for some time to stock by Mr. N. Forte,
of Bennetts, Barbados, and it is stated that the animals have
thriven on it and have remained in good condition daring
its use. An analysis of the food conducted at the Govern-
ment Laboratory, Barbados, gave the following results :

—
Moisture ... ... ... 10'70 per cent.

Oil
_

2-78 „ „
Albuminoids* ... ... 12'32 „ „

Mucilage, starch, etc. ... 50'38 ,, ,,

Indigestible fibre ... ... 13 '70 ,, ,,

Asht 10-12 „ „

*Containing nitrogen ... 1-97

t ,, phosiihoric anhydride I'Ol

t ,, i)otash ... 0'74

t ,, insoluble siliceousmatter 5'22

Expressing the food-material in terms of carbohydrates,
the value in units is 88

;
in a similar way, the value of

cotton seed meal alone is 162 units. The albuminoid ratio

of the food, that is the ratio of the albuminoids present to

the oil, mucilage and starch, expressed as starch, is actually

higher than that which is required for working animals,

being 1 to 4'6.

It may be mentioned that rice bran consists of the out-

side of the grain together with part of the germ. When
100 K). of rough rice are n^anufactured into clean rice, about

181 lb. of rice bran is obtained.

It would appear that, where there is likely to be a fair

quantity of waste sugar on hand, and where rice bran can be

easily obtained, these materials, together with a certain

amount of crushed cotton seed, can be combined to form
a cheap and palatable food for stock.
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WEST INDIAN COTTON.

Messrs. Wolstenholme and Holland, of Liverpool,
write as follows, under date August 16, with reference

to the sales of West Indian Sea Island cotton :
—

A small business has been done in West Indian Sea

Island cotton .since our last report, and prices are firm.

The sales comprise a few St. Vincent at \6d., and odd

lots from other islands at \0d. to 13i.

The roport of Messrs. Henry \V. Frost & Co. on

Sea Island cotton in the Southern States, for the week

ending August 7, is as follows :
—

The sales consisted of the Jos. T. Dill crop of 30 bales,

sold for France on private terms, and being delivered from

plantation, they composed the receipts.

The usual stock consists entirely of planters' crop lots

held here or on plantation, aggregating now 427 bales.

Factors are refusing to sell any of them under 35c., being
held under instructions from the owners for this price.

Thus the position in this nmrket still remains

virtually unchanged.

THE BRITISH COTTON GROWING
ASSOCIATION.

The fourth Annual liejiort of the ISritish Cotton Grow-

ing Association .states that the serious drought which occurred

throughout the whole of West Africa in 1907 was the first

imi'ortant check which has yet been experienced by it. This,

however, was not serious,- as such droughts, though not

unprecedented, are of rare eccurrence, as over thirty years
have elapso'd since the last failure of rains. Another set-back

had been the depression in trade, following the financial crisis

in the United States ; this, and the one arising from the dis-

pute in the Lancashire Cotton Indu.stry, had had a .serious ef-

fect on the transactions of the Association during 1908. The

last untoward circumstances may check the develcipnicnt of

new cotton fields. There were, however, distinct signs of

inii)rovemcnt in trade, and it was to be hopc<l that, consc-

(juently, the demand for cotton may improve.

Keferencc is made to the Conference held in -Tuly,

in Manchester and Liveriiool with representatives of the

West Indian cotton-growing industry, and it is stated that

juost valuable results are expected from that meeting.

The work of the Association has greatly increased,

chiefly in connexion with the giving of engineering advice,

the supply of baling materials and other stores, and the

insurance of cotton and seed. In order to increase the-

efficiency of the first, a competent engineer has been added
to the Head Office Staff, and now expert advice can be given
to planters and others when machinery is being ordered, and

plans and detailed estimates can be drawn up for them. The
exceptional buying powers of the Association enable it tc^

.supply planters with stores on the lowest terms. The
insurance of cotton and .seed is effected at moderate rates, and

policies are granted whereby cotton is covered against all

risks, fire and marine, from the time that it reaches the

planter's store until it is delivered at the warehouse iu

Liverpool.

Important experiments have been carried out by the
Association in order to determine the efficiency of cotton

seed for producing gas for gas engines, and two experimental

plants have been despatched, one to Lagos, and the other to

ilombasa. If the trials indicate that success will be obtained

along these lines, the results will be most important, especially
in regard to such places as Xorthern Nigeria, Uganda, the

Sudan, and Nyassaland, where the price of coal is very high
and the seed is at present of little value, as the latter will

be the most economical fuel for i)roviding power for almost

every purpose except that of transport.
Other intere'sts which are immediately before the As.so-

ciation are the prbvision of trained agricultural experts with
a knowledge of cotton and other tropical products, the

suggestion to establish agricultttral scholarships in connexion
with the cotton-growing industry, and the proiiosal for the

formation of a ]^>ureau for Troi)ical Agriculture for the collec-

tion and collation of information and the direction of agri-
culture in the British tropical possessions.

GARAVONICA COTTON IN MEXICO.
From time to time, mention has been made in the

Aijricultaral JVeivs of this kind of cotton. It has not
shown itself, so far, suitable to West Indian conditions,
and the lint, though longer in staple than that of

Upland, has been pronounced to be far inferior to that
of Sea Island cotton (See Agricultural A^ews, Vol. VI,

p. 5.5). The following facts in connexion with trials

wfich have l)een made with it in Mexico are taken
from the Ignited States Mmllil n Cirnsnhir and Tiadr^

iiepo/'^, July 1909:—

Much has been written in the last few years in regard
to the raising of Caravonica cotton in /Vustralia and Mexico.
As yet, everything has been in the nature of experiments, and
Caravonica cotton has not reached the connnercial stage, but
iu the limited sections in which it can be grown, there seems
to be a prospect of good profits from its cultivation.
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Caravoiiica is a tree cotton, and was produced by the

crossing of a fine, long-stapled ;Mexicari cotton with a coarse,

long-stapled Peruvian cotton. This hybridization wa.s

carried out in Queensland some ten years ago by an Italian

-scientist—Dr. David Thomatis-and since then, seed from

the resulting plants has been tried in all parts of the world.

It is now being experimented with in Mexico, India, Egypt,

"French New Caledonia, and the Congo. Experiments in

upper Mexico and the United States have proved failure.?,

but in lower Mexico the plant grows well. It has been

demonstrated that the plant will grow only in a hot climate

with not too much rainfall. The seeds were introduced into

Mexico in .June 1906, by Dr. Pehr Olssen-Seffer, who

planted them at La Zacualpa Botanical Station on the

Pacific Coast, and who, finding that climate suitable, has

-since planted 7-5 hectares (18.5 acres) and expects largely to

increase this area later.

This tree cotton has been found to be very healthy and

highly resistant to pests of all kinds.

GARDEN NOTES.

THE SILK COTTON TREE IN JAVA.

The Silk Cotton Tree {Eriodendron anfrartiiosiim) is

cultivated in Java for the sake of the
'

silk cotton ',
well

known in the West Indies and used for stuffing cushions,

pillows, etc. In Java, however, this
'

kapok ',
as it is called,

is grown and exported on a commercial scale, many hundreds

of bales being sent to Europe for the use of upholsterers.

The best situation for the plant is found to be on sandy soil

at a fair elevation near the .sea. The plant is propagated

both from cuttings and seeds, but those raised from the

iormer are not as vigorous and take longer to bear than

those from seed. The .seeds are sown during the rainy

season, in rows about 12 inches apart, and when the young

seedlings appear, they are exposed to the sun as much as

possible and are kept well watered, after having been

thinned out until they are 1 foot apart. After eight months'

growth in the nursery, they are set out at the rate of about

140 to the acre, that is if no other crops are to be grown on

ihe land. In transplanting, the leaves are stripped oft' and

the plant is severely cut back. The yield of silk cotton

commences in two or three years and is at its best in the

fifth
;
it amounts to about 4-50 lb, of the clean product per

annum from each acre, when the trees are planted in the way
described above. The fibre should not be allowed to get wet

before it is gathered, as water damages it. The seeds are

separated by beating with sticks, or by means of a primitive

form of gin in which they are removed by coming into

contact with rows of pegs on a revolving cylinder. The silk

cotton is exported in 80 lb. bales which must not be pre.s.sed

too tightly, or the fibre loses much of its value. The seeds

are utilized for the production of oil, and the residue from

them is a useful nitrogenous manure.

Uses for the Plantain. Plantain meal is prepared

by the natives of Central Africa for storing and sale. They

simply slice the fruit, dry it in the sun and grind or pound
it to powder. In Mexico, according to Colonel Colquhoun,

the fruits are expo.sed to the sun, and when they begin to

wrinkle they are peeled. If the skin is not removed, a bad

taste is imparted to the fruit. They are kept for some time

until an efflorescence of sugar appears on their surface, and

are then pressed in masses of about l-'o If), each, and placed in

boxes, or wrapped in dry banana leaves. (Ehodesiaii. A<jfi-

adtural Journal, June 1909.)

THE CULTIVATION OF FERNS.
The following hints on this subject appear in the

Agrieidtii.ral Bulletin of the Federated Malay
States :

—
The nature of a fern generally suggests whether it should

be grown in a pot, on a tree stem, or in a basket. Those

kinds with creeping rhizomes do best in basket.s, as a rule,

whilst those which form crowns and fibrous roots are most
suitable for pot culture. One of the most effective ways
of growing many ferns is on tlie stems of trees, palms, etc.

Although it frequently happens that the conditions

under which plants grow spontaneously cannot be artificially

produced, the knowledge of the positions in which they grow
naturally aids materially in their successful cultivation. It

may be safely stated that the majority of ferns require shade

and moisture, ilost gardens possess one or more spots of

this nature, under trees generally, and in those situations

ferns luxuriate if reasonable care be taken in their cultivation.

Ferns grown in pots require fresh potting more or less

frequently according to their rate of growth ;
but it is advis-

able to avoid over potting. Those plants generally grow
best whose roots are in contact with the inside of the pots.

Care must be given to watering, as ferns resent over watering
as quickly as any other plant if the soil is in any way water-

logged or sour
;
on the other hand, care must also be taken

that the roots do not become toi:i dry. In the tropics, ferns

may be repotted almost at any time without ill results.

Pots should be clean and dry when used, and new pots
should be thoroughly soaked in water and then dried

before using. The question of drainage is an important
one, especially where the rainfall is so heavy. When
potting ferns, it should be borne in mind that the major-

ity of them grow na:urally in partly decayed vegetable

matter, usually of a soft nature
; they should therefore

be made firm in their pots, but on no account potted hard.

A conqiost of an open sandy nature through v.'hich the

water will pass readily should be used
;
a mixture iif two

parts of sandy loam with one part of leaf mould, one

part of fibrous material, and one part of coarse sand will be

found to suit most ferns.

Basket ferns should be planted in fibrous material mixed
with lumps of peat and pieces of sandstone and charcoal.

These composts may be given as possessing all the qualities

required by the majority of ferns usually cultivated in gar-
dens. Many of the more delicate ferns, such as some Adian-

tums, resent too much water over head. A position under

a shady verandah suits these best. It is only by experience
and constant observation that the best position can be found

for the more fastidious ferns. Very often a move of only
a few yards makes all the diti'erence between a good and
a bad specimen. Windy positions .should be avoided and
care taken that no manure enters into the potting compost.
An occasional application of liipiid or artificial manure is

beneficial when growth and root action are vigorous, but

heavy manuring of maidenhairs should be avoided.

Pans of broken brick and coral rock are very suitable

for raising fern spores. The pans should be kept damp,
and if moss or the minute algae which appear on damp
spots are growing on the rock, so much the better. The

fruiting fronds should be taken before the spores are blown

away, about the time that the soribecoiL-e brown, and shaken

or left lying on the pan, which is then covered with a glas.'*

plate.
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2s. 2d. Post free, 4s. 4(£.

^gririiltitral |]nufi
Vol. VIIL SATURDAY, SEl'TEMlUiK 4, 11)09. No. Vdi.

NOTES AND COMMENTS.
Contents of Present Issue.

The editorial in the present number has for its

subject the animal pests of cotton, from the points of

view of the damage that they do and of the remedies

for them. In it, references to the literature on the

subject published by the department will be found.

A review of the report on the Botanic Station,

etc., St. Lucia, for 1908-9, which has just been issued,

will be found on page 277.

Page 277 also contains a suggestion fur the use

of waste sugar and rice bran in making a food for stock.

Some useful hints on the cultivation of ferns are

given on p. 279.

An interesting, illustrated account of the sweet

potato weevil, known in Barbados as
' Scarabee

'

and in

Antigua as 'Jacobs', will be found on page 2S2.

The last of the short series of articles on fungi

appears on page 283. The three articles taken

together form a simple general account of the life-

history of the fungi and of their importance in practical

agriculture.

Tiie ways in which Trinidad, Antigua and St.

Kitts are represented at the Canadian National

E.\hibition are detailed on page 28.5.

Sugar Production in British India.

A reliable estimate of the quantity of sugar
produced in British India makes this the largest

sugar-producing country in the world. It is placed at

about 4 million tons. Of this large amount, practically
none is exported to other countries : on the contrarj-,
it is consumed at home, in addition to a considerable
amount that is imported.

Recent work on Bordeaux mi.xturc is noticed on

page 286.

Deterioration of Butter in Cold Storage.
It is well known that butcer frequently undergoes-

marked changes even when it is stored at very low

temperatures. During the past three years, the Daiiy
Division of the Bureau of Animal Industr}-, United
States Department of Agriculture, has been making
investigations for the purpose of discovering the cause
of this, and of rinding remedies for it. Diu'ing these,
it was found that the acidity of the butter increased
with that of the cream from which it was made, but no
bacteria were present, either in the cream or the butter,
which would account for the deterioration of the latter

when it had a high acid content. In addition, heatinc
the ripened cream before it was made into butter did
not check the changes in the latter, show ing that these
were not due to enzymes. Marked undesirable changes
of a progressive nature, however, took place in butter

produced from pasteurized cream which had been treated
with various acids.

The results indicate that the acid developed nor-

mally in the cream, by the action of the lactic acid

bacterid, subsequently assists in bringing about a slow

decomposition of one or more of the substances of which
the butter is largely composed, thus causing its deterio-

ration. As a remedy, it is suggested that iDutter should
be made from sweet, pasteurized cream, without the
addition of a starter—a process which was found quite
feasible on a commercial basis. Such butter has too
mild a flavour to suit the average dealer, but can be

sold, after storage, as high grade butter.

Methods of Control for Eel Worms.
Information has been given in several numbers of

the Agricaliural News (Vols. Ill, p. 283, VI, p. 123,
VIII, p. 13']) in conne.xion with the nematode worms
commonly called eel worms, and remedies for the pest
have been suggested. It will be remembered that these

parasites are capable of doing much damage to growing
crops, and that it is very difficult to eradicate them.
A leatlet has been issued by the Board of Agriculture,

iMigland, containing particulars as to methods of pre-
vention rather than remedies, and these should be

applicable to conditions in the West Indies. They
include : (1) the rotation of crops, so that as long an
interval as possible will elapse between two successive

growings of the susceptible plant : (2) the destruction,
as far as possible, of the refuse of infected crops, which
can be effected most economically by composting with
lime : (3) deep ploughing, with the use of a skim
coulter (this is also useful against other insects): (4)
suitable manuring and cultivation, so as to produce
vigorous plants.



Vol. VIII. No. 192. THE AGRICULTdRAL NEWS. 281

The Action of Heat and Antiseptics on Soils.

Experiments that have been conducted by the

Imperial Department of Agriculture have indicated

that the treatment of soils with carbon disulphide has

a tendency to cause an increase in the growth of plants
that are subsequently raised in them^au increase that

cannot, of course, be accounted for on the supposition
that the carbon disulphide directl}' adds plant food

to the soil. Light appears to be thrown on the subject

by some experiments that have been undertaken at the

Rothamsted Experiment Station, the purpose of which
was to compare the effect of moist heat, and of various

antiseptics, such as carbon disulphide, chloroform,

benzene, ether and kerosene on the productiveness of

soils. It was found that when soils are treated with

such antiseptics, chemical changes take place and
the amount of soluble organic matter in them is

increased, just as is the case when they are heated.

Like heated soils, too, they have the effect of prevent-

ing germination of seeds in them, to a certain extent.

This effect is due to the presence of some definite sub-

stance which is probably the same in all cases, and also

the same as that formed by heat. The amount of

change caused by antiseptics is equivalent to that

obtained by heating the soil to about 60 C. or 75C,
and this may be sutScient to account for the increased

growth of plants in soils which have been treated with

them. When such soils are kept for a few weeks at

a summer temperature, some of the organic matter

that has been rendered soluble becomes insoluble, and
their action in preventing germination is reduced.

Heated soils showed a similar decrease in the amount
of soluble organic matter, especially when they were

repeatedly watered ; on the other hand, in ordinary
soils its amount is increased.

Agricultural Conditions in Bermuda.
It is stated that the importance of Bermuda as

a producer of early vegetables, etc., is decreasing and
that it is rapidly attaining increased impoi-tance as

a tiiurist resort. The chief reasons for the decline are

said to be connected with the depletion of the soil, the

increase of fungus diseases, and the changed conditions

of competition in the United States. In regard to the

last, the area on which crops such as the potato and
onion are raised in the latter country is so large, and
the transport of the produce so quick, that the small

area of arable land in the former cannot hope to

continue to compete. An additional disturbing factor

is that the system of reporting shipments from Hamil-
ton a week in advance causes the produce to arrive on
a falling market instead of on a rising one, as was

formerly the case.

On the other hand, the increasing recognition of

Bermuda as a resort for the winter months has led to

a corresponding increase in the number of tourists

arriving there
;
so much so, that this was nearly four

times as great in 1908 as in 1907. This is leading to

the erection of new hotels, as well as to the enlarge-
ment of those which exist already, and the chief effect

on agriculture will be that crops will bo raised for

home consumption rather than for export.

Washes for Cacao Thrips.

The annual report on the Experiment Plots, St.

Lucia, for 190.S-9, describes experiments with different

washes for the purpose of determining their efficiency
in controlling thrips on cacao trees. The trials were
conducted with those described in the Went Indian
Bulletin, Vol. IX, pp. 191-2, which are (1) resin wash,

(2) kerosene emulsion, (.3) emulsion with whale-oil soap,

(4) resin and whale-oil soap compound. It is stated

that each of these was more or less effective in

destroying thrips, but that the resin wash appeared to

do the best work, on account of its property of sticking

firmly to any surface with which it may come into

contact.
' More of this mixture adhered to the leaves

than in the case of the other washes, and dead thrips
were observed in greater numbers on trees treated

with it.'

Some care is necessary, however, in applying this

wash, as the trees treated with it dropped their leaves

within a few weeks of being sprayed. This circumstance
was probably due to the fact that it contains caustic

soda.

The Best Conditions for Growing Alfalfa.

The New York State Agricultural Experiment
Station has recently carried out more than 100 experi-
ments, in co-operation with farmers, for the purpose
of finding out what effect the operations of liming and

inoculating land on which alfelfa is to be grown has on
the chances of raising a successful crop. The results

show that the chances of raising a good crop are as

follows : one in five, where neither liming nor inocu-

lation is employed : two in five where lime is applied
at the rate of 13i cwt. to the acre

;
three in five,

where naturally inoculated soil is added at the rate of

about 2 cwt. to the acre : four in five, where both

liming and inoculation are employed. The trials

were made on land poor in nodule-forming organisms,
and which was in the receipt of the usual cultural

operations.

Germination of Ceara Rubber Seeds.

A rapid method of germinating Ceara rubber seeds

is in use at La Zucualpa Botanical Station, Mexico. It

consists in placing a layer of fresh horse manure in

a box, to the thickness of about 6 inches, spreading
the seeds on the surface, and covering with about 1 inch

of the same material mixed with a small quantity of

sand. The soil should be slightly packed, and the box

covered with glass. If put in a warm place or in the

sun, germination will take place very quickly. The

seedlings should be planted as soon as they are an inch

or tw^o high, and some manure added to the soil.

After such treatment the seedlings will grow very

rapidly. In planting at stakes the holes should be

made as large as possible, or at least 4 feet square. The
soil should be well watered, and if too sour, some
lime should be added before planting.
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INSECT NOTES.

THE SWEET POTATO WEEVIL.
Reference to the weevil {Cryj)ti>rlii/i)r/>us hoJutae)

which attacks the sweet potato in the field have

frequently been made in

the Ac/rlcidturcU N^ews
and the other publica-
tions of the Imperial

Department of Aj^ri-

culture. This small

insect, which is known
in Barbados as the

Scarabee, and in the

Leeward Islands as the

Jacobs, is shown four

times the natural size

at Figf. 26 : the larva,

which is a small white

grub, is represented, also

magnified four times, at

Fig. 27
;
and Fig. 2.S

shows the pupa, enlarged
to the same extent.

Fi.

2(i.

M.

Vu:. 2G.

Si'AKABEE {(JryptorhyiichHS hatatae).

L.VKVA (CUL'I;) OF THE Sc\K.\BEE.

Fk:. l'S. Piu'a (('IIUY;

^.^^

Vu:. 29.

The attacks of this

pest liave been very se-

vere, in Barbados, for the

past four or five years,

according to the state-

ments of e.xperienced

planters the most severe

they have ever known.
Barbados Las had several

years of short rainfall, and
the extreme severity of

the scarabee attacks is

.said to be due to this, in

large part at least.

The life cycle of the

weevil occupies about

thirty days, as follows :

from tlie laying of the egg to the time of hatching, five days ;

the larval jseriod of twenty days, during which the damage to

the potato is caused, and during which also practically all

the feeding and growing is done by the insect ; and the

pupal stage of five days, during which the weevil transforms

from the grub to the adult, winged insect. Tender favour-

able conditions, the i)rocess of egg-laying jirobably begins

very shortly after the emergence of the adults, but it

is likely that the adults are capable of surviving long

jjcrioils of time when the conditions are not favourable, and

then laying their eggs.

The usual practice in ]5arbados is to plant potatoes in

rotation with cane, cotton or other crops, so that the

first attack is by Ijeetles which conic from outside of the

field. The eggs arc laid in the first instance in the swollen

part of the stem near the base, or in jiotatos which are

exposed. The resulting brood of insects spreads throughout
the field, jienetratcs deeper into the infested potatos, an<l

attacks others which may be completely covered by the soil.

One may often find potatos in the field, csiicciidly when the

crops have been allowed to remain for some time in the ground
after becoming ripe, which show two or thrc(^ distinct attacks

in this way.

Very dry weather favours the growth and develop-
ment of the scarabee in two ways at least : the dry soil allows
air to penetrate more freely to the potatos, and it also

allows the adult insect to prosecute the search for the deeply
buried potatos more easily.

The practice of keeji-

ing potatos in the ground
after they are ripe for

digging is very favour-

able for the development
of the scarabee, and it

is likely that if, for two
or three seasons, all pota-
tos could be dug as soon
as they are ready, the
numl>ers of the pest
^\ould be greatly reduced.

Several experiments
have been carried out in

Barbados during the past

year with the object of

devising measures of con-

trol for the scarabee, but
no very definite results

were obtained. In two
instances there were no
attacks in the field in

which the experimental

plots were laid out, in

two others the owners or

managers dug the potatos
as soon as scarabee ap-

peared, and in the re-

mainder the plots were
all attacked—the control

plot and the treated plot
alike. These experiments
indicate, however, that

the practice of growing
slips, for planting, in

a nuiserj' instead of

taking them from the

ordinary field is worthy
can easily be established

by planting
'

pickings
may be collected after

Fic. 28.

\Lis) OF Scarabee.

Fio. -I'J.

Sweet Fotato' Attacked by Scarabee.

of adoption. Such a nursery

away from the potato fields,

(small bits of roots), which
a crop of potatos has been harvested. This practice gives
strong plants, and there is no chance of transporting the

pest to the newly-planted field with the slips if care is

taken that the nursery is not infested. Except at times
when the scarabee is very abundant, the jjotatos are not
attacked until fairly well grown, and the plants in a nursery
would not bo ke|)t long enough to attract the weevils in any
numbers.

The attack of the scarabee results in the complete loss of

every potato in which the grubs of the weevil have lived.

Not only do they destroy all the tissues surrounding their

tunnels, but they impart such a disagreeable taste and odour
to the remainder, even when it appears quite sound, that no
use can be made i)f it, all estate animals refusing to eat such

portions. The appearance of an attacked potato is shown in

The scarabee is cjuitc different from the sweet potato
weevil which is a iiest in Jamaica and the Southern pait of

the United States. This insect is Cylas formicarius.
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FUNGUS NOTES.

The following article is the last of a short series

giving an account of the principal ])oints of interest in

the life-history ot the fungi, and indicating their con-

ne.xion with practical agriculture. The first two of

these appeared in the two most recent numbers of the

Agricultural Neius, p. 251 and p. 267.

PART III.

The Feu it Konv?

The simple.st form of asexual fructification in the fungi
is the conidii'in, or simple spore cut oti' from the tip of

a h3pha, as <lescribed in the first article of this series. In

the mould fungi the spores are borne in a receptacle, called

a sporangium, which forms a swollen knob at the end of an

erect hypha ;
some of these have a mechanism Ijy means of

vdiich the sporangia can be driven to a considerable distance

from the plant which forms them. The sporangial wall is

sticky, and consequently adheres to any substance it may
hit : the gummy substance on the outside then hardens, and

keeps it firmly attached to whatever it comes in contact

•with.

In the next higher group of fungi the spores are borne

in an elongated sackdike sporangium known as an asc/is.

Each ascus contains a definite nundser of spores, usually

eight. The asci themselves may be borne in a closed bo.x

built up of closely-woven hyphae, or on the upper surface

of a more or less fiat structure formed, like the box, of closely-

woven hyphae. The asci are always borne closely packed

together, and frequently large swollen hyphal hairs occur

between them.

In the forms with a flat, platedike fruit-body, the asci

open at the top by means of a pore, or a cap-like portion is

removed, and the spores are forcibly ejected to .some distance,

owing to the mutual pressure of the asci on one another. In

those forms in which the asci are enclosed, a small opening
is formed in the top of the box, and as its contents swell up
when the spores are ripe, the latter are extruded through the

hole. In some cases the fruit-body remains closed, and the

.spores are only liberated when it decays. These boxes may
occur separately on the surface of the 'food substance, in

which case they are often very minute ; or many of them may
be borne sunk in a firm, hard tissue built up by the hyphae
of the fungus, and known as a stroma. This stroma often

forms first a simple kind of free abstricted spore from surface

hyphae, and then from more internal tissue produces the

more elaborate boxes containing the asci.

All these forms of fruit bo'ly ma-y be coloured ; red,

yellow, white or black are the most usual colours. Hard
black patches are often found growing on trees ; these are

the stromata of a fungus. The fungus causing canker of

cacao forms red fruiting bodies, and one of the forms

pai'asitic on scale insects is greyish white and built up of

a number of nearly spherical himps, or boxes. The rind

disease of the sugar-cane usually appears as a number of

small black dots, often extruding a Idack ribbon con.sisting

of millions of spores held together by mucilage.
The group of fungi mentioned abnve are known as the

Ascomycetes on account of the presence of the usually eight-

spored ascus.

Another group of fungi known as the Rusts or Uredineae

form four kinds of spores. Two of these are produced in

pustules or sori. The pustules originate under the skni of

the leaves and the stems of the host jilant, for all these fungi
Are parasites, and eventually break through, forming short

rusty or blackish streaks on the leaves. Another form of

spore is borne in small round cups often surrounded by the

torn skin of the host jilant, fur like the other spore-forms the

cups originate under the .skin.

The fructifications of the next group of fungi are almost
too well known to need much description ; these are the toad-

stools, puff balls and bracket fungi, all of which are included
in the group known as the Basidiomycetes. Hei'e there are

usually four, sometimes two, spores borne at the end of small

knobs which project from a swollen cell known as the
hasidiuin. In the toadstool these swollen cells are arranged
in a row along the sharp edge of the gills, and the spores

hang downwards. In the pufl'-balls all the internal structure

breaks down as the fructification ripens, and finally there is

only a case left filled with a fine powder of ripe spores.

There is also a very large number of fungi in which only
one stage in the life-history is known. These are grouped
together as imperfect forms, and include : the cotton anthrac-

nose, the brown rot fungus of cacao pods, the Laxtodijihidia
disease of cacao, and many other forms. In some of these

fungi, the spores are borne, as in the Ascomycetes, in

a closed box, often black, sometimes red or yellow, and it

is believed that they are usually stages in the life-history of

an Ascomycete. In other forms, the .spores are cut off from

hyphae which are massed together into a pustule, often

slightly coloured. Such pustules occur in the shrunken and
discoloured patches on cotton bolls attacked by Anthracnose.
Some forms cause leaf spots ;

and some are only known as

a loose, white mould on leaves, fruit, or decaying matter.

Besides their characteristic fruiting bodies, the parasitic

fungi often produce some typical appearance in the host

plant, by which their presence may be recognized. Root
diseases always cause yellowing and drooping of the leaves

of the host—symptoms siuular to those shown when the host
is sufl:ering from drought and due to the same cause, namely
want of water. On stems and branches, canker areas are often

jjroduced, as for example, the canker of cacao ; other fungi
cause S'wellings or the appearance known as 'Witches' Brooms',
that is an excessive number of small twigs borne from about
the same point on a branch. In some cases, '\vhen a diseased

stem is cut down, the wood is discoloured, looking grey-
ish or brown, or it may appear soft and rotten. Green
stems show discoloured and, frequently, sunken and hardened

patches which often spread in all directions round the stem,
and eventually the host plant is killed. Fruits show similar

symptoms, or they may become soft and rotten instead of

hard ; usually the fructifications of the fungus do not appear
until the fruit is nearly killed, and the same is true of other

parts of the host plant. A tew fungi are known which never

produce anything but mycelium.

Leaves, when attacked by a parasite, usually become
discoloured in spots which vary in shape but are often

characteristic of the dfsease
;
a good example is the angular

leaf spot of cotton caused by a bacterium. Sometimes holes

are formed in the leaf, or the leaf is rusted, or covered with

a white mould. In short, the manifestations of disease in all

parts of the host are varied and numerous, but frequently
characteristic.

It is hoped that what has been said in these

articles will prove useful to any one on the lookout

for disease in his crops, and will enable him, with the

assistance of the information given in the various

publications of the Department, to form some idea of

the method of treatment likely to be successful in any
given case, and of the reasons for that treatment.
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GLEANINGS.

An Ordinance for the purpose of lessening the prevalence
of the disease known as ankylostomiasis, or miners' anaemia,
is to be introduced into the Legislative Council of Trinidad.

The number of cotton mills proposed to be built or

actually under construction in the United States during the

first six months of the present year Avas 100. Most
of these will be situated in the cotton-growing areas.

Experience at the liotanic Station, Montserrat, has
.shown that in planting a logwood hedge, an application of

fine mamire to the seeds has grea,tly increased the number
that germinated successfully.

The recently formed Agricultural Board in Orenada has
decided to continue all the prize-holding competitions in that

island during this year, and peasant proprietors have been
notified to this effect.

The amounts of sugar and molasses manufactured in

Barbados and exported during the present year, to August 26,
are 12,327 tons and 67,27i> ])uncheons, respectively. Last

year, the ijuantities for a similar period were .'51,(i.31 tons
of sugar and -53,12.5 puncheons of molasses.

The area under cotton cultivation this year in the

Russian Provinces of Central Asia is stated to be about

500,000 acres, which is an increase of 30,000 acres over the
area under cotton last season. There are indications that
the crop will be a good one.

Experiments carried out in Cape ('olony have shown
that the use of poisoned bait composed of sugar and arsenate
of lead dissolved in water is almost completely successful in

controlling a fruit fly (CcratUis capiiatx), which has caused
much damage there in the past.

The idea has largely prevailed that sisal plants yield
the best fibre when they are grown in uncultivated

places. The Hawaiian Sisal (>)m[iany is making trial of

a method of growing them on cultivated land, and the

results of th(! experiment are awaited with much interest.

During the months of .Tune and July of the present year,
there were exported from Demerara 7,8f*3 and 8,194 tons of

.sugar, respectively. The amount for July 1908 was 4,7i)2
tons. The total export of sugar for the present year, until

the end of July, was 48,961 tons, as against 40,584 tons for

the corresponding period of bust year.

The Grenada Agricultural Society has given instructions

that the information concerning
' black blight ', which has

been collected by that Society generally and by its Agri-
cultural lixporiments Committee, shall be collated and for-

warded to the Board of Agriculture of that colony with
a view to some definite action being taken to arrest the

spread of the disease.

The exports of sunn hemp (the fibre of Crotalaria juncea)
and sisal hemp from Madras for the year 1908 were respec-

tively 30,407 cwt. and 6,919 cwt., compared with 38,599 cwt.
and 30,182 cwt., similarly, in 1907. The decrease is due to

the fact that the lower [irices prevailing in 1908 rendered
the fibre from Madras incapable of competing in the European
market owing to the fact that it is mostly prepared by hand.

Worms in fowls,, though they do not often cause death,
tend to produce exhaustion and to reduce the supply of eggs.
Farm Life gives the following treatment for them : Give
10 to 15 drops of turpentine in a tablespoonful of sweet oil,

night and morning for three days. Another remedy is

-j\
07.. powdered areca nut, given every third morning

before feeding, followed by a tablespoonful of sweet oil two
hours afterwards.

An article by t;he late Commissioner of the Virgin
Islands, in the West India Coutinitfee Circular for August 3,

1909, states, in connexion with the cotton industry there :

'
If no further fall in prices occur, and if the enthusiastic

peasantry can be taught the importance of keeping the usual

pests under control and of taking due care of the crops,
cotton will probably for years to come be one of the chief

exports of these islands '.

A report from Thomas Xash, fruit importer, Plymouth,
states that there should be a ready sale for limes in England
during this mouth and the next if the weather is hot. Satis-

factory prices for oi'anges will be obtained until January,
when the market is depressed by the arrival of Spanish
produce. Consignments of pine-a|)ples and bananas are

recommended immediately ; the latter are now selling at 14.«.

to 15.<. per cwt., green.

The importance of the Argentine Republic as a stock

raising country is illustrated by a recent census w-hich

discloses the fact that there were in that State, at the time
at which it was taken, over 7 million horses, 750 thous-

and mules and asses, nearly 30 million cattle and 67
ii'.illion small stock (chiefly sheep, then goats and pigs).
The returns, when compared with those of 1905, show an
increase in the number of cattle and horses and a decrease in

that of sheep.

A reward of £5,000 has been offered by the Government
of the Straits Settlements and the Federated Malay Straits,

together with the Planters' Association of Malaya for

a scheme for the extermination of white ants. The scheme
must have especial reference to the destruction of Termes
fie.itrrii in rubber plantations, and should not be a mere

poison (such as arsenic, corrcsive sublimate, or nicotine), which
will destroy any insects which may hapj)en to be touched by
it. The sole dilliculty in exterminating this species of white
ant is the fact that the nest is hidden underground, and
therefore the method must be one which will lead to a solu-

tion of this.
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STUDENTS' CORNER.

SEPTEMBER.

FinsT Pei;ioi).

Seasonal Notes.

The young cotton crop has now reached the stage at

which it is well established, and regular weeding should be

done in order to relieve it from the competition of other

plants, to prevent undue loss of water from the soil by trans-

piration from them, and to form a du^^t" mulch which will

conserve the soil moisture. The two last considerations are

especially important in places where the rainfall is small.

A careful watch should be kept for signs that pests are

present, especially in regard to the cotton worm, the leaf-

blister mite and, in some places, grasshoppers ; these are the

ones that are most likely to be present at this time. Read
the editorial in the current issue of the Ar/rirultural JVen's,

and look up the references made in it, as far as possible, with

the special object of gaining information as to the damage
done by each pest, and the remedial measures to be employed
for it. Keep a close lookout for flaring bracts and dropped
ilower-buds, and examine buds from time to time for the

grub of the flower-bud maggot. If signs of its presence are

found, the matter should be immediately reported to ime of

the local nfticers of the Department.
Continue to make observations on plants which are being

grown for green dressings. Note shrmld be made of any

pests attacking them, and the nature and extent of the

damage done. If caterpillars are troublesome, try experiments
on small areas with Paris green and lime, in the proportion
of 1 part of the poison to 20 parts of the lime, paying atten-

tion to the effect on the leaves. Why is .such a mixture used

against caterpillars or grasshoppers, but not against scale

insects and cotton stainers .'

Where onions are grown the seed -will now be sown.

This will be best done in nurseries, containing well manured
soil in order that vigorous plants may be obtained Ants

are likely to carry away the seed ; to prevent this, add
two or three teaspoonfuls of kerosene to a watering
can nearly full of water, keep the mixture well .shaken,

and sprinkle the plot with it. If this is done every
time that ants appear in any number, few seeds will be

lost. The seedlings may be planted out when they have

three or four leaves, in holes about 6 inches apart : a time of

wet weather should be chosen for this, if possible : otherwise,

unless tlie soil is already moist, artificial watering -will be

necessary if anything like a good stand is to be obtained.

Onions thrive best in fairly light soils containing some clay,

and manured with natural nitrogenous manures.

Where heavy rains have fallen cacao and lime plants
will show a tendency to form ' suckers

'

: that is young, sappy
branches on the older parts of the stem. As the growth of

these entails a serious strain on the vitality of the plant,

they should be S3'stematically removed as soon as they appear.
On cacao trees the parasite mistletoe ('Captain I'ois' of some

islands) will be likely to appear. Search for this, prior to

removal, has to be conducted carefully on account of the

fact that the trees are very leafy at this time of the year.
The moist atmosphere which obtains at present is very

favourable to the growth of fungi. These are most generally
fimnd on the pods, and, in some cases where serious damage
is being done, are often an"' indication of adverse soil

conditions.

Questions for Candidates.

PEELIMINAKY QUESTIONS.

(1) Does a vegetable mulch, or surface cultivation,

better conserve soil moisture 1 .

(2) What measures would you adopt to deal with an

outbreak of (a) leaf-blister mite,'\b) black scale ?

(.3) In what ways may a soil which has become exhausted

be re.stored to fertility ?

INTERMEDIATE QUE.STI0NS.

(1) Give a short account of a method of curing cacao.

(2) What cultivation should be given to ratoon canes ?

State at what stages of growth the operation should be

performed, and how deep in the soil the tools should

penetrate.

(3) What is Paris green ? What qualitie.s should it

possess, and how is it prepared for use with cotton '. Compare
Paris green with London purple.

TRINIDAD, ANTIGUA AND ST. KITTS
AT THE CANADIAN NATIONAL

EXHIBITION, 1909.

Information has been received as to tiie nature of

the exliibits that have been sent from Trinidad,

Antigua, and St. Kitts to the Canadian National

Exhibition, Toronto, to be held from August 30 to

September 13, 1909. Particulars of those sent from

Barbados were given in No. IS9 of the current volume
of the Agricultural Xt^w><, p. 233.

The exhibits from Trinidad include samples in the raw

(where possible), and manufactured, of the following :
—

cacao and cacao products : sugar and molasses
; rum, bitters,

and liqueurs : cocoa-nuts and cocoa-nut jsroducts ;
rublser and

gums ;
coffee : native woods ; fibres and fibre products (in-

cluding bamboo, cocoa-nut, .sisal, and mega.ss); native pottery ;

preserves, condiments, .spices, etc.; apiary products ;
miscella-

neous agricultural products : miscellaneous manufactured

products ;
mineral products : fruit and vegetables ; press

exhibits
; advertising exhibits ; guide books ; maps, etc. In

addition, a pamphlet containing particulars of the exhibits

and descriptions of the photographs sent has been furnished

by the Permanent Exhibition Committee for distribution.

The Acting Chairman of the Permanent Exhibition

Committee Antigua (Mr. R. A. Tempany, B. Sc), states

that 1 2.5 exhibits, all commercial in character, together with

a quantity of decorative material, were sent forward on

Augu.st 4. This was followed on August 17, by a further

shipment consisting of peri.shable produce and additional

decorative material. The exhibits were accompanied by
a pamphlet for distribution, prepared and printed in Antigua
and containing a description of that island and of its resources.

In regard to the products sent from St. Kitts, the.

Honorary Secretary of the Permanent Exhibition Com-
mittee in that island (Air. V. 1\. Shepherd) states that the total

number of exhibits is 100. These comprise samples of sugar,

molasses, rum, cotton lint, seed-cotton, cotton .seed, cotton

seed cake, cotton seed meal, cotton seed oil, starches, meals,

ground nuts, and native preserves of various kinds. Views of

the island and decorative material were also .sent. The latter

included a sugar-cane plant, and a pine-apple plant in fruit

each growing in a tub.
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BORDEAUX MIXTURE FOR SPRAYING.
At the Ao;ricultural Ex]ieriinent .Station of tlie

University of Illinois, an exhaustive enquiry into the

properties of Bordeaux mixture has been carried

out. The results of this are published in Bulletin

No. 135 of that Station, issued in May 1909, and the

chief conclusions that are reached are given below.

They are interesting apart from their connexion with

the use of this fungicide for spraying alone:—
1. Injury to foliage of trees following applications of

Bordeaux mixture is of common occurrence. Much of the

injury reported or observed 'is preventable. The principal

sources of injury as determined by obiservations are :

—
(a) Use of impure or improper materials.

{/>) Carelessness in making the nnxture.

(() Improper and ineft'ectivc application.
Bat when all precautions h?.ve been taken, injury .some-

times results. These non-preventable injuries are associated

Avith unfortunate weather c'oaditions, and particularly with

the action of rain and dew.

2. The chemical changes occurring in making Bordeaux

mixture are still involved in some obscurity. That the

copper is deposited in the form of copper hydroxide, as has

been generally accepted, is denied by Professor Pickering,

Director of the Woburn Experiment Station.

3. The adhesiveness of Bordeaux mixture depends very
anuch upon the manner of making', and upon the character

of, the lime used. With lime of good ipiality, a close approxi-
mation of equal parts of copper sulphate and lime gives

greatest adhesiveness.

4. No definite experiments regarding the accumulation

of copper in the soil under sprayed trees have been conducted,

but from results reported of experiments by others it does

not appear that there is danger from this source.

5. Leaf injuries are common and most .serious in neg-
lected orchards. Much of the injury following spraying is

attributable to abrasions of the epidermis made by insects,

and to infection by fungi preceding spraying.
fi. The ideal spray compound that is peifectly effective

and at the same time perfectly harmless on all occasions and

under all conditions has not yet been discovered. Bordeaux

mixture most nearly approximates to the ideal, but its harm-

le.ssness can not be absolutely' de]iended ujion.

7. Injuries to foliage do sometimes follow ajiplications

of ];ordeaux nnxture and appear to be unavoidable. The

carbon dioxide contained in the air and in rain-water is

accepted as an activ? agent in rendering soluble the copper
of ISordeaux mixture, and it is believed that the ammonium

<;ompounds brought down by rain may also exert a solvent

notion on the copper.
8. Laboratory exiieriments gave results showing that

the copper of Bordeaux mixture remained insoluble for long

periods. Field experiments, however, directly contradict

the laboratory results and show conclusively that, under

^>rchard conditions, copiper, in small (piantity, becomes

.sfiluble very soon after deposition, and continues to appear
us long as any of the mixture remains upon llu' leaves.

The presence of lime in exce.ss does not prevent solution of

the copper.
9. No evidence has been obtained in support of the

^suggestions of authors that solution of copper occurs through
the agency of gernnnating spores, or through secretions

from leaf surfaces.

10. Actual demonstration of llie presence of copper in

dead leaf cells has not been made, but the theory of penetra-

tion, and of death of cell protoplasm, by dir.ct contact with

copper is regarded' as more jirobable than the theory of

transnussion of toxic effect without penetration, as advanced

by Bumm.
11. The value of Bordeaux mixture as a fungicide depends

upon the contained copper. The action is preventive and not

curative.

12. Spores of different fungi resist the action of copper
in varying degrees.

13. The experiments made do not establish any direct

and positive connexion between spraying with well-made
Bordeaux mixture and yellowing of leaves, but do show that

improperly made mfxtures may- cause yellov.'ing, and that

yellowing results from use of simple solutions of copper
sulphate.

14. Healthy bark of apple trees is impermeable to

Bordeaux mixture and solutions of cojiper .sulphate. Copper
sulphate solutions are absorbed through 'wounds and promptly
kill the leaves, which then become brown.

1.5. The importance of rain and dew as agents causing,

brown-spotting of foliage following applications of Bordeaux
mixture is well attested by the uniform results obtained from

experiments with covered and uncovered trees.

16. Milk of lime does not cause brown spots even wdien

applied in large cpiantity, but burning quickly follows appli-
cations of copper sulphate solutions even wdien the solutions

are very dilute. It is therefore concluded that copper iii

solution is the active agent resjjonsible for the burning of

foliage.

17. From comparisons between leaves sprayed witli

Bordeaux mixture and milk of lime, with Bordeaux mixture

only, with milk of lime only, and leaves that had not been

sprayed, it was found that all leaves on -which lime had been
used were distinctly larger than those receiving no milk of

lime. This suggests a stimulating action on the part of the

lime—whether by direct action on the leaves or by reason of

the protective covering aUbrded has not been determined.

18. Bordeaux mixture has a decided influence upon the

colour of leaves. Leaves coated with lime become in some

degree darker in colour than untreated leaves, but the .shade

is not .so deep as is assumed unc'tr a coating of Bordeaux
mixture.

19. There appears to be no correlation between the

character of a stQjrm and :he rate of the solubility' or the

amount of copper found in solution in the waters collected

from sprayed trees. Neither is there any evidtnce that

electrical storms increase the amounts of copper in .solution.

THE OBJECTS OF SCHOOL GARDENING.
A circular for teachers, containing information ia

connexion with school gardens, has been recently issued

by the Superintendent of School Gardens in Ceylon.
This inforniatioii includes particidars of the objects of

school gardens, which are given below as they should

be of general interest :
—

(1) To brighten the surroundings of the school, and
make it what it ought to be, namely, a pleasant resort for the

boys and not a bare and unattractive building.

(2) To lighten the routine of class work by varying it

with outdoor work of a recreative nature.

(3) To exem[)lify order, form, neatness and good tast«

in the laying out of the premi.ses.

(4) To furnish a field for nature study, i.e., the .study
of natural objects in their natural surroundings.

(5) To serve as object-lessons in horticulture, i e., the

cultivation of useful and ornamental plants.
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((j) To give a practical turn to scliool life, and provide
a training in elementary agricultural .science.

(7) To serve a.? centres for the dissemination of seeds

and plants, and of information concerning them.

(8) To be mediums of communication between the

agencies that aim at the improvement of agriculture and the

cultivating classes.

(9) To induce the cultivator, directly or through the

schoolboys, to take up new and improved products, and to

adopt better methods of cultivation.

(10) To awaken in school children a new interest in the

cultivation of plants, and to instil into them a love of nature,

and .so reconcile them to a country life and to agricultural

pursuits.

(11) To encourage school children to establish gardens
.at their homes.

(12) To make schoolboys take an honest pride in

manual labour, and to induce a healthy competition among
them as well as between one school and another.

WEST INDIAN PRODUCTS.

Drugs and Spices on the London Market.

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

followincj report on the London drug and spice market

for the month of July :
—

The month of July has been an unsatisfactory one for

many reasons—first on account of the continued unseason-

able conditions of the weather, by the prevalence of low

temperatures and much rain, which have had the effect of

reducing the demand for such articles as are usually in

request in hot weather, and secondly the intervention of the

usual stock-taking and holiday seasons, which always have

a quietening ettect upon the markets. Besides these the

unusual length of time occupied in the discus.sion of the

budget in the House of Commons continues to have

a deterrent eli'ect on business generally, neverthele.ss our

report, for the month, on West Indian products, will be

found to be of a normal character.

GINGEE.

This article has excited but comparatively little interest,

as the following details will show. At the first spice .sale on

the 7th. of the month some 175 packages of Jamaica were

offered, 54 barrels and 7 bags only being disposed of,

good middling realizing from 5Ss-. to 5Ss. Crf. and small dull

52s. Private sales were reported to have been made with

washed rough Cochin, at 3'Jf. to i\s., and a large quantity
of fair limed Japan at from 32s. to 32.s. (id. per cwt, A week

later, tifty cases of small and medium cut Cochin were

disposed of at 55s. per cwt. Washed rough Cochin, and brown

rough Calicut, was all bought in, the former at 42s. and the

latter at 40.S. to 41s. There was no Jamaica offered at this

sale. On the 21st. Jamaica, Cochin and Japan were all

offered, but there was no demand and all were bought in,

•Cochin and Japan at slightly advanced rates. At the last

auction on the 27th., unsorted native cut Calicut was bought
in at 54.?. to 57s. 6'/. and brown rough at 42s. to 45.s.

Small washed rough Cochin was also bought in at 42s. No
-Jamaica was offered.

NUTMEGS, MA(.'E AND PIMENTO.

At the first auction on the 7th. of the month, about 280

packages of West Indian nutmegs were offered, all of which
were sold at in advance of

jrf.
to id. per lb. over previous

rates. On the 21.st. there was a good demand at the auction

for West Indian, the smaller sizes declining |</. per lb. and
the larger sizes advancing. For mace there was a fair

demand during the month. At the first auction on the 7th.

62 packages of West Indian were sold at the follow-

ing rates : good pale l^. 9c/., pale and reddish Is. Id. to

Is. Sd, fair to good red Is. 5rf. to Is, 7c?., dark red and brokea
Is. to Is. id. On the 21st. a good supply of West Indian
was offered and disposed of at slightly varying rates. Is. 10c?.

to 2s. being paid for fair to good pale. Is Id. to Is. 9c/. for

palish. Is. id. to Is. 6c/. for fair, to good red, and Is. to Is. '2d.

for broken. At the last auction on the 27th. only 16

pxckagps of West Indian were sold. Is. 9c/. being paid for

fair pale. Is. 6d. to Is. Id. for ordinary, and Is. '3d. for low
red and broken.

At the first auction there were no offerings of Pimento
but 2jVr(/.

to 2ic/. per lb. were the prices quoted. On the

21st., out of SO bag-i oftered only 12 were sold, bold greyish

fetching 2ijc/. per Itj.

There has been but little demand for arrowroot during
the month : 100 barrels of manufacturing St. Vincent were
offered on the 14th. and bought in at '2d. per lb.

SAR.SP.VRILLA.

At the drug auction on July 1, 54 bales of

genuine grey Jamaica were ofl'ered, all of which were sold
with a brisk demand. Is. 4c/. per H). being paid for fair and
Is. 3(/. for dark roughish, and part mouldy. Ten bales of

native Jamaica were offered and sold ; good red, and dull

red mixed realized Is. per lb. and common greyish and yellow
lie/. Two bales of deep red fetched Is lc7. per K). and 10
bales of Lima Jamaica—all that was ottered—.sold at Is. Id.

per fc. for fair and Is. for ordinary rough. A fortnight later,,

namely on the 14th. the oft'erings consisted of 30 package."*
of Lima Jamaica, and 12 of native Jamaica, but no grey
Jamaica, there were also 5 packages of Honduras oftered

but none sold. Of the 30 packages of Lima Jamaica^
18 were sold at Is. per lb. for slightly rough and dark
to fair and lid. for sea damaged. Of native .Jamaica, good red
fetched Is. Id. per lb. and dull red and yellow mi.xed lie?.

At the last drug auction on the 29th. there were heavy
oft'erings of grey Jamaica consisting of 61 packages,
besides 29 of native Jamaica and 3 of Guatemala. In.

consequence of the very large consignment of grey .Jamaica,
no business was done in tills article ; Is. '2d. was ofl'ered for

fair grey, which was not accepted, buyers anticipating lower
rates at a future auction or by private sale. Fifteen bale.'j

of the 29 offered of native Jamaica, found buyers at Is. Id.

for good red. Is. for fair red, and 10c/. to lid. for dull red
and yellow. The 3 bales of Guatemala which was rough
and slightly chumpy were disposed of at 8-hd. per lb.

LIME JUICE, TAJIARINDS, CASSIA FISTULA.

Good pale, raw AVest Indian lime juice was ottered oa
the 21st., but met with very little interest. It was held at
Is. 3c/. to Is. 4c/. In the middle of the month a single cask
of fair pale St. Lucia tamarinds was sold at 14.s-. per cwt.
and at the last auction on the 28th. 19 packages of Antigua,
realized 9.s. 6d. to 12s. 6c/. per cwt. in bond. Cassia.

Fistula, of which a single bag of ordinary Dominica was
offered at the last sale, realized 18s.
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MARKET REPORTS.

Greiiadii, 49;(; to

ither islimil.s,

London,—The "West India Committee Cieculae,

August 3
;

Messrs. E. A. de Pass &: Co.,

August 6, 1909.

Areowroot—St. Vincent, I'id. to.3|(7., according to quality.

Balata—Sheet, 2/5 ; block,'l/10.

Bees'-wax—£7 15s. for fair to good.
Cacao—Trinidad, 52/- to 63/- per cwt,

54/6 per cwt. ; Jamaica, 48/(1 to 53.

Coffee—Depressed; Jamaica, 41)/- to 111

Copra—West Indian, £22 lO.s-. per ton.

Cotton—St. Vincent, ICx/.; odd lots from

at Wd. to IM.
Fruit—ISfo quotations.
Fustic—No quotations.
Ginger—Common to good common,

middling to middling, 52/- to 55/-;

57/- to 65/-.

Honey—23/() to 32/6.
Isinglass—No quotations.
Lime Juice—Raw, 1/1 to 1/3 per gallon ; concentrated,

£•18 15s. per casic of 108 gallons; distilled oil, 1/8

to 1/9 per Itx; Otto of limes 6/- nominal.

Logwood—No quotations.
Mace—Steady.
Nutmegs—Quiet.
Pimento—Quiet.
Rubber—Para, fine hard. 6/2 to 8/3 per flj.

Hum—Jamaica, 2 11 to 6/ ; Demerara, no quotations.

Sugar—Cry.stals, 14;".t to 17/ ; Muscovado, no quotations ;

Syrup, 10;3 to 13/.) ; Molasses, no quotations.

45/- to

good bri
50/-;
ht tL

low

tine.

11^0. to 12ic. ;

to lie. per lb.;

$24-00; culls,

$22-00; culls,

New York,—Messrs. Gillespie, Bros. <fc Co., August G,

1909.

Cacao—Caracas, llijc. to 12hc. ; Grenada,

Trinidad, 12c. to 12Jc. ; Jamaica, Oi'c.

Dominica, lie. to llic.

Cocoa-nut.s—Jamaica, select, §23-00 to

^1500; Trinidad, select, §21-00 to

§13-50 to §14-50 per M.
Coffee—Jamaica, ordinary, 7;c. to 8c.; good ordinary,

8ic. ;
and washed ui> to 10).c.

Ginger—9c. to l'2c. per lb.

Goat Skins—Jamaica, no quotaticjns ; Barbados, 53e. to

55c.; St. Thomas, St. Croix, St. Kitts, 47c. to 50c. per
lb., dry flint ; Antigua, 50c. to 52c.

Grjipe Fruit-§2-50 tr §3-10 per box.

Limes—Dominica, §5-50 to §650 per barrel.

Mace—27c. to 35c. per tti.

Nutmegs—llO's, 9c. per tb.

Oranges—§1-30 to .§2-25 per l)ov.

Pimento—4ie. per lb.

Sugar—Centrifugals, 96°, 4-05c. to 4-08c. jier lb. Musco-

vados, 89°, 3-.55c. to3r)8c.
; Molasses, 89°, 3-30c. to

3-.33c. per lb., all duty paid.

Trinidad,—Messrs. GoPvDON, Grant &, Co., August

21, 1909.

Cacao—Venezuelan, §1140 per f.-inega ; Trinidad, 111 -25

to §11-50.
Coc-OA-Nl'T Oil .§1-20 per Imperial gallon, cask included.

Coffee—Venezuelan, 8c. to 9c. per ttj.

Copra—§3-75 per loo tb.

Dhal—§4-25 per 2-l)Ushel bag.
Onions—§2-15 to §225 per 100 %.

Peas—Split §5-50 to §5-75 \>ev bag.
PoT.ATOS—English, §1-S0 t.. §1-91) per 100 tb.

Rick—Yellow, §4-7ti to §4 80; White, §5-00 to §5-25

per bag.
Sugar—American crusliod, §5 10 to §5-20 per 100 ft.

Barbados,—Messrs. Le..\.cock A: Co., August 30; Messrs,

T. S. Gareaavay & Co., August 30, 1909.

Arrowroot—St. Vincent, §3-75 to §4-00 per 100 tb.

Cacao—§11 -00 to §12-00 per 100 tb.

C0C0.4.-NUTS—§11-50.
Coffee—.lamjiica and ordinary Rio, §9-50 to .§11-00 per

100 tb. , according to ijnality
—.scarce

; Venezuelan,
§1100.

Hay—§1-20 to §1-25 per 100 tb.

Manures—Nitrate of soda, .^05-00; Ohlendorff's dissolved

guano, .§55-00 ; Cotton manure, §42-00; Cacao manure,
§48-00; Sulphate of ammonia, §75-00.

Onions—Strings, §2-75 to .§3-00 per 100 lb.

Peas—Si.lit, §6-00 to .S6-20 per bag of 210 lb.; Canada,.
§4-00 per bag of 120 lb.

Potatos—§2-50 to .§3-25 per 160 tb.

Rice—IJallam, Calcutta, no quotations ; Patna, .$3-80 ;

Rangoon, §3-00 per 100 tb.
; Demerara, Ballam, §4-38

to §5-25 per 180 ttj.

Sugar—Dark Crystals, 96°, no ijuotations ; Muscovado,
89° §1-70 ; Centrifugals, no (|uotations.

British Guiana.— Messrs. Wietino a IUchteu, August 7;

Messrs. SANi>i!Arn, Parker .1- Co., August 20,

1909.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The ' WEST INDIAN BULLETIN.' A Quarterly Scientific Journal.

Volume I. No. 1. Out of print. •Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d.

Volumes IT, III, IV, V, VI, VII, and VIII:—Price 2.s. each
;
Post free 2s. 6d.

Volume IX. Nos. 1, 2, and 3. Reprint of Papers read at Agricultural Conference, 1908, relating to Sugar, Cacao,

Fruit, Rice, and Itiibber Industries. Also papers dealing with general subjects. No. 4, Timbers of

Jamaica, Timbers of Dominica, Fungus Diseases of Cocoa-nuts, Aleyrodidae of Barbados, Millions and

ilosquitos. Price 6(7. each number. Post free, 8d.

Volume X. No. 1. Flower-bud Maggot of Cotton, Bourbon Cane in Antigua, Bourbon and other Varieties of Cane
in Barbados, Soils of '-Nevis, Cotton Selection in the Leeward Islands, Leguminous Crops and Soil

Inoculation. Price 6d. Post free, 8d.

• 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, among,st other subjects, summaries of the results of the experiment work
on sugar-cane and manures, the full official rejiorts of which have only a limited circulation. The number issued up to the

present time is fifty-nine. The following list gives particulars of all the pamphlets which are still available. The missing
numbers are out of print and can no longer be supplied :

—
Sugar Indu.stry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedlins and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2rf.

in lOOU. No, 3, price 2(/.;in 1901, No. 13, price 4./.; (16) Hhits un Onion Cultivation. Price 2rf.

in 1902, No. 19, price 4<l.;m 1903, No. 26, price 4iL: (17) General Treatment of Fun^'oid Pests. Price 4(i.

in 1904, No. 32, price 4rf. (18) Recipes for Cooking West Indian Yams. Price 2d.

Needling Canes and Manurial Experiments at Barbados. (25) Ground Nuts in the West Indies. Price 2d.

in 1903-5, No. 40, price 6d.
;
in 1904-6, No. 44, price ()(/. ; (28) Barbados and Porto Rico IMolasses. Price 3</.

in 190.3-7, No. 49, price 6(7.
;
in 1906-8, No. .')9, price 6./. (34) Notes on Ralibit Keeping in the West Indies. Price 2d.

Seedling and other Canes in the Leeward Islands. (35) Information in regard to Agricultural Banks. Price od.
in 1900-1, No. 12, price 2(1

;
in 19(11-2; No. 20 price 2d.; (37) Cultivation of Oranges in Dominica. Price 4(i.

in 1902-3, No. 27, price 2d.
;
in 1903-4, No. 33 price id.

; (38) Cultivation and Curing of Tobacco. Price M.
in 1904-.O, No. 39, price 4./.

;
in 19(),")-6, No. 4(i, price 4(/. ; (41) Tobago, Hints to Settlers. Price 6(Z.

in 1906-7, No. 50, price 4(Z.
;
in 1907-8, No. .56, price 4i/. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-,

"Manurial Experiments with Sugar-cane in the Leeward Islands, tions. Price 2d.

in 1902-3, No. 30 price 4(i; in 19(J3-4, No. 36, price 4(/.
; (46) A. B. C. of Cotton Planting. New and Enlarged Edition.!

in 1904-5, No. 42, price 4(?.
;
in 1905-6, No. 47, price 4(/.; Price 6(7.

' '

in 19(J6-7, No. 51, price 4(/.. in 1907-8, No. 57, price 4(7. (.52) Hints fur Schuol Gardens, Revised Edition. Price 4(i.

.Sc.vLE Insects. (53) A. B. C. of Lime Cultivation. Price id.

Scale Insects of the Lesser Antilles, Part I. No. 7, price id.; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
'

Part II., No. 22, price id. Price id. 1

General. (55) Millions and Mosquitos. Price 3(7. !

(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (58) Insect Pests of Cacao. Price 4(7. I

price id. (60) Cotton (5ins, How to Erect and Work Them. Price id. f

(9) Bee Keeping in the West Indies. Price id. (61) The Giafting of Cacao. Price id. !

The aliove will be supplied jiosffree for an additional charge of kl. for the pamphlets marked 2d., Id. for those ^

marked 4(i., and Lit/, for Nos. 40, 41, 11, 4.5, 49, and 59.
"

.

The ' AGPJCULTURAL NEWS." A Fortnightly Review.
The 'Agricultural News' contains extracts from official correspondence and from progress and'

other reports; and, in fact, any information indicating what is going on in each colony, and the progress made ia

Agricultural matters throughout the 'West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the
local agents of the De[iartment ai one penny per number, post free, 2d. The subscription price, including postage, is

2s. 2d. per half-year, or 4s. 4t/. per annum. A'olumes IV, V, VI, and VII complete, with title page and index, as issued—Price 4.?. each.— Post free, bs. Some numbers of the early volumes are out of print and therefore these volumes can no
longt'r be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents. All
applications for copies are to be addressed to the. Agents, not to the Department.

Agents. *

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

London: Messrs. Dulau <fc Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moseley, Agricultural" School.
-Barbados: ?tlessrs. Bowen & Sons, Bridgetown. St. Lucia: ilr. 'SI. A. Lawrenc^e, Botanic Station.
Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bjiii)c;ewater, Roseau.

^
Street, Kingston. iLmtserrat : ilr. W. Robson, Botanic Station.

^rifisA (?w(:a?i(i.- The 'Daily Chronicle'Ofpice, Georgetown. Antigua: Mr. S. D. Malone, St. John's.
Trinidad: Messrs. Muir-Marshall k. Co., Port-of-Spain. ,sV. Kitfs : The liiiu.K and Rook Supply Agency, Basseterre'

Tobago : Mr. C. L. Plagemann, Scarborough. Nevis : Mr. S. D. Malone, Charlestown.'
Grenada :

' The Stores,
'

(Grenada) Limited, St. George.
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THE BEST MANURES F^OR COLONIAL USE
J^S>E

Ohiendorf's Dissolved Peruvian Guano—For sugar-cane and general ust.

Ohlendorff's Special Sugar-cane Manure

Ohlendorfs Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

JOURNAL D'AGRICULTURE TROPICALE.

A Monthly Illustrated Review, published in French,

dealing with all matters connected with Tropical Agriculture.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, W. Daw.son ifc Sons, Ltd., Bream's

Buildings, E.G.
;
jVei* i'o)-/-, G. E. Stechert, 9, East 16th.

Street ; Trinidad, D .A. Majani ; C^lha, Solloso ; Hayti,
Louis Coicou, Port-au-Prince.

TROPICAL LIFE

A Monthly .Journal, containing articles on Tropical

Agriculture, and other matters of interest to those living in,

or interestedin the Tropics.

Edited by H. HAMEL SMITH.

Single copies, price l.s.; annual subscription, 10s. post
f»ee.

Published by :

Messrs. Bale, Son & Daniclsson, Ltd.

83-91, Great Titchfield Street,

London, W.

FOR_SALE.
One TRIU.MPH Steam Diver (NEW) made by Bart-

ett & Snow Company, Cleveland, O., suitable for

drying Starch, ]\Iolasouit, Pressed Tankage, Clays,

Rubber, etc.

COST £12.5. Will ship F.O.B. for £100.

Further information apply to :
—

H. A. FItAMl'TOX,
L. iiOSE >^: CO., LTD..

Bath Estate,

1 )<'iiiiiiiea

FOR SALE.
By PUBLIC AUCTION at Antigua, B.W.I., oi Mon-

lay the first day of November 1909, at 12 o'clock noon,
on the premises, a valuaMe sugar plantation known as

SANDERSON'S ESTATE, n.iiether with the estate

call.d UPPER FREEMAN'S, and lands called

OSBORNE'S PASTURES containing .Jl2 acres, of

wiiirli L'll are in cultivalii>n. I'sual estate buildings and

wcirks, together with 48 head of live stock and other thing.s

acce.>->ary thereto. Indefeasible Title.

Further particulars on application to :
-

Messrs. McDONALD & DOUGLASS,
43, Church Street,

St. Johns, Antigua, B.W.L
(.^ilicitors hnviiiii carriage of the sale.)

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados.
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ris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other pests.
Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants, and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN S; CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OE LEAD

BORDEAUX MIXTURE.

WORKS :

Newark, N.J., U.S.A.

[178.]
^

MAINTAIN THE YIELD-

i

.— L2eSg|

The problem in Cane Culture is how to maintain the yield. Continued cropping ex^hausts the soil of all its

available plant food.

The solution to the problem is proper tillage and rational fertilizing.

Potash, I'hosphoric Acid, and Nitrogen in projicr proportion always pay when applied to well tilled soil.

For free literature and special information on Tropical Aprriculture address to :

GERMAN KALI WORKS.

30 Empedrado,
Box 1,007, Havana, Cuba.
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The Biicrhts of Cotton.

HE editorial in the last issue of the Agri-

cultural Neva dealt with the ways in

which the cotton plant is likel}' to suffer

from the attacks of animal pests. It was shown that

these are especially likely to be in evidence during the

time that the plant is in a state of active growth, that

is when liberal supplies of food are at hand, and when
the tissues have not attained the hardness which

is generally a concomitant of maturity. It is well

known that attacks of this kind are not made by
animals alone, but also by other pests, which are

generally termed '

blights
'

: the consideration of these

has been reserved for the present article.

These blights are really forms of plant life which

have not the power of absorbing energy from the sun's

rays in order to build up food bodies from simple
forms of matter provided by the air and the soil. They
are therefore dependent on food that has already been

formed by life-processes, and, consequently", must obtain

this either from living plants or animals, or from their

dead remains. In the latter case, if they belong to

such forms as can only feed on dead matter, their work

is beneficial, and really amounts to a kind of slow com-

bustion, by which waste organic material is prevented
from accumulating on the surface of the earth to an

indefinite extent. There are, however, forms which can

continue to exist on dead matter during the intervals

in which their host is not present, only to attack it

when it appears once more. With these, the process
of the combustion of the dead matter must be carried

out by artificial means in such a way that the blight

will be destroyed with the organic substances on which

it is feeding temporarily. This is one of the reasons

why special emphasis is laid on the advisability of

burning old cotton plants at the end of the crop.

Blights may be broadly divided into two kinds :

those which are fungous, and those which are bacterial

in character. j\Iuch more is known about the diseased

conditions that are caused in plants by the former than

those which are due to the latter, partly because the

fungi are larger, and also because it is easier to trace

the connexion between their presence and the exact

nature of the damage, if any, that they are effecting.

Attention is drawn to the articles that have appeared
on fungi in the last three numbers of the Agricultural
J\~ews

;
the perusal of these should give a broad view of
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this division of plants, and will go far to explain why it

is that the members of it are able to attack jilants in

such diverse ways. Little need be said in regard to

bacteria, save that they are very similar to fungi, in

that most of them require the more complex organic

compounds as food; they are readily reproduced

vegetatively
—are, in fact, rarel}- reproduced by any other

means: and they have the power of forming resistant

spores to enable the different species to survive during
n period of unfavourable conditions.

In the West Indies, the commonest blights of

cotton are those which attack the leaves and those

which damage the bolls. Up to the present, the

species which may affect adversely the roots and stems

have not shown themselves to any great extent. This

is not the case in many other parts of the world, where

great losses have been experienced through the

ravages of such [)arasites. Considering first the leaf-

parasites, there are four which most commonly do

damage in these islands : rust, mildew, round spot, and

angular spot : of these, the first three are due to fungi

und the fourth is bacterial in origin. None of them

have done any extensive damage, so far : as a matter

of fact, the first and second are generally only found on

old leaves which have nearly completed their functions.

Nevertheless, it is easy to understand that a careful

watch is required in order to prevent them from

increasing beyond control (as they have actually done

in some cotton-growing countries^ that means for

their increase must not be pro\ided by jiermitting old

•cotton plants to remain in the ground, and that, e\en

if their presence on a plant does not result in much

damage to it, the fact that they are interfering to

a certain extent with its nutritive functions can only

handicap it in any struggle which it may be making

against other pests or untow.ird conditions.

The blights whic-h damage the bolls are known as

pink spot, or anthracnose, and bla(;k boll, or boll rot;

each is due to a ditlerent fungus. In the first case the

lint is only attacked if the boll is young ;
in the second

its contents are completely destroyed and it fails to

open. In anthracnose the attack begins from the out-

side, and the sunken black spots with pink edges are

an unmistakable sign of the presence of the disease.

In black boll, the disease starts inside the boll, often

near the base, and its contents are gradually changed
into a (lark-coloured, slimy mass of swollen, partially'

germinated seeds, or the boll ma}- dry up on the plant

and open slightly. Notwithstanding this far-reaching

internal change, the exterior of the boll is of a healthy

•colour, the only external signs of the presence of the

disease being that the boll becomes spherical, instead

of oval, and tapers quickly to a sharp point, while it is

more resistant to pressure than a healthy one. Black

boll only affects the fruits, while anthracnose may be

communicated from old plants to young ones, attacking
the cotyledons ami stems of these, and to other old ones

w^here it is found on the dying leaves and injured parts
of the stem. Preventive measures are the best for

these diseases. They include: the destruction of old

cotton, the selection of seed from healthy plants, and

the disinfection of this seed before planting.

The shedding of bolls has not been shown to be due
to the attack of any blight or blights. It is caused by
a physiological condition of the plant, in which an effort

is made to throw otf bolls which have no chance of

becoming mature, in order that the remainder may be

given the best opportunity of doing so. This state

may arise from injury to the plant, such as root-cutting

by deep cultivation : unfavourable environment, as for

instance, a caked or weedy soil, exposure, overcrowding,
or an excessive stimulus toward vegetative growth : and

sudden climatic changes, due either to ilrought or

excessive rainfall. Good drainage and improved cultiva-

tion are the only remedies for this.

The careful cotton planter will keep a constant

watch for the appearance and spread of these fungous
and bacterial diseases, so that, in the event of their

assuming serious proportions, he will he ready to

combat them. At the end of the crop he will recognize
the importance of the destruction of the plants which

are no longer a source of profit but rather of danger
to him, as well as^to others. Finally, in any scheme of

selection of seeds, he will see that these are chosen from

plants that are healthy and disease-resisting, in order

that this property may be handed on in the strain of

cotton that he is trying to evolve.

Reference is made, in conclusion, to the publica-

tions of the Department that should be consulted in

this connexion, namely : the ^1 B C of Cotton Planting,

(Pamphlet No. 45), the West JixIiiDi BuUctni,

Vol. IV, p. 2.5.5: Vol. V, p. ITS: Vol. VI, p. 117:

Vol. IX, p. 210, and to articles on the subject that

have appeared from time to time in the A(/ricidtund

News. Observations on the plants in the field should

be accompanied by a perusal of these: in this way, the

ability speedily to discover and identify any of the

diseases will be gained. Not only this, but, in the

event of a serious sj)read of them the cultivator will be

already in possession of a knowledge which will enable

him to (K'al with it, and no time will be lost in search-

ing for remedies.
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SUGAR INDUSTRY.

The Effect of Soluble Manures on

Sugar-cane Soils.

From the Experiment Station, Honolulu, there

has recently been issued Bulletin No. 29 of the

Division of Agriculture and Chemistry, Hawaiian

Sugar Planters' Association. It contains an account
of work which has been taken up in order to gain
a knowledge of the action of soluble manures on soils

that are used for growing canes, and the following
conclusions, arrived at by the author after twelve years'

experience, are given here :
—

(1) The profit resulting from the application of fertili-

zers or manures will depend largely upon other factors than
the chemical composition of the soil. Providing certam

plant-food deficiencies represent the chief depressive inHuence
on crop yields, the response to appropriate fertilization will

be commensurate with the difterence between the limitations

exerted upon crop production througli lack of available

plant nutrients and the limitations exercised by the next

restraining factor in order of importance after the material

has been applied. This latter factor may be physical,

biological, or climatic in character.

(2) The relative effects of ditt'erent combinations of

fertilizer materials on the growth of sugar-cane when these

materials are added to a given soil will be determined chiefly

by :-
(a) The extent to which their several ingredients

directly or indirectly lessen the deficiencies of available plant
nutrients ;

(b) The extent tn which they cause the bacterial flora

to approach an optimum balance for the regular production
of sufiicient nitrates or assimilable nitrogen compounds, and

(c) The degrees and manner in which they produce
physical changes in the soil.

(3) Owing to the fact that a definite relationship exists

between the efficiency of a fertilizer mixture and the

quantities and proportions in which its ingredients are

associated, due to biological, chemical, and physical effects

which its component parts have in a given soil, variations in

the composition of the mixture beyond certain limits may
materially influence crop yields.

(4) A more definite knowledge concerning the amounts
and proportions of fertilizer salts to use in a mixture for best
results would on .some soils yield pronounced profits, while
Ti lack of such knowledge may in .some cases result in a loss,

especially when soluble salts are employed.
(.5) The greatest loss from the use of improper mixtures

of fertilizers is apt to occur on acid soils, and in such cases

ccmsiderable risk is involved from the continued application
of mixtures containing ammonium sulphate, sulphate of

potash, and acid phosphate, when lime dressings are not

previously made.

(6) While the chemical and physical analysis of a soil

will usually prove of value in indicating the best cultural

methods to follow in maintaining or improving its fertility,
and may also indicate in a general way certain of the plant
food deficiences in given cases, it cannot afford definite

information as to the amounts or proportions of ingredients
in fertilizer mixtures which will give maximum returns.

(7) It is possible tiiat the data from more extended field

experiments with a large variety of soils, when reviewed in

connexion with the comparative analysis of the soils, using
both weak and strong acids as solvents, may indicate a .some-

what definite relationship between the analytical figures and
the order of importance which pho.sphoric acid and potash
should assume in cane fertilizers in given cases.

(8) It would appear that analyses of soils, with more

special reference to their physical qualities, reaction and
content of organic matter, nitrogen, and more readily soluble

lime, may, with due consideration of the water supply and
climatic conditions, be relied upon to indicate such manurial
treatment as will result in a profit, although they will not
afford definite information as to the weights and proportions
of the ingredients in fertilizer mixtures which will result in

maximum efficiency.

(9) Nitrogen is the most important element to be con-

sidered in the fertilization of the sugar-cane in the Hawaiian
Islands, and when applied in mixed fertilizers some risk of

reduced efficiency is entailed if either the potash or phos-
phoric acid (in the form of soluble salts) is made to exceed
the weight of this element.

(10) Unless through past local experience or carefully
conducted field tests it has been definitely determined that
a modified formida may be expected to give greater yields,
it is safer, when applying nitrogen, potash and phosphoric
acid in the form of soluble salts, to have the mixed fertilizer

contain even quantities of these elements, which are not to
exceed 60 lb. per acre in the case of each element.

(11) Field tests with fertilizers whose ingredients are
mixed in varying proiwrtions will, if such experiments are

accurately and scientifically conducted through a sufficient

period give the most reliable information as to the best
manurial practice. Such experiments should be laid out in

very long, narrow, parallel, and contiguous plots or strips,
with the untreated control areas lying immediately adjacent
to the fertilized cane.

(12) The great importation of
'

resting
'

fields in rotation

on Hawaiian plantations, and growing upon them legumi-
nous crops is very clearly indicated. This applies more

particularly to the irrigated plantation.s, where the supplies
of organic matter are, in the majority of cases, becoming
greatly reduced through successive tillage operations in

a comparatively arid climate, and by the favourable con-

ditions created for bacterial activity through regular irriga-
tions under uniformly high temperatures.

Points of a Good Sow.
The body of a good sow is long, deep and comparatively

narrow. It should be remembered that the digestive organs
of the brood sow i)lay, perhaps, the most important part in

her career. They are called upon to do more work at certain

times than the digestive organs of any other animal, and the

success of her litters is largely determined by the amount of

food which those organs can make ready for conversion into

milk. Hence it is, that length and depth in the body are exceed-

ingly important features in a sow for breeding purposes.
The next thing to look for is a well-formed udder, free from

badly developed patches or calloused parts. The phlegmatic,

sleepy sow is to be avoided. Good mothers are generally
somewhat nervous, like dairy cows. Milk secretion has been

proved to be largely a nervous function, and the dull, som-
nolent cow is seldom a mother of a high order. A good
backline is a useful point. Hollowed backs are not safe

;

they .should at least be level, and, if slightly arched, so much
the better. {Journal of Af/riridtnn', Western Australia.)
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WEST INDIAN FRUIT.

A COFFEE DISEASE IN DOMINICA.
Some berries of the Arabian coffee {C'offca iiralilca)

which had been attacked by a fungus, StlUieUa

flavida, were lately received from Dominica. This

fungus causes brown, hardened and sunken areas on

the berries, which are slightly greyish in the centre,

and bear small, yellow, transparent pin-shaped fructifi-

cations scattered over their surface. The fungus also

attacks the leaves and twigs.

Serious damage luis been caused in ^Mexico and several

of the South American States by this fungu.s, and it is also

reported from Trinidad and .Jamaica.

The following preventive measures have been found

useful in keeping the disease in check :

—
(1) Removal of all infected portions of the cotfee plants,

and subsequently burning them, or burying them with lime.

(2) Spraying tlie plants thoroughly with moderately

strong Bordeaux mixture, as the fungus is a .superficial

parasite.

(3) Careful attention to tillage, clean weeding, and

manuring with lime from time to time, in addition to the

usual manures, as well as care that the attack of the fungus
is not aided by the provision of too much shade.

Further, a careful examination of all the plants in the

neighbourhood is necessary, as the fungus can attack many
other Icinds of plants, including grasses, shrubs and trees.

All infected plants of this nature should be cut down and

burnt, after which their ashes may be used as manure.

to perfection. It is generally considered among Trinidad

planters that a loose clay, or clay with an admixture of

a fair proportion of sand and lime i.s favourable to the

growth of cacao. If the soil is covered with a vegetable

deposit, humus, which has accunmlated from the falling
leaves and branches of the original forest, so much the

better. If land can be found on the banks of a stream or

river where there is considerable depth of alluvial deposit,
such a position, if capable of being well drained, is a sure

source of wealth to the cacao planter. Hard, dry, rocky
soils, stiff clays, mountain sides where great detrition

frequently takes place, shallow sands and boggy ground
should be carefully avoided. 'J'he aspect of the land should

always be carefully, considered. A site exposed to trade or

})revailing winds, or to strong sea-breezes, should not on any
account be chosen for a cacao plantation. Land which has

been i)reviously cultivated with other crops may be chosen

when it has good depth, is easily drained, and is capable of

being improved by the application of suitable manure.s, but
'
thro\\'n out

',

' ruinate
',

or abandoned lands should be taken

up with the greatest caution. ^\'orn out sugar lands are

dangerous investments for the intending cacao planter as

a rule, but an intelligent choice even here, by men who are

acquainted with the local character of the soil and the cacao

tree and its requirements, will often result in the develop-
ment of a productive plantation. Salt is inimical to the

growth of the cacao tree, and lands liable to be inundated

with tidal waters should never be purchased.

SOILS FOR CACAO.
Information in regard to the best soils for cacao is

given in the third of a series of articles on cacao by
Mr. J. H. Hart, F.LS.,- which are appearing in the

West India Oiiinmliicc Cireidar. Reference to those

articles has already been ma(h! in the Agricidtnn'J.

News, Vol. VIII, p. 2m.
The soil chosen should be one, as ^Vright puts it,

'

having good jihysical and chemical |>roperties ',
and he agrees

with .Jumelle in pointing out that
' the best cacao soils are

those which have been uncultivated for many years or not at

all, and that abundance of hunuis, 1 to 2 per cent, of lime,

0'2.") i)er cent, of phos])horic a('id,as well as abundant sujiplies

of other ingredient.s, are necessary before one can lio[)e to

obtain the best results '. A shallow soil resting upon hard

bed-rock is totally unsuitable, while a moderately shallow

soil resting upon a friable rock is often found to grow cacao

The Black Rot of Cacao Pods.
This disease, which is due to a fungus, I'liytophthora

'iiiinli'ora, is dealt with in Pamphlet No. 54 of the Depart-

ment, entitled Finifiua Disi'nxex of Cacao and Sanitation of
(Jiicao Ori-/iards, pp. .3-t-(5. According to the Bulletin de la

Soi'i('lr Hoi/dle de Jhtanique de Jjel;/ii/nr, \o\. Xh\, Fasc. 3,

this fungus has recently been found to attack the fruits of

pear trees in Belgium.
The attacked pears show a rounded, brown spot, on the

part which is most exposed to the light. This spot increases

in size until it soon covers the greater part of the fruit,

which then falls. Such fruits after .some time become full of

spores, by means of which the fungus is disseminated. The

damage was serious ; half ot the fruits of the tree on which

it was found were 'destroyed, especially those on the lower

l)ranches, Xevertheless, pears which had been bagged did

not sutler at all.

The remedies suggested are the destruction of diseased

fruits and preventive treatment, by means of Bordeaux

mixture, in the spring.
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REPORT OF THE SUGAR-CANE EXPERI-
MENTS COMMITTEE, BOARD OF AGRICULTURE,
BRITISH GUIAXA, IQOS.

This deals with the results of the cultivation of varieties

of canes on sugar i)lantations in British fluiana during the

two crops of the year ended December 1908. The informa-

tion included in the report is obtained from the results

placed at the disposal of the Board by thirty-plantations on

which variety trials were being made. It has reference to

the yields of commercial sugar from the different varieties of

cane
;
the distribution of the varieties between the estates

whose results were available, together with a comparison of

their yields : the differences in yields resulting from those

in soil and meteorological conditions : a comparison of the

yields in the earlier and later months of the year : details of

the data of results obtained on areas of not less than 20 acres

on any estate : similar information to that which has been

detailed, for the years 1901 to 190.S ; opinions as to the

milling qualities and the fuel value of the megass of the

different varieties ; and information in regard to the suit-

ability of different varieties to different soils, as well as to the

signs of deterioration that are becoming evident in some

cases.

In regard to the results from the thirty-five plantations,

it is shown that the Bourbon cane occupies by far the greater

acreage, followed by D.62.5, D.109, and B.208. The returns

showing the true average yield of commercial sugar in tons

per acre for each variety place B..37(j at the head, followed

by Green Transparent (Selangor), D.G2.5 and B.208. 0.625,
Bourbon and D.109 lead easily in the matter of the number
of plantations from which reports are made concerning them,
and of these D.625 has .shown the largest number of

instances of highest and second yields. On the different

estates, as regards the yields of tons of commercial sugar per

acre, D.62.'5 is always among the tirst three, D.145 among
the first five, and D.109, B.147, B.208 and Bourbon among
the fir.st six, varieties. D.62.5 showed least variation in yield
under wet and dry conditions, closely followed by D.109.

It is pointed out that the variety D.109, which

appears to be rapidly falling off' in its general yield.s, gave
the highest one for the year as regards areas of over 20 acres :

this was from plant canes. In the same connexion, B.208

(ratoons) and 1).625 (ratoons) came next, while the lowest

minima were scored by the former of the.se and by Bourbon

(plants). In the details that are given of the means of the

figures obtained in the juice analysis of each variety in

regard to which report of five or more trials were received,

E. 14 7 shows the juice with the highest sucrose content and

purity, for plants, and B.20S, similarly, for ratoons.

Turning nor/ to the results for the period 1904-8, the

largest yields of commercial sugar per acre for that time have

been given by D.625, D.145 and B.208 in this order.

Similarly, for the period 1901-8, D.G25, D.145 and D.109
head the list for plants and for ratoons. Opinions of the plant-
ers as to milling qualities and the fuel value of the megass
vary greatly as usual, but Bourbon, Green Transparent,

B.376 and D.4,399 appear to be best as regards the former,
and the first and last mentioned canes, together with B.41,
best in respect to the latter, quality. The highest sucrose

content and quotient of iiurity of the juice, for the years 1904-8,
have been shown by B.208, D.74

( four years only) and I). 95.

The following statements are made toward the conclusion

of the report :

' The experiments indicate that many varieties

of sugar-cane can be relied upon in British Guiana to give

yields of sugar in (juantities eijual to or greater than those

obtained from the Bourbon, f,ud that several varieties possess
well-marked ratooning (jualities. D.625 and D.145 can be

safely recommended for trial on relatively heavy lands, B.208
is especially suited for lighter soils, and B. .376 and D.4,399

appear to be worthy of more extended trials. Certain

varieties—the AVhite Transparent and its seedling progeny,
D.74, D.9.5, D.109, D.11.5, D.116 and D.117—.show

marked signs of falling off' in their yields, especially where

grown as ratoon canes, and the Committee feel that their

cultivation .should not be continued except on lands which
have proved very suitable to their growth. D.109 showed
on many plantations signs of falling off' in its yields, especially
where grown as 2nd and as older ratoons, although on some
it gave ver}' satisfactory results as plant canes. The falling
oft' in the yields of certain of the varieties noticed in this

colony is similar to experience reported from elsewhere with

varieties of sugar-cane which have been raised from seed.

The Committee recognize that it is a very important factor,

and it is receiving their close attention.'

A NEW FIBRE MACHINE.
A description of a new machine for decorticating

and scutching is given in the Natal Agricultural
Journal for June 1909. It has been named the
' World's Decorticator ', and is gaid to be capable of

dealing with ^4 r/j^r*' (dagger) Sansevieria (bow-string

hemp), pine-apple, banana, Fhormiutn tenax (New
Zealand i\ax\ and other fibres, while it is said that

satisfactory trials have been made with ramie and

jute.

According to the prospectus, it is a combined crushing
and combing machine, and is so simple in its action that

any one can attend to, and work it, without jirevious

knowledge of the operation of decorticating. By this

system, the leaves and stems have their fibres extracted in

one operation, and the combs are automatically and continu-

ously cleaned during tne time the machine is working. Up
to the present time, a boating action has been employed ia

nearly all the machines used for separating the fibrous parts
of leaves and stems from the pulpy and woody matter in

which they are embedded. In carrying out this beating
action, blades are emploj'ed which have to be set very

accurately to work against a plate or cushion, and owing t<t

the fact that this great accuracy is required, it is necessary
to have a skilled workman to set and attend to the working
of the machine in order to avoid waste, for if the blades are

set too closely the fibre is chipped and destroyed, while if

the blades are set too far apart, the work of cleaning the

fibre is not properly done. Furthermore, it is necessary to

have considerable power to drive the machines now on the

market, some requiring as much as 60 horse-power. With
the hand-power

'

AVorld's
'

machine, it is said,
' two ordinary

native labourers can produce upwards of SO lb. to 100 lb. of

clean fibre per day, whereas by the usual hand-beating
a native can do only about 3 lb. per day '. The machine is

sold by the Worlds Fibres Machinery Corporation, Ltd.,

16, Finsbury Circus, London, E.C.
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WEST INDIAN COTTON.

Messrs. Wolstenholme and Holland, of Liverpool,
write as follows, under date August 80, with reference

to the sales of West Indian Sea Island cotton :
—

Since our last report only a small business has been

passing in West Indian Sea Island cotton and prices continue

firm.

The sales consist principally of stains, 6'jj. to S^i/. with

a few bales of Barbados about li\d.
Latest accounts from America state the Sea Island crop

is making satisfactory progress and there is every prospect
of a good yield.

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

Sea Island cotton in the Southern States, for the week

ending August 21, is as follows :
—

There have been no receipts or sales for the past fort-

night, consequently no change in the market.

The unsold stock of 427 bales, composed entirely of

planters' crop lots held here and on plantations, is .still being
held under in>tructiiins from the owners at Soc.

COTTON EXPORTS FROM THE WEST
INDIES.

The amounts of cotton e,\ported from the British

Islands of the Lesser Antilles during the quarter end-

ing June 30, 1009, were as follows :
—

Origin.
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OVERHEAD TRANSPORT FOR
AGRICULTURAL PRODUCTS.

It has been .sugL;ested in Tniiiirdl. Life that the

system of can-jiiia; Jigi'icnltiiral produce in the tropics

by means of overhead nipeu-Mj-s shoul^ he more gene-

rally adopted. At the .'-aine time, an account of the

working of these in Jamaica and Ceylon was given :
—

An endless rope is supported on wooden trestles, and is

jjrovided with carriers, which are firmly fixed to it, and which
therefore move with it. For comparatively light loads,
such as bunches of bananas, the rope need not be more than

f-inch in diameter. The carriers are usually in the form of

a cradle, and are provided with a catch, so that when this is

released, they discharge their contents
; luading and unloading

can be done while the rope is in motion. For the purpo.se
of tighteidng the rope, which naturally- sags after use, a long
screw and a powerful steel spring in compression are

provided.
A ropeway which has been erected in Jamaica deals

with 100 bunches of bananas per hour, the weight of each
of these being, on an average, 90 tt). The rope travels at the

rate of about 2 miles an hour and is driven by means of

a 3 horse-power oil engine. The length of the line is a little

under a mile, and it includes a number of very steep gradients.
It would seem that such a system might be

adopted for the transport of agricidtural products
which would entail the carrying of greater weights
than those which have to be dealt with in the carriage
•of tea and bananas, and that it would be specially use-

ful in meeting the difficulty of taking such produce
over steep gradients.

FORESTRY IN FRANCE AND THE SOUTH-
ERN UNITED STATES.

From her State forests France derives an annual income
of appro.\imately one million pounds sterling, or 7s. per acre.

Eighteen per cent, of the entire area of the country, or

.23,.i>00,000 acres is forest land. Approximately 6 million

acres are managed by the state, 'the annual cost of manage-
ment being about -f.s. per acre. The great achievement of

F"ranee in forestry has been the establishment of ]:iroteetive

forests where much destruction has been caused by floods.

Toward the close of the eighteenth century about 2,.500,000
acres comprised in the Department of the Landes was little

more than shifting sand dunes and disease-breeding marshes.
This section is now one of the richest, most productive and
iealthful in France. This change has been brought about by
the intelligent cultivation of pine forests, ,

Immense forests

now cover the country, the sand dunes and marshes have

long since disappeared, and the wood, charcoal, turpentine,
rosin and kindred industries have broughc prosperity to ttie

Depiirtment wliich was formerly the most liarren and
miasmatic in France. The climate is now mild and balmy,
the great change being wrought by the forests. The thin

layer of clay beneath the sandy surface, formerly impervious
to water, has been so pierced by the roots of the pine that

there is now thorough drainage to the spongy earth below.
The manufacture of rosin, tar, turpentine, pitch, pyroligneous
-acid and wood vinegar is conducted in much the same way
.as in Georgia and the Carolinas. The trees destined for
'
short life

'

are bled as soon as they are big enough to

stand bleeding, when they have a circumference of 1 foot

or 15 inches, the sapping of young trees being the only
production of a new forest for a time, and when the '

thinning
out

'

time comes they are 'bled to death', and the timber is used

largely for pit props, the English demand guaranteeing
a steady and profitable market. The '

standing trees
'—those

giving promise of most vigour—are never tapped until they
are about .3 feet in circumference. AVhen these have reached

the age of fifty or si.Yty years they are cut down, and utilized

for telegra[ih poles and railway ties. To prevent the .spread of

forest fires, wide trenches are dug, about limited areas, and
the .space kept clear.

The Southern United States, with 27 per cent, of

the total area of that country, contains about 42

per cent, of its total forest area. The forest area by St;ites is

as follows : Alabama, 20 anllion acres ; Arkansas, 24 million:

Florida, 20 million ; Georgia, 22,300,000 : Kentucky,
10 million : Louisiana, 1(5,.500, 000 ; Maryland 2,200,000;

Mi.ssi.ssippi, 17.500,000 : Xorth Carolina, 19,600,000 : South

Carolina, 12 million ; Tennessee, 15 million
; Te.\as,

30 million ; Virginia, 14 nullion, and West Virginia,

9,100,000. The south, it will be .seen, has still much of the

virgin forest of the country. This forest must be used, of

course, in order to meet the steadily expanding wants of

this section. It must be used in such a manner, however,
that the very most may be made from its annual cut, while

at the same time, this cut is being replaced by new growth.
In this way its timber will remain a source of perpetual
wealth. The importance of forest conservaton to southern

interests is clearly understood by the people of the south.

The future of the south is more nearly bound up in the

plan of forest preservation, with its accompanying protection
to water-sheds, power-streams, and wood-working industries,

than is anything now before the people of this part i;if the

country. Not only is the protection of the watersheds,

which will some day furnish the power to run all manufac-

turing establishments in the entire south, an important
matter to the south, but the industries depending upon the

forest products will also be benefited by the protection
thrown about the remaining timber area. (Science, July 30 :

August 20: 1909.)

FEEDING VALUES OP COTTON
AND LINSEED CAKES.

The following e.xperiment was reeentl}' carried out,

under the direction of the College of Agriculture aC

Bangor, for the purpose of comparing the feeding value

of these two products, from the point of view of

economy :
—

Each of two evenly matched lots of bullocks received per

day 3 11). maize meal, 70 lb. swedes, and 7A tt). hay and straw,
the one lot getting in addition 3 lb. decorticated cotton cake,
and the other lot 3 lb. of a mixture of linseed and undecorti-

cated cotton cake in equal parts, the allowances being
increased slightly as the fattening proce.ss progressed. The

results, from an economical point of view, were in favour of

the decorticated cotton cake. The lot of bullocks receiving
it throve exceedingly well, gaining in weight an average of

16 It-), more than the lot getting the mixture of linseed and
undecorticated cotton cake. After making allowance for the

difference in the cost of the food, this gain represents \s. 'dd.

for each bullock, and is e(pral to 14.<. 6(1 per ton of the cake

used. Another consideration in favour of the cotton cake is

that its residual manuriai value is greater than that of linseed

cake. It is reported that similar results were obtained in

experiments on the same lines with sheep. In this case the

gain from decorticated cotton cake over the gain from the

mixture of linseed and undecorticated cotton cake repre-
sented l-'i. 5<i. per head, equal to ll.t. 9i/. per ton of cake

consumed.
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NOTES AND COMMENTS.
Contents of Present Issue.

In the editorial, the subjecrt of the enemies of

cottoc, which was begun in the last number, has been

followed up by an article on the chief blights which

attack that plant in the West Indies.

The conclusions as to the effect of soluble manures
on sugar-cane soils which have been reached at the

Hawaii Experiuicnt Station are of interest. They are

given on page 291.

Information is given on page 292 in conne.xion

with a coffee disease which has appeared in Dominica,
and remedies for it are .«uggested.

A review of the report ibr 1908 of the Sugar-cane

Experiments Committee, Board of Agriculture, British

Guiana, will be found on page 293.

Statistics in connexion with the export of cotton

from the West Indies are given on page 294.

The Insect Notes, on page 298, appear in the form

of an illustrated article on the transportation of

'millions' .

Interesting and useful information appears in

the Fungus Notes on page 299. It deals with the

parasitic fungi of scale insects in the West Indies.

An article on page 303 gives an account of the

ways in which a plant of great commercial value (the
West African oil palm) may be used as a shade tree,

especially, under certain conditions, for c-icao.

Breeds of B'owls and Egg Pi'oduction.

Experience in the United States of America has
shown that greatly increased egg production in the

larger breeds of fowls, such as barred and white

Plymouth Rocks, is accompanied by a decrease in the

percentage of fertility in the eggs. At the same time,
the number of chickens that fail to hatch properly in-

creases. With the smaller breeds, such as brown

Leghorns and black Minorcas, this is not the case,

while white Wyandottes are intermediate in this

respect.

A New Parasite on Mosquitos.

It has been observed by Dr. Allhusen that a i\y
which is common in Hong Kong feeds on the larvae of

mosquitos. This insect probably belongs to the family
Dolichopodidae, or long legged Hies, the members of
which are of small or medium size and generally bric^ht

metallic green in colour. The larvae are long, slender
and round, and live in earth or decomposing matter.
It is the perfect insect, or imago, that is said to be
useful in the connexion named, however. This is pre-
daceous and hunts for small soft-bodied insects, beings

generally found in damp places covered with rank

vegetation, on the leaves of aquatic plants, or on water,
over the surface of which it is able to run. It is thus

very likely that some of the last-mentioned forms are
able to attack mosquito larvae which have risen to the
surface of the water to breathe, and, if this is so, the
existence of such a fly should have an important bearing
on the prophylaxis of tropical disease.

Green Manuriog.

This subject, it will, be remembered, was discussed
in the editorials of Nos. 189 and 190 of the Agricul-
tural N'eii-s. In these, the effect of raising the plants
for green dressings in a soil badly supplied with water
was mentioned, and attention was drawn to the fact

that the removal from such a soil of the water required
for the growth of the green dressing plants may cause
it to become so dry as to render inoperative any benefit

that may have accrued to subseijuent crops by the

turning in of the green manure. Consideration of the
matter naturally leads to the question of the advisa-

bility, in such a case, of using fresh, green plants that
have been grown elsewhere for the purpose. An
attempt has been made at the Rome Experiment
Station, to arrive at a decision in a practical way.
A large number of experiments was devised to this

end, and the conclusions have been arrived at : that
the green manure grown elsewhere is more effective

than that grown on the Held itself; that this gre.-iter
effectiveness varies with climatic conditions, with the
nature of the soil and the kinds of ])lants used ; and
tliat it is due to the fact that the water taken off by
the green dressing while growing is saved for the soil

which is manured. The importance of these conclu-
sions in dry regions, or in periods of drought, is evident.
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The Preservation of Copra. .

Experiments have been conducted at the Paris

Colonial Gardens for the purpose of investisfatintj the

value of sulphur dioxide lor the preservation of copra.

Samples treated with the gas in 1905 still show no

signs of detei-ioration. Another trial has recently been

made on a large scale with a consignment of 3,000

cocoa-nuts received from the Jlalay Archipelago. In

the process, the nuts are cut in two and then exposed
to the action of the sulphur dioxide, and it has been

found that its intiuence is to preserve the copra in its

original condition. Other methods for the attainment

of the same end have been found successful at the

Chemical and Physical Laboratories, Little II ford,

Essex. The former of these consists in impregnating
the copra and the packages containing it with oil of

thyme, which is applied in a fine spray, about half

a Huid ounce of the oil being vised for each hundred-

weight of copra. The second consists in washing,

soaking or spraying the copra well with a warm,
saturated solution of boric acid, sun-drying the product
before it is packed and then du.sting the top layers

with a little of the finely-powdered acid. This applica-
tion has the merit of being odourless.'

Bacteria and Soil Nitrification.

Recent experiments conducted in Germany have

shown that the nitrifying bacteria are most abundant

in the top soil to a depth of 4 inches,, but the absence

of humus and oxygen causes them to be rare at a depth
of 20 inches. The addition of atmospheric nitrogen to

soils through the agency of bacteria (nitrification) takes

place best at temperatures about 2.5 to 27 C. (77 to

8rF.). Nitrification is not delayed by the presence of

small amounts of soluble organic substances
;

it is

probably accelerated by this, as it has been found that

the addition of 1 per cent, of certain sugars increases

the activity of the bacteria. If, however, they are

present in greater-^iiantity, the rate of nitrification

decreases greatly.

The upper layers of the soil also contain denitrify-

ing bacteria in large numbers. These occur irregularly
in the lower layers but are often found abundantly
at a depth of 3 feefc. The temperatures at which

these bacteria grow best are almost the same as those

for the nitrifying bacteria.

Iron Content and Colour of Soils.

A paper read at the fortieth general meeting of

the American Chemical Societj' states that a chemical

examination of twenty typical red and yellow soils

showed that their inorganic colouring matter consisted

chiefly of iron oxide : manganese compounds were

present in amounts too small to hai'e an effect on the

colour. It is argued that the comparatively small

difference in soil temperature in any two localities

where the tints are different is insufiicient to uphold
the explanation that variations in colouration are due
to the presence of iron oxide in various states of hy-
dration. The different shades are, on the contrar}',

held to be due to the extent to which the film of oxide

has been deposited on the soil particles ; thin films give

yellow, and thicker ones red, soils. Experiments in

which films of iron oxide were precipitated on Sfinds

and grains of quartz flour of different sizes, the per-

centage of iron being kept constant, po that deposits
of different thicknesses were obtained, afforded con-

firmation of this view.

How ' Marasmius '

is Spread.

The v/ays in which the root disease of sugar-cane

(Marasmius saccl/ari) may be disseminated are con-

sidered in Bulletin No. (i of the Experiment Station of

the Hawaiian Sugar Planters' Association, entitled

Fiiivjus Maladies of the Sugar-cane. It is stated

that it appears to spread largely through the agenc}' of

the mycelium. Its spores do not appear to be long
lived, nor to have any special means for their distribu-

tion. They are not taken up by insects and at one stroke,

as it were, spread f;ir and wide over the plantation. It

is doubtful whether air currents play any very impor-
tant part in the distribution of the spores o? Marasmius,

Irrigation and rain-water undoubted!}' are njost effi-

cient means for their distribution. So are the various

agencies used in the culture and harvesting of cane.

Machineiy, men and animals at work in the cane fields

are no doubt often agencies in the spread of both the

spores and the mycelium.
In the case of Ithi/pliallus. Clathras, and Dicty-

opliora, which are found in Hawaiian cane fields,

insects have been proved to be instrumental in spread-

ing the first two, and from the fact that the odour and

appearance of Dicii/opkora are similar to those of fungi
whose spores are carried by insects, it is concluded that

this is also disseminated by them.

Brazilian Cacao in the United Kingdom.

The Moiitldij Trade and (junsidar ReiJorts for

August 1908 states that the decision of the largest

imj^orters of cacao in the United Kingdom to employ
no more of the product from San Thomc^, Portuguese
West Africa, will extend the industry in Brazil.

As the United States takes a large part of the

exports of Brazilian cacao, the matter of possibly large

incureases of the British imports thereof is of interest.

fii'*?^? and 190S the value of the exports^ of cacao'

from Brazil was £2,036,128 and £2,008,322 respe?Bi«ely,
of which £607,576 and £-1-86,265 worth went'to t^ftg

United States.

In 1908 the exports of cacao from Brazil and

San Thome amounted to 31,068 metric tons and 28,765

metric tons, respectively. Although the cacao industry
in Brazil consists of little more than gathering
the beans from the wild trees, instead of being a

developed one, it is becoming one of the dependable
resources of the country in its export trade. The

production of cacao is increasing at the rate of

2,000,000 tb. per annum, and it might be added to

almost without limit.
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INSECT NOTES.

TRANSPORTATION OF MILLIONS.
Great interest is being tiken in this fish in many

parts of the world, in consequence of the fact than it

feeds on, and thus destroys, mosquito larvae. In order

to facilitate its distribution, a consignment of the fish

has been sent by the Commissioner of Agriculture to

the Zoological Gardens, London, and the following
hints in regard to its transport have been emljodied in

a leaHet by Mr. H. A. Ballon, M.Sc., Entomologist to

the I)epartment :
—

Millions (Gii'ardiiius pueci-

loides, De Filippi) have been

sent from Barbados to other

West Indian Islands and to

such distant points as Guaya-
quil and British Guiana,

.Jamaica., r.olivar, England
and West Africa, with good
success. A consignment has

also been sent forward for

the Federated Malay States,

'but no report has been re

ceived as to the condition

in which these fish arrived at

their destination.

It has been found that

kerosene tins are very suit-

able contaniers for millions

during transportation. Each
tin IS fixed in a wooden case,

which allow.s for 2 inches of

sawdust on all sides and at

the bottom. This will prevent
sudden changes of tempera-
ture in the water. The open
top is protected by a cover,
in the event of cold weather

being exqierienced. A piece
of mesh wire (about 8 or 10

juesh) is fi.ved inside the tin

above thB water in such

a way as to prevent the fish

from being thrown out if the

water splashes when the tins

are being handled, or if the

ship rolls violently.
Millions are very general

feeders
; they will attack mos-

quito larvae, small crusta-

ceans and many other forms
of minute aquatic life. They
will eat, in ca[)tivity, ))lant lice, bits of meat, bread, biscuit,

cornmeal, and o: hard-boiled eggs.
Millions in captivity are fairly hard}', and do not suffer

so much from lack of attention as do many other kinds of

fish. They thrive so nnich better with good care, however,
that it pays to keep the water clean and fresh, and free, as

far as possible, from bits of food 3,nd other organic matter

which will decay and foul the water. While in transit,
a careful cleaning of the tins once a week should be sufficient.

Each tin of .'5 gallons capacity should contain not over

3 gallons of water, which should be sufficient for from 200 to

300 fish. In cleaning the tins, about 1 "alloii of water should

be taken out with a siphon, and at the same time all sedi-

ment should be removed, and any dead fish as well. Fresh

water should be added to make up for that removed,
and this should be at the same temperature as that in

the tin. If the water to be added is suspected of being

exceptionally hard or alkaline, it will be best to test it

before putting it into the tins. A few fish should be taken

from one of the tins'and kept for a few hours in the water

under trial. It can .soon be seen whether the water is suit-

able for the purpose.
The tins containing the

i^8M'^^^^??SR-svi»riM««sts8S^S^^^^___.^*'i should be placed in some

xj//imtsn.^'^:^^.^.:.r^-

't

u„.,im«.x,«f.»sj?^^p|^ convenient, sheltered spot on~
deck in charge of some one
on board. It should be
remembered that low tem-

peratures are fatal to these

fish, and that if cold nights
are experienced, the tins

should be screened with the

co\er provided, and if necess-

ary, should be moved to

warmer quarters. The fish

should be fed on very finely-

chopped raw beef, or hard-

boiled egg similarly treated,

varied with a small amount
of cornmea' or bread crumbs.

About half a teaspoonful at

each time will be sufficient

and no more should be given.
The fish should be fed only
once in two days. It will

not be necessary to remove
the wire for the purpose of

feeding them.

A consignment of millions

recently taken from Barbados
in March last, intended for

use in Southern Nigeria, is

reported to have sutfored

severely from the cold on

approaching England, ilany
of them, it is also re[)orted,

died as a consequence of the

jarring and shaking which

they experienced on the rail-

way journey from Southamp-
ton to l.oiulon, where the

survivors were oared for at

the Zoological Gardens, ar.d

again on the return from London to the point of embarka-
tion for West Africa. The rough handling which the

containers received in the surf boats at I/igo.s caused the

ileath of the remainder, and none were landed alive.

On arrival at their destination, millions should at once
bo placed in a good-sized tank with fresh water, and they
should be fed with all tbey will eat for a few days. The action

of green algae and water weed in the tank in aerating and

purifying the water is very beneficial.

It may be added that a fish called ' toddo-birre
'

{G. (rii/i/iii),
which is closely related to millions, is being

used for mosipiito de-struetion in S\irinanie.

Fig. 30. Eccs .\ni) L.vkvae of Mosijuito.

(IT. S. Department of Agriculture.)

'

(ill: \iM>i\'us poF.ciLOiiJKs", 1)k FiiJi'ri.

(.'VlioLit
twice natural size.)
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THE PARASITIC FUNGI OF SCALE
INSh;CTS IN THE WEST INDIES.
The following is ;i short acuonnE of the f)ar;isitic

fungi which have been found on scale insects in the

We.st Indies up to the present time. The jjresenoe of

some of these forms has been reco,2;nized for several

vear?-, but the careful work of the Staff at the Florid i

State Ai^riculcural E.vperiment Station has recently

brought their economic importance into cotislderable

prominence and has stimulated investigations on the

subject in several countries.

As at present known, there are four species of funjjl

parasitic on scale insects in these islands, namely, the red

beaded, the white headed, and the black fungi, with a species

on shield scales, lleference has been made to these from

time to time in the A;/riculfii)nl J\'eii:<, but it is thought that

a short summary of the subject, with a description of the

superficial appearance of these fungi, an account of their

distribution and the methods that can be employed to s[iread

them, may not be out of place.

THE RED HEADED FUX(U's [Sphaerostillje cocco-

phihi). This fungus has long been known as a parasite

on many forms of scale insects, and on white fiy. Its

delicate white mycelium attacks and kills the insect,

leaving it dry in appearance and, usually, easily detach-

able I from the leaf or stem on which it was growing.
The fungus then forms a very small red outgrowth from one

end of the insect : the outgrowth is usually more or less

elongated and bears on its upper surface numerous sickle-

shaped, hyaline, qnadricellular spores. This is the conidial

stage of the fungus. Later, it becomes darker in colour and

produces on a red stroma numerous small hemispherical
boxes or perithecia in which the ascos[>ores are borne. The

ascospores are oval, hyaline and bicellular.

The fungus has up to the present been found in Domi-

nica, St. Lucia and Grenada on the white snow scale

(Cliiomispis citri), on limes ; on the black line scale

( /schnaspis filiformis), on Finis sji.; iind on tlie purple scale

(.]f>/ti7iixj)ix rltricola), on limes. It is stated that in Florida

this fungus can do a large amount of damage to scale insects

without being visible to the naked eye, and it seems probable
that the same is the case in these islands.

THE WniTK HEADED FUNGUS {Ojihioncctvia COCcictl/a).

This fungus forms a white, knobbed outgrowth from

the dead scale, and bears on the surface of the knob

very numerous quadricellular spores, three of which

are usually united together at the base on a common
.stalk cell. The later stage consists of numerous, slightly
brownish boxes of perthecia, similar in shape to those

of the rod headed fungus, borne on a brownish stroma and

containing the multicellular ascospores. It has so far only
been found in Dominica on the puri)le scale on the leaves

of a citrus plant. It is, however, found frequently in Florida

and its distribution is probablymore generalin theWestlndies.

THE CLACK FUNGUS {Myri(uvii)iiii Duriaci). This

fungus forms black crusts on branches of trees, more

especially lime trees infested with the white snow .scale

and the purple scale, and has been found in St. Lucia

and Barbados. The black crust, or stroma, grows out

from the scale and contains in its substance softer areas

of colourless cells in which the asci are sunk. These are

more or less spherical and contain eight nuilticellular brovvn

spores. The fungus must not be confused with black

blight, from which it is easily distinguished by its limited

extent, and thicker, more definite a]ipearance.
THE SHIELD .SCALE FUNGUS. This forms a slightly buff-

coloured fringe round several species of shield scales (Leca-
niuni), including tbe brown shield scale {L. heinisphen'riim),
the mango shield scale (Z. luam/iferaa), the soft shield scale

(L. hexperidiua), the green scale (Z. viride). The scales

become dry and p-ipery, and are eventually covered with
a buff-coloured growth of this iungus and its spores, in

addition to the fringe that spreads out all round the scale,
from underneath it. The appearance is characteristic, and
when once seen, not easily mistaken. It has so far been
found in Barbados, St. Vincent and Grenada.

These are the main si)ecics found up to the present ;
but

it seems probable that further investigations will reveal the

presence of one or two more forms, as well as the more
general distribution of those already observed. Most
of them, with the possible exception of the last, prefer

fairly moist conditions, and it is probable that the

growing of Bengal beans as a .shade for limes in Mont-
serrat has favoured the development of the red headed

fungus. (See Af/rifidtural A'ei"s, Vol. VIII, p. 1-54.) Where
these useful parasites are known to exist, an occasional

spraying with clean water, of the tree on which they are

growing, would help tliem to tide over a dry season and
enable them to establish themselves more vigorousl}' on
the scale insects as the number of these increases. The
fungi may be spread very sinqjly. If a tree is known
to contain them, branches showing the fungi may be
cut off and tied into the upper branches of those which it is

desired to infect ; the spores will then be carried by rain,
wind or insects to the scales on neighbouring branches and,
when once established under .satisfactory conditions, the

fungus will keep the .scale well in check.

For the purpose of aiding in distribution, also, experi-
ments are in progress at the Head Othce of the Department
for the purpose of obtaining cultures of these fungi on
various nutrient media, for distribution to the Botanic
Stations. The fungi can be wa.shed off the medium into

about a quart of water, and the spores and portions of

mycelium sprayed on to the trees infected with scale insects

by means of a clean sprayer. When once established, the

fungi can be further spread by means of the tying method
already described.

From what has been .said, it will be evident that the

fungi are doing much useful work in keeping these in.sect

parasites in check, and it is hoped that they mny be turned
to even better account in the future. In connexion with

this, another result of some importance which might be

expected to follow the reduction of the numbers of scale

insects is a perceptible diminution in the amount of black

blight. This fungus (C'lpnodium sp.) follows the scale insects

and, according to the generally accepted account, lives on the

'honey dew' secreted by them. (See A'/ricu/turnl A^ews,
Vol. VII, p. 161.)

Any information with regard to the distribution ar.d

hosts of any of the species of fungi described above, or the

possible presence of new species would be acceptable, and
should be communicated to the local officers of the Depart-
ment. In theAi/riridtKiul Xeios, Vol. II, p. 32, there is a repoi't
of the presence of the red headed fungus and an unidentified

form, prohsMy Sporotyichiiiii, in Dominica, on the white snow
and purple scales; and on p. 216, of what is probably
Sporotrichum on the brown and mango shield scales in

Antigua. Vol. X, p. 42, of the same publication contains

a reference to the presence of red headed fungus, and

probably Sporotrichum, on white snow and purple scales in

Dominica. In Vol. VIII, pp. 186 and 202, several details

and a complete account of the methods of .spreading the

fungi are given.
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GLEANINGS.

Experience at the Botanic Station, Antigua, has shown
that the yield of broom corn tlepends to a great extent on
the supply of water during the tirst month or six weeks after

sowing the seed. At this period, the growth is comparatively
slow, and a fair rainfall during it generally leads to good
returns.

The report by the British A'ice-C'onsul at Zanzibar on
the trade of that Protectorate in 1908 states that, from the

planting of young Ceara rubber trees in the Government

plantations and the distribution of seed to native cultivators

by the Agricultural Department, there should be a total of

400,000 young trees now growing in Zanzibar and Peniba.

The loss in weight of an ordinary fowl by bleeding and

plucking amounts to about 12i per cent, of the live weight.

In Japan (not including Formosa) the cane crop for

1908 was nearly 49."),000 tons. From thi.s, about 4-5,000

tons of sugar was obtained, which gives a yield of 9o per

cent.

The Queensland sugar crop for 1908 was 1.51,098 tons,

•which is the smallest yield for four years. The number of

.sugar factories in the State is fifty-three, of which forty-

eight produce raw sugar.

For the cotton crop of 1908 in the Virgin Islands,

3,600 lb. of selected Sea Island cotton seed was distributed.

Most of this -wsls given out free, and a small portion was sold

at '2id. per fl).

It has been found at the St. Lucia Botanic Station that

the percentage germination of seeds of the ^lanii^oba rubbers

(Manihot dichotoma Rnd M. piauhyetisis) may he increased

by slightly filing them at the end nearest the radicle.

A plot of improved Indian corn is kept at the Grenada

Botanic Station, and from it a good type of twelve-week

corn has been obtained by constant selection. The seed of

this is regularly distributed to peasants in the island.

A com|)any called the Sugar Beet Syndicate has been

formed in iMigland recently. In connexion with its opera-

tions, a site for a beet sugar factory, which will be capable
of dealing with the jjroducc from .'ijOOO acres of beet, has

been chosen.

'J'he ^y'lnl-Auslralixche Zeltmuj states that wild wlieat

from which the cultivated varieties have been probably

derived, has been found growing in Upper Galilee, in the

mountains of Naphthali. It is said to thrive in a shallow

soil, on stony ground.

The area of land in Hawaii now occupied by forest

reserves is .545,704 acres, of which ;i57,I80 is government
land. The i)rinciplc on which the land is cho.sen for these

is to reserve that wliich is not to be put to direct use, and to

employ what is suitable among it for forest.

The Cjuantity of cacao shipped from Trinidad from the

beginning of the present year to the end of last month was

39,907,499 lb., as compared with 34,763,102 lb. for a similar

jieriod last year. Of this, 2,057,666 Dj. was exported during
August, as follows : to the I'nited States, 1,00.5,249 lb.; to

the United Kingdom 245,124 lb.
;

to other coimtrie.s,

807,293 lb.

The value of the exports from the Protectorate of

Uganda for the two months ending Jlay 31, 1909, were :

food, drink and tobacco, £1,735 ; raw materiahs, £18,256 ;

manufactured material, £106 ; making a total of £20,097,
as compared with £27,109 for a similar period in 1908. Of
the value of the raw material exported in the former period,

£6,017 was that of ginned and unginned cotton.

An account was given in the Ai/riadtural JVews,
Vol. VIII, p. 107, of the Chinese tallow tree {Sajiiiini

isc/riteruui),
and it was stated that it was hoped to obtain

cuttings or seeds of it for propagation in the Botanic

Gardens of the British West Indies. Seeds of the plant
have recently been obtained from Kew by the Commissioner
of Agriculture, and are being distributed among the Botanic

Stations in the Windward and Leeward Islands.

The revised figures of the cotton crop of the United

States for 1908 .show that 18,537,306 bales of 500 lb. each

were produced. This is nearly one million bales larger than

the average crop of the last five years. In spite of this yield,

the demand for cotton in that country is increasing faster

than the supply, and there are indications that, before many
years have passed, there will be no raw cotton for export
from the I'nited States. {Hawaiian Planters' Mouthh/,

-July 1909.)

]']xperiments that have been conducted at the Florida

Agricultural l-"xperiment Station show that the juice of the

guava contains more than 90 per cent, of water, togetlier

with a small percentage of pectin, acid and colouring matters.

The [lure jelly usually consi.sts of about 75 per cent, of

sugars and 20 per cent, of water, the rest being made up of

jjcctin, acid, etc. As the result of trials it is suggested that,

in order to obtain a uniform product, the same proportions
of water and sugar to juice shoidd always be taken, and the*

mixture should always be boiled to 235° V.
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STUDENTS' CORNER.

SEPTEMBER.

Second Period.

Seasonal Notes.

By tliis time the sugar-cane will have reached a stage at

which its growth will give indications of the soil conditions

beneath it. The first of these is always that which has rela-

tion to the supply of water, as plants are more quickly and

seriously affected by a lack of this than of any of the other

substances which they take in. If the weather has been

.-somewhat dry, a good opportunity will be afforded to take

note of the difference between canes wliicli have been mulched

either with a dust mulch or with vegetable matter (trash)

and those growing in soil which has not been mulched at all.

Why is it that water does not rise through a nuilch to any

great extent '! What effects on soils, beside that of assisting to

conserve water in them, are due to tlie presence of a vegetable
mulch ? Where some fields of cane have been green dressed

with leguminous plants, while others have had a dressing
which is Don-leguminous, note if there is any difference in

the appearance of the plants in the two cases. If there is,

to what may the difference be due (

Under the wet conditions of this time of the year, fungi
will be prone to increase, especially on those plants which are

most susceptible to their attacks, that is cultivated plants.

A consideration of tlie question why plants which are raised

in any quantity, and with a view to obtaining a product
which is superior to the forms of it found in nature, are

most likely to be damaged by pests should lead to some use-

ful conclusions. Itead the editorial in the present issue of

the AyricuJtuuil Xen's, and look up tlie references there

cited, as far as possible. Although it deals more particu-

larly with cotton blights, much that is said in it is of

general application. Itemember that the control of fungus and

bacterial pests (as well as of many insect pests) is far more
a matter of prevention than of remedies after the disease has

appeared to a .dangerous extent. This is important, for

there are generally several measures whicli will help greatly
in the matter of prevention, while there are only one or two
remedies (which are none the less inqjortant when disease

has been allowed to break out severely) that can be applied

econoniicall)', and even then, not always with perfect confi-

dence in their effectiveness. In relation to preventive
measures we may consider separately the soil and the plant.
With regard to the former, good cultural operations will

make it of less use in harbouring jjests until a host plant is

provided, and will produce a condition which will lead to the

growth in it of good, healthy plants that are well able to

resist disease : while rotation of crops will starve such pests
out. As far as the plant is concerned, it will be greatly
aided by the provision of good, healthy propagating material

(such as seeds and cuttings), which has been raised if po.ssible

from disease-resistant varieties. Care in this respect is

especially necessary if the material is being introduced from
another island, as the bringing of a pest to a (ilace where its

natural parasites are either absent or in partial abeyance is

bound, in the end, to lead to serious damage.

Questions for Candidates.
PEELIJIIX.iEY QUESTIONS.

(1) What are the benefits to be derived by the soil

from (a) surface cultivation, (b) thorough cultivation?

When should these processes be performed i

(2) AVhat is the function of Jlje root-hairs of plants, and
the conne.xion between them and the 'film-water

'

of the soil %

-

(3) What are the chief .systems' of bones in the legs hi

a horse I
,
The metacarpus of draft horse.s has a carrying

strength that is more than 31 per cent, greater than that of

the same bone in carriage horses. Why is this ?

INTERMEDIATE QUESTION.S.

(
1 )

What is a fungus i Give a general account of the

characters and life-history of a fungus.

(2) Give general information in regard to soil and
cultivation in the case of maize.

(3) Briefly discu.ss the ett'ects of soil on climate, and of

climate on plants.

Tlie Effect of Moisture on Stored Sugar.
The following information regardincr the deteriora-

tion of sugars is given in Bulletin 9, Division of

Physiology and Plant Pathology, Hawaii :
—

In a bulletin published by the Division of Agriculture
and Chemistry about a year ago on the deterioration of

sugars on storage, an experiment was described w-hich was
undertaken '

to determine the percentage of water which it

is safe to leave in sugars '. Separajte portions of a sample of

moist sugar containing fermenting organisms were dried in

a vacuum so as to contain decreasing amounts of moisture

from rS6 to 0'29 per cent.

The samples were polarized and put into tightly

stoppered bottles. At the end of one and two months they
were polarized again, and it was found that, in those samples

containing more than 1 per cent, of moisture, the polarizations

were lower than originally.

These sanqiles have been recently polarized again after

standing twelve months, and the results further confirm the

original conclusion that raw sugars containing 1 per cent,

or more moisture are liable to deteriorate on storage. The

original table with the further polarizations added is given
below :

—
Polarization.

Moisture
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COMPARISON OF CORN AND OATS
AS A FOOD FOR HORSES.

An account of experiments which have been

condiK^ted for the purpose of making a comparison of

corn and oats as food for horses engaged in farm woriv

is given in Bulletin No. 25 of the Ohio Experiment
Station. The horses used in the trials were similar to

those engaged in ordinary farm work in that State.

The following are the conclusions given in the bulletin

to which reference is made :
—

While the work reported in tliis bulletin has not been

conducted for a sufficient length of time nor with enough
animals to justify any very comprehensive statements, yet it

seems that some facts have been pretty well established.

The work is being continued and it is hoped that the cumula-

tive etl'ect.s, if any result, of the long continued use of grain
rations made up exclusively of corn and of oats may be deter-

mined. The following statements, based ujion the work done

thus far, seem to be warranted by the data presented hereto-

fore. It must be understood that the horses were mature

geldings, and that mixed clover and timothy hay were fed.

The corn-fed horses endured hard work during hot

weather, as well as did the oats-fed horses.

The use of corn to the exclusion of other grain for

a period of foity-eight weeks was not detrimental to the

health of work horses.

The use nf corn for work horses did not induce laziness

and lack of endurance. Neither did the use of oats induce

increased spirit and endurance.

When mixed (clover and timothy) hay was fed to

mature geldings at general farm work, ear-corn was practi-

cally as etticient, pound for pound, as oats.

On the ba.sis of the results of this experiment and

.statistical records of farm values of grain, corn ha.s, since

l.SGG, been cheaper than oats as a grain feed for work

horses.

The drop in weight of the corn-fed horses, coincident

with the beginning of the use of .shelled corn, indicates that

ear-corn is to be preferred above shelled corn for work

liorses.

Farm animals sliindd be fed according to their needs.

Their needs dejjcnd, of course, upon the protluct tiiat they

yield. Work horses are kept for apijljing eneigy and should

be supplied with food that will furnish the reipiired energy
at the least possible cost, all thing.s considered.

There is a wide ditferenco in the efficiency of hor.ses in

utilizing food. This is well illustrated by the record of

a horse used in this experiment. There is an individuality in

work horses as well as in other farm animals. Horses thai

are notably hard to keep in good condition .should be

replaced by ones that may be maintained at less cost.

The data presented do not prove that, for use with

pure timothy hay, ear-corn is as efficient, pound for pound,
as oats. Neither is any evidence at hand to indicate that

a grain ration made up exclusively of corn is suitable for

brood mares with foal or in milk, or for young, growing
horses. .

"

When the weights of the horses for the year previous to

the experiment are compared with the weights secured

during the experiment, it is seen that the exclusive use of

either corn or oats has not had any bad effect upon the

horses. There is no positive proof, however, that a mi.xed

ration would not'be more efficient than one made up
exclusively of corn or of oats. This experiment does show,.

nevertheless, that corn is a valuable feed for work horses and
should be given a large place in their rations, whenever
market conditions warrant its use.

It is obvious that feeds for work hor.ses should be

palatable, efficient and economical. As far as palatability is

concerned, corn seems, in the experience of this station, to

have a slight advantage over oats, although this will depend
to a considerable extent upon the individual appetite. The
results obtained thus far in the experiment reported in the

bulletin indicate that corn is an efficient food for work
horses. The bulk of an amount of ear-corn equal in feeding,
value to the usual amount of oats is small—so small that

a casual observation might lead one to believe that too little

corn was being used. As regards economy, ear-corn is

usually cheaper per pound than oats, while this experiment
indicates that ear-corn and oats are worth approximately the
same per pound for feeding under the conditions stated

previously.
Furtlier work along this line, with additional horses, is

now under way, and will be reported later.

ANTIGUA AGRICULTURAL AND
COMMERCIAL SOCIETY.

A general meeting of this Society was held on

August t). The chief subjects for discussion wore the

improvement of stock in the island, and the adoption
of a system for the interchange of material for planting,

especially canu-cuttings.

The report of the Stock Committee on the question of
the introduction into Antigua of pedigree animals was read
and unanimously adopted. Its chief reconnnendations were :

that, as regards large stock, the pedigree animals most

urgently required in Antigua were for the improvement of

hor.ses, donkeys, and cattle, and in that order : that enquiries
.should be made, in connexion with the last, as to the capa-
bilities, suitability, etc., of Gujerat cattle and the water
buffalo : that, as regards the smaller stock (goats, sheep, and

pigs), means of improvement were required ; that the grantin"-
of bonuses to importers would encourage the purchase o£

pedigree stock, and that these should be a high percentage
of the value of the animal, in view of the consequent en-

couragement to get the best animals : and, finally, that the
receiver of such a bonus shall not charge more than a certain

definite amount in respect of .services by the imported animal,
and that he should not be compelled to grant more than
a reasonable luimber of services for that ])rice.

In respect to the subject of the distribution of planting
material, the following motion was brought before the Society
and, after favourable discussion, carried unanimously:—

'

That, in the o])inion of the Society, it is verj- desirable
that the practice of exchanging cane-cuttings for planting be

encouraged among estate owners and managers.
'

That, in order to facilitate this, a notice board be kept
in the Society's room, on which members should have the

privilege of posting notices with regard to the exchange, sale

or purchase of cane-cuttings, seeds, etc'
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THE WEST AFRICAN OIL PALM AS
A SHADE TREE.

Information in connexion with tlie West African oil

palm (EIneis ijtiinetnsis) has been given fuom time to time in

the A'lrirHltural Xews (Vol. V, ]}. 360 ; \'ol. VI, p. 20(5 :

Vol. VII, p. 373). In addition to the uses there mentioned,
it is stated in the Journal d'Ai/rirultiire Tropicale, Nos.
^3 and -tG ^from which some of the following facts are taken)
that it is employed in some parts of West Africa as a shade
tree for cacao, and that it has been suggested in the same
conne.xion for vanilla. In addition, it is sometimes used
there to provide shade for leguminous plants, and in the

nursery and kitchen garden.

Among the chief re([uisites of a shade tree are that it

should be of (juick growth and yet not capable of attaining
such a height as to be no longer of use in intercepting the

a-ays of the sun. It should not draw extensively on the

plant food in the soil, and should be able to flouri.sh under

very different conditions of this. The .shade provided by it

must not be so deep as to prevent the plants beneath it from

getting sufficient light. As it will most probably have to

resist the force of high winds, the fibres in the stem must
mot be brittle. In special ca.ses, too, the leaves must persist

during dry seasons and the plant must be of a kind which
will not suffer by the removal of branches or leaves for the

purpose of regulating artificially the amount of shade.

Finally, it is an advantage if such a tree is capable of yield-

ing a jiroduct of commercial value.

The oil palm has been found in West Africa to fulfil

•all these conditions, although as regards the first, some
inconvenience is caused by the fact that it takes three years
for the bunch of leaves that it forms near the level of the

ground to leave a clear space of 6 feet above it. Its height
does not often exceed 36 feet. As far as soil conditions

are concerned, it is not exacting, growing almost ei|ually well

in dry or wet land, and in rich alluvial or poor soils ; in

addition, it does not injure that which is occupied by neigh-

bouring jilants. The large leaves, which are 12 feet and
more in length, stretch out in every direction and at all angles,

forming a shifting shade that is never too dense. The
re.sistance which it offers to the wind is due both to the

density of its root .system and to the ease with which it bends,
-and is .said to be only equalled by that of the cocoa-nut palm.
No injury to the sheltered plants is to be apprehended from
the falling leaves, for, like those of all palms, they are

persistent at the base, so that if they are broken by the wind
or withered by age, they hang vertically as they dry uj) and

then, when thsy finally part from the tree, slide gently to the

ground, close to the trunk. An additional advantage is

•derived from the fact that, as the part which provides the

shade is borne at the top of the stem, at a distance from the

ground, the air is alloweil to circulate freely among the

plants beneath it.

The conditions are also fulfilled by this palm, as a shade

tree, in the special cases where continual .shelter from the

sun is required, and where the amount of this must be

capable of being regulated. Owing to its very nature, it

- always possesses leaves, whether the season is wet or dry.
From the same cause, too, it has no woody branches which
have to be removed when it is de.sired to les.sen the amount
of shade, .so there is no risk of injury in doing this. On the

contrary, it is only a matter of the reduction of the

number of leaves—a process which is at oiice easy and safe.

Then, when the time of year arrives at which more shade is

required, the .spaces are speedily filled up by the (juick

growth of new leaves.

The utilization of the oil palm as a .shade tree for cacao

is simple where, as in many parts of West Africa, this plant
is already present, in large numbers—to such an extent,
indeed, that It is often nece.ssary to reduce them by thinning
out, before it can be employed for the purpose. In such cases,
the cacao can be rai.sed directly under the shade already [pro-
vided for it. It is a different matter when the palms have
to be raised for the special purpose. The chief difficulty
arises from the fact that, for about three years from the time
of planting the seed of the palm, it would not be possible to

place the cacao where it was required to grow. There are
two reasons for this. In the first year, the few rudimentary
leaves do not supply sufficient shade

;
in the .second and the

third, the large leaves that would be produced would stretch
out near the ground, providing little shade, and injuring
many young plants near them. In this way, time is lost.
I-t may, however, be possible to eflFect a .saving of this by
utilizing the time that elapses before the cacao is planted out,
in growing the palm where it would be required ; but this is

a matter for practical trial under the special conditions of

any given country.
In making new plantations of the palm in countries

where it grews in a wild state, the young plants are simply
taken from where they have sprung up near the old ones.
Where it does not grow in any quantity, it is necessary to
raise them in nurseries and then to plant them out. The
best time for transplantation is at least one year from the

sowing of the seed. At this period, if it is set out during
wet weather, the young plant easily survives any injury that
it may have received, and has the best chance of attaining
the required development by the end of the third year.

Iteference to the articles in the Aijrindtiiral AV«'.s that
have already been cited will show that this plant amply
fulfils the condition where it is desired to employ a shade
tree that yields a product of commercial value. In countries,
however, where it grows in large numbers, it is not only
esteemed for the valuable oil that is obtained from the fruit.

By various methods of bleeding the trunk, a fermentable

liquid is obtained from it, and, like the cocoa-nut palm, it is

made to provide fences, food, shelter, clothing and fuel.

RICE IN BRITISH GUIANA.
The last forfcnio;htly report of Messrs. Sandbacb,

Parkor & Co., of Georgetown, on the rice industry of
British Guiana, dated September 4, 1909, gives
information as follows:—

The weather during the jjast fortnight has been favour-
able on the whole, though high winds accomjianied by heavy
showers of rain have done some little damage to the ripening
rice. Although the weather was favourable for milling, very
little has been done, as there is no paddy in millers' hands,
stocks being about exhausted.

The local demand continues brisk, and prices have been
well maintained, several small lots having changed hands at
the equivalent of 18.s. 9rf. per bag of ISO lb., f.o.b.

The large millers are endeavouring to complete deliverie.s

on account of contracts made some time ago, and all stocks

will, we expect, be cleared before the end of this month. New
crop rice may be expected on the market about mid-October,
but the bulk of the crop will not be reaped until end of
October or iarly November.

We quote to-day, f.o.b. Demerara, for good e.\-i>ort

quality :
—
ISn-. 9</. to 19s. %d. per bag of 180 &>. gross.
17s. 3</. to ISs. 3(/. „ „ 164 „ „

We have, however, no stock to offer for export.
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MARKET REPORTS.
London,—The AVest India Committee C'iecul.\e,

Au.gu.st 31
;

^Messrs. E. A. de Pas.s & Co.,

August 20, 1909.

AimowROOT—St. Vincent, lid. to 3|r;. , according to quality.
Balata—Sheet, 2;5 ; block,"l/ll.
Bees'-WAX—£7 15s. U< £8 for fair tc goi>d.

Cacao—Trinidad, 52/- to ()3/- per cwt.
; Grenada, 49/(i to

54/6 per cwt.
; Jamaica, 48/- to 53.

Coffee—Depressed ; Jamaica, 40/(J to 100/.

Copra—West Indian, £22 hh. per ton.

CoTTOX—Barbados, 14|(/.; stains, G^f/. to 8|d.
Fruit—Ni> quotations.
Fu.STic—No (juotations.
GiXGER—Connnon t(j good common, 46/- to 50/-; low

middling to middling, 51/- to 55/-; good bright to line,

57/- to 65/-.

HoxEY—23/6 to 30/.
Isinglass—No (juotations.
LiJiE .IriCE—Raw, 1/1 to 1/3 per

£18 to £18 15s. per casiv of

limes 5/6, nominal.

Logwood—No quotations.
Mace—1/3 to 1, 9.

Nutmegs—Steady.
Pimento—Connnon, 2i(/. per lb.; fair, 2]i7. ; good, 2f(l

RuBBEB—Para, tine hard, 8/2.j per lb., tine soft, 7/1 ;

Peru, 8,2 ; Negroheads, Manaos 4/ lOhl; Islands,

Cameta, oTi ; Peruvian, 4 4.

Ruji—Jamaica, 2 11 to 7/- ; Demerai-a, no quotations.
Sugar—Crystals, 14/t> to 17/- , Muscovado, 12, - to

per cwt.; Syrup, l.'Vti ; Molasses, no quotations.

gallon ; concentrated,
108 gallons; Otto of

tine

'> 2 ;

15-

New York,—]\Ie.s.srs. Gillespie, Bros. & Co., September

3, 1909.

Cacao—Caracas, II4C. to 12jc. ; Grenada, ll|c. to 12jC. ;

Trinidad, lie. to 12c.
; Jamaica, 9|c. to lie. per lb.

;

Dominica, lie. to IHc.
Coco.\-NUTS—Jamaica, select, §2S'00 ; culls, S18'00;

Trinidad, select, §27-00 to $28-00; culls, 817-OU
to S18-00 per M.

Coffee^Jamaica, ordinary, 7 he. to 74C.; good ordinary,
8c. to 8|c.; ;ind washed Oic. to lOe. per lb.

GiNGElt—9c. to 12c. per lb.

Goat Skins—.lamaica, no (juotations ; Barbados, 50c. to

53c.
; St. Thomas, St. Croix, St. Kitts, 47c. to ,50c. per

lb., dry flint
; Antigua, 48c. to 7A)i.-. |]rr tti, ; Calun-ettas

from 35e. to 40e. per skin.

Grape Fruit—.S2 75 to §3-25 per l)ox.

Limes—Dominica, §4-75 to §5-50 per barrel.

Mace—28c. to 34c. per Iti.

NuTMECs—llO's, 9tc. per lb.

Oranges—Porto Rico, .'51-05 to ftl-M jierlx.x.
PniENTO— 4;c!e. Ill 4tc. per lb.

Sugar—Centrifugals, Oli", 4-17c. per lb. Muscovados, 8!)°,

.i-67c.; Molas.ses, 8i)°. 3-42c. per lb., all duty paid.

Trinidad,— Messrs. OoEDON, Grant & Co., ^'eptember

4, 1909.

C.\CA0—Venezuelan, .§11 50 per fanega; Trinidad, $11-25
to $11 -50.

Coco.v-nut 0(1.—$100 per Imperial gallon, ca.sk included.
Coffee—Venezuelan, 8c. to Oc. per ft.

CopK.v—$3-75 per 100 ft.

Dhal—$4-00 i)er 2-bu,shel bag.
Onions—$2-25 to $2.50 per 100 ft.

Peas—Split $5-50 to $5-75 i)er bag.
PoT.iTOS-English, $125 to $l-.50 "per 100 ft.

Rick—Yellow, $4-70 to $4-.H0 ; White, $5-00 to $5-25

per bag.
Si:OAft—American crushed, $5 10 to $5-20 per 100 ft.

Barbados,—Mes.srs. Leacock & Co., September 11 r

Messrs. T. S. Garra\vay it Co., September 13:

1909.

Arrowroot—St. Vincent, 83-75 to $4-00 per 100 ft.

Cac.vo—.SI 1-00 to $12-00 iier 100 ft.

CocoA-Nu-rs—$14 -01 1.

Coffee—.lam.aica and ordinarj- Rio, $9-50 to Sll-00 per
100 111., according to ipiality

—scarce; Venezuelan,
•Sll-OO.

H.tY-.sl-20 per 100 ft.

Manure.s—Nitrate of soda, $65-00 ; Cacao manure, $48-00--

Sulphate of ammonia, $75-00.
Onions—Strings, $3-00 per 100 ft.

Pea.s—Sjilit, $6-20 per bag of 210 lb.; Canada, $4-10 per
bag of 120 ft.

PoTATos—$2-.50 to $3-25 iierl60ft.
Rice—Balhim, Calcutta, no (piotations ; Patna, $.3-80 ;

Rangoon, $3-00 per 100 ft.; Demerara, Ballam, $4-78
to $5-25 per 180 1b.

Sugar—Dark Crystals, 96', no (quotations ; Muscovado,
89°, no quotations ; Centrifugals, no quotations.

British Guiana.—Messrs. Wietixg A- Richter, August 7;

JIr.ssrs. Sandbach, Parker it Co., Septembers;.

1909.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN". A Quarterly Scientific Journal.

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, iu original paper covers as issued, price Is. each. Post free, Is. 2d.

Volumes II, III, IV, V, VI, VII, and VIII:—Price 2.5. each ; Po.st free 2s. Sd.

Volume IX. Nos. 1, 2, and 3. Reprint of Papers read at Agricultural Conference, 1908, relating to Sugar, Cacao,
Fruit, Rice, and Rubber Industries. Also papers dealing with general subjects. No. 4, Timbers of

.Jamaica, Timbers of Dominica, Fungus Diseases of Cocoa-nuts, Aleyrodidae of Barbados, Millions and

ilosquitos. Price Qd. each number. Post free, Sd.

A^olume X. No. 1. Flower-bud Maggot of Cotton, Bourbon Cane in Antigua, Bourbon and other Varieties of Cane
in Barbados, Soils of Nevis, Cotton Selection in the Leeward Islands, Leguminous Crops and Soil

Inoculation. Price 6d. Post free, Sd.

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 )iumber issued up to the

present time is fifty-nine. The following list gives particulars of all the pamphlets which are still available. The missing
numbers are out of print and can no longer be supplied :

—
Sui::ar iNnrsTRY. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in lOOO. No, 3, price 2d.
;
in 1901, No. 13, price 4-/.

; (16) Hints on Onion Cultivation. Price 2d.

in 1902, No. 19, price 4(?.; in 1903, No. 26, price id.; (17) General Treatment of Fungoid Pests. Price id.
in 1904, No. .32, price id. (18) Recipes for Cooking West Indian Yams. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (25) Ground Nuts in the West Indies. Price 2d.
in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, price 6-/.; (28) Barbados and Porto Rico Molasses. Price 3d.
in 1905-7, No. 49, price 6d.

;
in 1906-8, No. 59, price M. (34) Notes on Raljbit Keeping in the West Indies. Price 2d.

Seedling and other Canes in the Leeward Islands, (35) Information in regard to Agricultural Banks. Price 5d.
in 1900-1, No. 12, price 2d.

;
in 1901-2, No. 20 price 2d.; (37) Cultivation of Oranges in Dominica. Price id.

in 1902-3, No. 27, price 2c/.; iu 1903-4, No. 33 price 4./.; (38) Cultivation and Curing of Tobacco. Price 4d.
in 1904-5, No. 39, price 4rf.; in 1905-6,No. 46, price id.; (41) Tobago, Hints to Settlers. Price 6d.
in 1906-7, No. 50, price id.; in 1907-8, No. 56, price id. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

IManui-ial Experiments with Sugar-cane in the Leeward Islands, tions. Price 2d.

in 1902-3, No. 30. price id.; in 1903-4, No. 36, price id
; (45) A. B. C. of Cotton Planting. New and Enlarged Edition,

in 1904-5, No. 42, price id. ;
in 1905-6, No. 47, price id.

;
Price 6d.

iu 1906-7, No. 51, price 4(;., in 1907-8, No. 57, pvice id. (52) Hints for School Gardens, Revised Edition. Price 4<:Z.

Scale Insects. (53) A. B. C. of Lime Cultivation. Price id.
Scale Insects of the Lesser AntOles, Part I. No. 7, price id.

; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards,
Part II., No. 22, price id. Price id.

Ge.veral. (55) Blillions and Mosquitos. Price 3d.

(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (58) Insect Pests of Cacao. Price id.

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

(9) Bee Keeping in the West Indies. Price id. (61) The Grafting of Cacao. Price id.

The above will be supplied post free for an additional charge of hd. for the pamphlets marked 2d., Id. for those
marked id., and Ud. for Nos. 40, 41, 44, 45, 49, and 59.

The ' AG-RIOULTURAL NEWS.' A Fortnightly Review.
The '

Agricultural News '

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

The '

Agricultural News '

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

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

London: Messrs. Dulau & Co., 37, Soho- Square, W. St. Vincent: Mr. L. S. Moseley, Agricultural SchooL
Barbados: Messrs. Bowen k Sons, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.
Jamaica: The Education.vl Supply Company, 16, King Dominica: Mr. J. R. H. Brid(;ewatee, Roseau.

Street, Kingston. Jlontserrat : Mr. AV. Robson, Botanic Station.
i!rt«jsA (?(«,«?(«.• Thi; 'Daily CuRONicLE'Ofi-icE, Georgetown. Antiaua : Mr. S. D. Malone, St. John's.
Trinidad: Messrs. Muie- Marshall & Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Agency, Basseterre.
Tobago: Mr. C. L. Plagemann, Scarborough. ^evis : Mr. S. D. Malone, Charlestown.
Grenada :

' The Stoke.s,
'

(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

Ollendorff's Dissolved Peruvian Guano—For sugar-cane and general use

Ohlendorff's Special Sugar-cane Manure
'

Ohlendorf's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFFS) GUANO WORKS.

London Agency: 15, Leadenhall Street, London, E.G.

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

JOURNAL D'AGRiCULTURE TROPICALE.

A Monthly Illustrated Review, published in French,

dealing with all matters connected with Tropical Agriculture.

164, rue Jeanne d'Arc prolongee,
PARIS.

Subscription price : 20 francs per annum.

Agents : London, W. Dawson &. Sons, Ltd., Bream's

Buildings, E.C. ; i\''ew To)!-, G. E. Stechert, 9, East 16th.

Street ; Trinidad, D .A. Majani ; Cuba, Solloso ; Hayti,
Louis Coicou, Port-au-Prince.

FOR SALE.
By PUBLKJ Al'l'TION at Antigua B.W.I., on Mon-

day the l.")tli day of November, 190!), at 12 o'clock noon, on
tliL' pri'iiiisi's, the valuable Phuitatic-ns known as COLE-
BROOKE'S, SKERRETT'S and THE GRANGE,
containing 690 acres, with first class Cotton Ginnery, Dwelling
Houses, Stores and numerous other buildings. Properties
are .suitable for Cane, Cotton, and Lime cultivation.

Further particulars on application to :

Messrs. McDONALD & DOUGLASS,
43, Church Street,

St. John's, Antigua, B.W.I.

(Solicitors having carriage of tlie sale.)

FOR_SALE.
One TRIUAIPH Steam Dryer (NEW) made by Bart-

lett & Snow Cotnpany, Cleveland, O., suitable for

drying Starch, ^lolascuit, Pressed Tankage, Clays,
Rubber, etc.

COST £12.5. Will ship F.( ).B. for £100.

Further information apply to :
—

11. A. t'itAMl'TOX,
L. HOSE A CO., LTD..

Bath I'Istat,'.

]>oininira

FOR SALE.
By PUBLIC AUCTION at Antigua, li.W.L, on Mon- '

y the first day of November 1909, at 12 o'clock noon,
on the premises, a viJuaWe sugar plantation known as

SANDERSON'S ESTATE, together with the estate-

callr.l UPPER FREEMAN'S, and lands called

OSBORNE'S PASTURES containing 512 acres of

which 211 arc in cultivation. Tsual estate buildings and

works, together with 48 head of live stock and other things

accessary thereto. Indefeasible Title.

Further particulars on application to :
-

Messrs. McDONALD & DOUGLASS,
43, Church Street,

St. Johns, Antigua, B.W.I.
(Solicitors ha\ ing carri.igc 'it the sale.)

Printed at Office of Agricultural Reporter, 4, Higli Street, Bridgetown, Barbados.
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aris Green ! Paris G-reen !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OP THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpiUars, and other pests.

Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

ORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

Newark, N.J., U.S.A.

[178.]

MAINTAIN THE YIELD-
ajtiMK;i«a:ieifci»!iiiaiaaiK--a5ai«aa

The problem in Cane Culture is how to maintain the yield. Continued cropping exhausts the soil of all its

available phmt f(,(i(l.

The sohltion to the problem is proper tillage and rational fertilizing.

Potash, riiosphoric Acid, and Nitrogen in jsroper proportion always pay when applied to well tilled soil.

For free Hterature and special information on Tropical Agriculture address to :

GERMAN KALI WORKS.

30 Empedrado,
Bo.\ 1,IM)7, ll.ivana, Cuba.
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Selection in the lii-oedini^ of

Estate Animals.

'?,
T the present time, much is being written

^^k'p^j about the beneficial results of careful selection

Ts&^^i^ in the production of better strains of plants,

such as corn, cotton, fruits and sugar-cane. The general

principles of selection are fundamental, and may be

applied with success to the breeding of animals, such as

cattle for beef, for milk production and for draught,

horses for draught or for speed. Donkeys, mules, sheep,

goats, rabbits and poultry may all be improved by
careful selection of the parents, by the use of good

judgement in fi.ving upon the desirable characters, and

in rejecting, as far as possible, all others. Selection as

a process for the improvement of plants I:, beginning to

be understood in a general way in the \\'est Indies, and

it might bo well if certain points were brought forward

for consideration in conne.xion with t'le improvement
of estate animals by this means.

On most estates in the smaller islands, cattle are

maintained only for purposes of dra-ight, and the milk

and butter needed are obtained from such cows as

happen to be in milk. The animals used for beef are

generally imported, or are estate animals which have

not been raised as beef animals. On other estates,

a point is made of the proiluction of milk for sale. For

each of these lines of work, ditferent points would have

to be selected, and it would b : necessarj', before starting

out, to fi.K a definite system, and always to select with

a view to the continuation of the same desirable points

from generation to generation.

In the first place, whatever line is decided upon,

the parents must be good animals of their kina. It

hardly needs to be stated that poor, scrubby, under-

sized, weak animals aio not suitable for breeding

purposes. On many West Indian estates it would be

possible to maintain cows for breeding only. They
should be well fed, and kept in good condition. Estates

which buy, on the average, ten working cattle every

year might well keep ten or twelve selected cows as

breeders. Most estates would keep a bull for breeding

only. If these cows and the bull possessed the qualities

which were most to be desired in the offspring, it will

easily be seen that the estate would produce its own

supply of cattle of the type desired. All the offspring,

male and female, could be trained for draught except

a few of the best of the females, which should from time

to time be selected for breeders. The males which

have been bred in the herd should not be used as sires
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in the same herd, nor should the same sire stand at

the head of a herd for more than three or fo'jr years at

a time, except for the strengthening of certain especially

desirable characters, and then care should be exercised

not to weaken the animals in some other particular.

The strength of the herd should be kept up by the

periodical introduction of strong young males from

other herds, whose animals possess in a maiked degree

the desired qualities. For general estate jiurposes,

the Indian breeds of cattle, the Zebu and the Mysore, are

especially adapted, since they are capable of making

their greatest development, and of maintaining good

health and vigour under the peculiar conditions of

a tropical climate. They also provide the necessary

size and weight for draught animals, ami often develop

good milking qualities.

It is well known that certain breeds are well

established as beef and others as dairy, animal.*.

Under conditions of intensive agriculture, these two

types are kept separate, for it has been found that the

best beef animals are not often profitable for dairy

purposes and that the best dairy animals are not

usually suitable for beef production. Many of these

breeds have been introduced during [).TSt years, and

cows possessing some of their characters in a marked

degree may be easily recognized.

Dairymen find that, in addition to maintaining

the desired breed characters, it is also necessary always

to select for individual characteristics. The production

of milk and butter is often an individual character, that

is to say the variation in these points is often greater

between individuals of the same breed than between

individuals of different breeds. The ability to produce

large quantities of milk, or milk containing a high

percentage of butter fat, is a characteristic which

has relation to breed.

The amount of milk produced by any individual

cow may be greatly varied by the quantity and quality

of the food ; but the quality of the milk, that is to say

the percentage of butter fat, cannot be changed. It is

a characteristic of the individual. The amount of butter

produced by a cow may be increased by care and good

feeding, but the increase in butter is a result of an in-

creased Mow of milk, and not of a change in the quality

of the milk. The appearance of the dairy cow should

be an indication of her milk-producing abilities, in the

same way as the appearance of others would indicate

their suitability ibr draught and beef animals.

A dairy cow should be able to convert food into milk

and butter to the best possible advantage, while the

beef animal should produce tender Hesh, and the draught

animal bone and muscle. It is obviously unwise to

expect that the machinery
— if the digestive and secre-

tory organs of the cow mav be so designated
—which

has for its object the conversion of food into milk

should be expected to manufacture beef or muscle to

the best advantage.

With regard to the qualities required on anv given

estate in the animals maintained for draught, the

peculiar conditions on the estate should govern the

selection. The size will naturally vary with the nature

of the hauls : long pulls in which short, steep hills occur

often are much better managed by comparatively

small, wiry, nervous cattle, while long pulls on level

ground and rough roads are often better done by heavier

cattle with less nervous development. These are all

points that shoidd engage the attention of the estate

owner, manager, or attorney.

More attention has been paid to selection in the

breedinir of horses than in that of cattle. Animals are

chosen, because of their i]ualities, to produce offspring

wdiich should have all the desirable ones of the parents,

possibly with some of them improved upon, or intensified.

The production of mules in the West Indies has

not been accompanied by any systematic process of

selection. Excellent sires have been imported, and

when the limited immber of mares available for this

jiurpose is considered, it would seem that this is all

that can be done. Much might be accomplished by

selection in the matter of obtaining a better class of

estate donkeys.

During the last few years a very considerable

improvement in the local animals has resulted from

the introduction of good sheep and goats. Jlaiiy of

these pure-breil and half-bred animals are not on

estates, but it is within the province of the estate to

make the most of the improved strains, and by weed-

ing out undesirable animals and allowing those to

reproduce in which desired characters are evident, to

maintain a steady improvement. Rabbits, hares, and

pou.ltry all may be improved by similar means.

It is evident that much remains to be done in the

matter of definite control of the breeding of animals for

the production of improved kinds, and of obtaining

carefully separated strains for definite purposes. The

ct^brts made in this direction should not be confined

to the importation of pedigree animals, but a definite

and continuous selection of the dams, with certain ends

in view, should be m;ide, with the result that indi-

viduals will be obtained whose character has an intimate

and useful connexion with the purpose for which they

are used. In this way, a greater intensive efficiency

of both the large and smaller animals will be gained.
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SUGAR INDUSTRY.

Bacteria and the Deterioration of Sugars.

The subject of the deterioration of sugars through the

jvction of bacteria is dealt with in an excellent manner in

Bulletin No. 9 of the 1 )ivision of Pathology and Physiology

of the Hawaiian Sugar Planters' Association, entitleil Tlu-

lUu-terial Flora ot Haimiiaii Sti,/iir.i, by L. Lewton-lirain

(sometime Mycologist to this Departnjent) and Noel Deerr.

The results of experiments showing the influence of moisture

and of the time of storage in respect to the fall in polariza-

tion of sugar."^,
which are also dealt with in this Bulletin,

were given on page 301 of the last issue of the Agricultural

Korx. The following facts are taken from that part of the

publication which treats more particularly of the character-

istics of the bacteria which are instrumental in causing the

change.
The need for the enquiry arose from the fact that sugars

in storage, and especially in transit from Honolulu to New
"^'ork round Cape Horn, showed by test a lo\\er i^iercentage

of sucrose after time had elapsed while they were in store or

on the voyage. An investigation as to the cause of this was

made, and it was found to be due to the action of the bacteria

where a minimum of 1 per cent, of water was present.

(Bulletin No. 24 of the Division of Agriculture and Chemis-

try of the above Association.) The connexion of micro-

organisms with such loss has already been indicated by

Shorey and Grieg Smith, and the subject is advanced much

further in the present [uiblication.

Five forms of bacteria were isolated from the sugars

with which experiments were made, and exhaustive investiga-

tions of the behaviour of these on various solid culture media,

in liquid media containing a known percentage of sugar and

i>n commercial sugars, completed, together with the necessary

control experiments. The chief changes due to the action

of the bacteria that were demonstrated in the case of the

ticpiid media were the destruction of sucrose, the formation

of invert sugar and the production of gums. The first

two of these were also shown to take place in the case

of the sugars : imdoubtedly the third occurs as well,

but, in the light of the second series of experiments, there

was no need to take special measures to elucidate this

fact. Two of the bacteria (or, more correctly, bacilli) caused

a very small amount of gum formation, and at the same time,

the destruction of sucrose by them was smaller than that

effected by the other three. The destruction of sucrose and

formation of invert sugar was greatest in the case of these

three bacteria, thus it appears 'that a faculty of rapidly in-

verting sugar is associated in liquid cultures with the formation

of gums '. In one of these three types, the total of gums and

reducing sugars formed was approximately equal to the

original amount of cane-sugar present ; in the other two, it

was less, showing that other compounds beside invert sugar

and gums were formed.

Where inversion took place to any great extent, it was

invariably rapid, and in the case of two of the bacterial forms,

had alw.ays reached its limit by the fifth day. As the licjuid

media became acid while the inversion proceeded, there was

a probability that this was the cause that prevented further

action of the bacteria, especially on account of the fact that

neutral or alkaline sugars are usually regarded as having
a better keeping quality than those which are acid. In order

to obtain definite information on this point, the experiments
were repeated with one of the more active of the bacteria,

using an alkaline instead of a neutral liquid culture medium,
with the usual controls. In the result, it was found ' that it

is not the acids produced that inhibit the activity of the bac-

teria, but probably some of the other by-products '.

The experiments with the sugars are specially intere-;ting.

Here it was found that one sterilization of thirty minutes, at

100" C, of the material both for control and inoculation, was

sufficient for the purposes of the investigation; heating for

longer periods caused caking of the sugars through the

condensed steam that ran down inside the Hi.sks. The

cultures of the liacteria under examination were intro-

duced into the flasks containing sugar for inoculation

in the form of a liquid spray, driven under the same

pressure and for the same time in each case. Before this, the

controls had been treated in exactly the same way, with the

substitution of sterilized water for the cultures. In this way,

the condition as regards infection in the several inoculated

flasks, and as regards moisture in all instances, were made as

nearly alike as possible. The results obtained agree with

those given by the liquid cultures containing sugar: the

three gum-forming bacteria ettected the largest destruction of

cane-sugar and the greatest formation of reducing sugar.

In agreement with the results obtained by keeping

sugars containing difterent percentages of water and deter-

mining the polarization from time to time (see the table

reproduced from this bulletin on page 301 of the last issue of

the Agricultural News), it was found that the amount of

deterioration became greater with the percentage of water

that was present, up to 5 per cent., the destruction of total

sugars calculated on dry weight increasing with the greatness

of the moisture content. At incubator temperature (30" C.)

the process was much more rapid than at room temperature

(2-5' C). At 17' C, the gro\\th of colonies of the bacteria

was very slow, and it is probable that this would be the same

with deterioration.

Preliminary work has been done in the direction of

determining at what part of the proce.ss the introduction of

bacteria takes place and the ways in which this may be

avoided as far as possible. In a factory representing the

older type of sugar-house design, it was found that a small

part of the bacteria in the original juice survived its passage

through the heaters, and that those which did so were also

unattected by the passage through the evaporators and pans,

and appeared in the syrups and massecuites. A large

infection took place at the centrifugals, through the water

(though this was only a very small quantity) which was used

Biainly to wash down the spouts of the pug mills and the

spindles of the centrifugals. Reinfection also took place

through the reintroduction of low sugars, and the surface

layers of the molasses and massecuite tanks always contained

bacteria in large numbers.

The conclusions aie finally reached that all means to

prevent deterioration of sugars while in transit or in storage

are only palliative at the best, and that the best remedies for

it are the keeping of the factory in as aseptic condition as

possible, the avoidance of the use of unclean water in or

about the centrifugals, and the disinfection of the factory

during the ofl' sea.son.

To Hasten the Germination of Hard Seeds.

The seeds are placed in a small sieve, or pocket, of wire gauze

a few at a time, which is ])lunged into boiling water for

a period of 10 to 20 seconds, depending on the hardness of the

seed In the case of small seeds, the sieve is plunged into cold

water immediately after being taken out of the boiling water.

The object of dealing with a few seeds only, at a time,
i.s_to

ensure that the boiling water shall have the full eftect. By thi.'s

means, hard seeds were made to sprout in 10 days.

{Le Jardin, Vol. XXII, No. 1.5.5.)
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FRUIT.

MELONS AND OTHER RELATED
FRUITS IN EGYPT.

Melons, cucumbers, vegetable marrows, pumpkins,

vegetable sponges and the Iruits of the calabash gourd
are all grown to a great extent in Egypt, and their

production and marketing are a source of industry to

a large proportion of the inhabitants. The cultivation

of these under the peculiar conditions of agriculture in

Egypt is an interesting subject, and is treated of in the

Journal dfthc lluijal Ilurticidtaral Socicti/, July 1909,

from which the following is an abstract :
—

The kind of sweet melon most commonly grown is known

in Arabic as ' Shannnam '

(C'«r«n»« Budaiin afi/i/jitincn).

The best varieties of this plant require a fairly heavy soil and

to be protected from the direct rays of the sun; it bears

a fruit with a greenish-white, melting and sweet tlesh. Of

the varieties belonging to CiicKinis Mdo, the best known is

the
'

quaoon santaony ',
which conies into the market later

than the ' Shamniam '. It is small, globular and strongly

scented, and the yellow skin is somewhat deeply farrowc<l,

with a close network of raised lines
;
the Hesh is thin, light-

orange coloured and very juicy. This variety is grown in

the Delta, while a similar one is produced in Upper Egypt.
In the last-mentioned region, there is also grown a smooth

skinned lemon, globular in form and without furrows
;
the

flesh of this is white, thick and very sweet, in a fruit having
an average weight of about 81b. Apart from these, the

most remarkable fruit of the kind in Egypt is the one known

as '

agour
'

(C. Main (Jltntc), which is oval but tapers to

a point at each end, the length being about 10 inches. The

skin is reddish-brown and covered wdtli a close network of

raised lines
;

the thin orange-coloured, juicy fle.sh is eaten

with .sugar, as it i.-i not sweet, and coming at a time when

other market fruits are very scarce, is much apijrcciatcd

among the natives. Several other kinds of melons, which

are, however, inferior to these, are also produced.

In Egypt, melons are grown largely on the light loam

found on the islands and the banks of the Nile when the river

is low. The following is the system of cultivation practised.

Trenches running in a tran.sverso direction to the prevailing

wind are dug in the silt bordering the water. The trenches

arc made 8 inches wide, 1 foot deep and ."i feet apart. A layer

of decayed pigeon manure is placed in the bottom of the

trenches, which are then refilled with soil. Farmyard man-

ure is used where pigeon dung is not available, but does not

give such good results. The seed is soaked in water and

germinated before sowing. It is then sown in holes about IG

inches apart, and a row of maize-stalks is fi.\ed in the soil by

the side of each trench, in such a manner that the maize
leans over the young plants and protects them from the wind,
while leaving them e.xposed lo the .sun. AVhere there is

a danger of the plants being covered with drifting .sand, low
barriers are constructed around the plots. Four or five .seeds

are sown in each hole, but when the seedlings have attained

three or four leaves they are thinned so as to leave one

plant only. During the growth of the crop, the soil is hoed
to keep it moist and loose. When the fruit begins to appear,
the maize-stalks are removed and a second trench is often

dug parallel with, and close to, that in which the plants are

growing. This is filled with manure and soil in the same way
as the first, and forms an additional supply of food for the

plants. The best fruit on each plant is allowed to remain,
the others being removed when small. These small fruits

are in the case of the 'Hhaminan
' known as

'

sirt
' and in the

case of the '

agour
'

they are called ' hersh '. They are

eaten in the same way as cucumbers, but are in much greater
demand and bring better prices than the latter. The
' Shannnam '

is grown almost always as a river crop. As
the roots descend 2 feet to 2 feet 6 inches into the soil, the

water-level is sutficiently near the surface to enable the

plants to grow without irrigation. The 'quaoon santaouy ',

on the other hand, is cultivated chietty on the high sandy
lands on the edge of the desert, in which situations it is, of

course, necessary to water the plants. The preparation of

the ground, however, is the same. The '

agour
'

rcciuires
a more compact .soil than those just mentioned, and is there-

fore grown chicHy on basin lands which have been fiooded

during the previous autumn. In this case the seed is sown
on the edge of a shallow furrow, and the manure applied
when the .seedlings have f(.'Ur or five leaves. Water melons
are cultivated in the same way as sweet melons. They can,

however, be grown on much poorer ground than the
' Slianunam ', and in. situations where the .sand is too loose

for the '

Santaouy '.

The water melon is a very important crop, and is sown
in large areas, both on the river banks and inland. The
number of varieties of rcd-fieshed water melons is large, but

many of them are inot well defined, intermediate forms

making classification difficult. An attenqit to do some-

thing in this rcsi^ect was made last year by the Horticultural

Society, by collecting and comi)aring fruits from various

l);.'rts
of the country. It was, however, found that it would

be necessary to cultivate all the varieties together on the

same soil for one or more years, in order to arrive at definite

conclusions.

The cucumbers are also of importance in Egypt: the

chief ones are the ordinary variety (Cvcimiis saiious), tha

snake cucumber (C. ilcxnosits), and the hairy cucumber
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(C. pii'jeiiccns). The fruits of the first are always gathered
when small, and in this state are crisp and of excellent

flavour. Those of the snake cucumber are cylindrical,

twisted, about 20 inches long, light green yith dark blotches,

and covered with soft, woolly hairs. T^6la;jt has cylindrical,

generally straight fruits, vhich are "about 10 inches long.

The skin is white, or in various shades of green, and mottled;

it is covered with short hairs and shows depressed lines. All

these are eaten as salads. Of the vegefealDle marrows, there

are five chief kinds, three of which belong to Gurai-hitu Pt/'o,

and two to C. vtoxrhdfn The larger pumpkins (C. laaxiimt)

are grown to a very small extent in Egypt.

As has been stated, the article also mentions the

domestic sponge and the calaba.sh gourd. These are, of

course, well known in the Wes£' Indies, though the

spotige in Egypt is provided from Lujf'a ac(jyptiacit.

and not from L. (icutainjala, as is the case here. It

will be remembered that the calabash gourd (Lngeii-

arld rulgaris) is used for the bowls of the now-famed

calabash pipes. This is found native in the West Indie.s,

and seeds of the plant have been obtained from South

Africa by the Department and distributed among
several of the Botanic Stations. (See A(jricu,lta ml
-Xeivs, Vols. V, p. 399 : VI, pp. 12:^, 298 and 41.5 : VII,

J). 124:VIII, p. 21.)

THE ECONOMIC IMPORTANCE OF THE
MANGROVE.

This subject is dealt with, from the point of view

of the exploitation of the mangrove in the Philippine

Islands, in the PJi'dipiiirie Jownuil of Science for May,
1909. The following e.Ntracts from the article should

be of interest :
—

In tha United States, and in other countries where large

amounts of leather are manufactured, the forests yielding
native tanning materials have been so far exhausted that

these nations must look to other countries for their source of

supply. At the present time very large quantities of tan

barks and cutch are imported into the United States from

liorneo. Dutch East .\frica, Brazil and other tropical

countries, and the use of mangrove tanning materials is con-

stantly increasing. The most abundmt source of tanning
substances in the Philippines is th; mangrove swamps of the

Islands. At the present time there is no mangrove bark ex-

ported from the Philippines, and as yet the area of these

."wanips is not known. They occur as narrow fringes along
the coast, or in considerable areas at the months of large

rivers, especially at the head of bays. Some limited areas

have been mapped and measured by the Forestry P)Ureau.

There are three large cutch factories in Borneo using tan

barks from the .same species of mangrove as those found in

the Philippines. These factories regard the process of manu

facturing cutch as a trade seci-et, but we cannot believe that

these so-called trade secrets are of a very formidable nature,

as we have succeeded in preparing very good grades of cutch,

without any complicated proce.sses.

The following was the method used to prepare the cutch:

The tinely ground bark was leached with cold water, and this

solution evaporated to drjness in, vacuo. Hot water extracts

too much of the colouring matter, and no more tannin than

cold water. Tlie evajjoration, at least the latter stages, must

always be made in vacuo to avoid burning the cutch. It is

sufficiently obvious that the extraction on a large scale would

be carried out in such a manner that strong solutions would

be employed to leach fresh barks, while weak ones would

be used to extract the last percentages of the tannin from the

jiartly exhausted bark. All the parts of the factory, except
the vacuum driers, could be built on the grjuud, and it is

evident that the fuel for the boilers and for the driers \viiuld

cost very little, so that it would ajjpear that, if the cutch

manufacture were taken up in connexion with the lumbering
or firewood industry, it would be exceedingly pirofitable.

The Annudl Rejiort of the Board of Af/riruliun:,

Jamaica, 1907-8, gives information as to determinations

of the tannin content of several Jamaica mangroves,
which were made by the Island and Agricultural
Chemist. From this, it would appear that the Jamaica

mangroves compare well, as a source of tannin, with the

plants that are dealt with in tlie above-mentioneri

publication.

WAYS IN WHICH BACTERIA INFECT
PLANTS.

Bulletin No. 28 of the Division of Biology of the

New Zealand Department of Agriculture, entitled

Bacterial Dl-'^eases of Plants, deals with ways in which
bacteria infect plants, thus suggesting methods which

may be employed to previ-nt, or minimize, the chances

of such infection :
—

The study of the various ways in which infection of the

host plants is secured is especially valuable in devising means
for the control of disea.se. In the case of bacterial diseases,

wound-infection is very general, and in this process, insects

play a very large part. In inoculation experiments, the

bacteria are introduced into the tissues of the host by means
of minute needle-pricks, and this constitutes typical wound-
infection. In nature, infection may be divided into two clas.ses :

that which takes |)lace on those jiortions of the host that are

below the surface of the soil, and that which takes place on
those portions of the host above ground. To the former

category belong such diseases as the wet-rots of potatos and
other tubers, and to the latter, bacteriosis of potato, black-

rot of cabbage, wilt of cucumbers, pear-blight, etc.

With regard to underground infection, wounds are in

nearly all cla.sses directly responsible for the entrance of the

di.sease-gerni, but the physical condition and water-content of

the soil play an inipirtant part, for it is in badly aerated,

sour, water-logged soils that these wet-rot producing bacteria

are chiefly to be found. The action of those insects and
animals causing wounds on the underground portions of

plants will greatly aid the spread of such bacteria through

potato and other root crops.

In aerial infection the aotion of insects is most marked.

In jiear-blight, bees and other insects, in collecting from

diseased ttower-clusters, will rapidly spread the disease to all

the healthy flowers they may visit. This method of infection

is also analogous to wound-infection, inasmuch as the stigma
on which the bacteria may lodge represents to all intents and

pur|ioses a wounded surface. It has been definitely proved
that the potato bacteriosis (/Jacillu.f solanaccannn) k trans-

mitted from plant to plant by leaf eating beetles, and in

conse(|uence, if this disease is to be checked, these beetles

must be kept well under control.

The same remarks a[iply to the black-rot of cabbage

(I'lsiiudoraonas fanipe^(ris) ;
but in this case infection can also

take place through the water-pores that are situated on the

edges of the leaves. The wilt of cucumbers (liaciUns trnch-

ei/ihi/us) is likewise transmitted by leaf-eating beetles, so

that in greenhouses it should be a simple matter to keep
these in check, and at the same time avoid the danger of

infection.
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WEST INDIAN COTTON.

jMcssrs. Wulstenholme and Holland, of Liverpool,
write as follows, under date September 13, with

reference to the sales of West Indian Sea Island

cotton :
—

A fair business lias been done in AVest Indian Sea

Island cotton during tlie past fortnight, at firm rates.

The sale.'i amount to about 'i-oO bile.=, and include

St. Croix, Antigua, Barbuda, etc., from \2},d. lo 13|cZ., with

a few bales iit lid
,
and about 50 bales stains 6irf. to Sd.

A parcel of Guadaloupe cotton, lying on the Continent,

has recently been sold here at \3ld.

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

Sea Island cotton in the Southern States, for the week

ending September 11, is as follows :
—

Oijlv one bag of the new crop of Sea Island has been

received, but it has not been sampled and will not be offered

until there is some accumulation of stock, sufKcient to open

the market, which may not be until early in October.

CHANGES IN EGYPTIAN COTTON WHEN
GROWN IN THE Ui:iTED STATES.

In Bdlletin No. 1.3tj of the J5iireau of Plant

Industry, United States Department of Agriculture,
the following conclusions are arrived nt in connexion

with the diversity which arises in Egyptian cotton

when it is introduced into that country :
—

The diversity found in the Egyptian cotton in Arizona

appears to be of four different kind.s, evidently arising from

different physiological factors. I'recautions which may tend

to avoid one kind of diversity will not be fully effective

unless other factors are taken into account at the same time.

^Methods of acclimatization, breeding, and culture have all to

be adapted to the special needs of the case, if the full possi-

bilities of the new crops are to be definitely ascertained.

The first and most striking of diversity is due to hybridiza-

tion. The cross-fertilizing insects are much more abundant

in the scjutU-western States than in any other cotton-growing

regidu thus far investigated. This will ren<ler it impossible

to maintain a culture of pure Egyptian or other high grade

«;otton, unless all other kinds of cotton arc excluded from the

localities in which superior stocks are planted. Though the

lint of the hybrid [ilants is often superior to that of the [mrc

Egyptian plants, it is sufliciently different lo interfere with

the commercial uniformity of the product.

The second kind of diversity that affects the Egyptian

cotton is evidently" due to iiicouiiilete acclimatization. As-

with other tyjics of cotton, transfer to new conditions induces

great variation, not only in the habits of growth and other

vegetative characters of the plants, but also in fertility, and
in the abundance and length of the lint. This form of di-

versity is to be eliminated by the selection, each year, of the

plants that ajiproach most nearly to the normal form of the

variety, are the most fertile, and have the best lint.

The third kind of diversity is more directly connected

with diff'^rences in the physical environment which cause, or

call forth, differences in the individual plants. It is show-n

most strikingly in cotnparing the behaviour of the plants in

the dilf'erent localities, but includes also some of the differ-

ences that occur in the same locality or in different parts of

the same field. This form of diversity is familiar in all

branches of agriculture but is greater with a newly ir.tro-

duced variety, and may be expected to decrease as a better

adjustment to the new conditions is attained. The second

kind of diversity represents incomplete acclimatization, while

the third kind is more closely connected with the phenomen-
on of accommodation.

The fourth kind of diversity is shown in the different

parts of the same plant, and is often very pronounced,

especially in the characters of the lint. If the plants become
too luxuriant, fruiting is deferred until late in the season,

or the early bolls remain poorly developed and produce
a very weak fibre. To avoid this form of diversity, a proper
relation has to be establisheil between the habits of growth
of the plants and the methods of culture and irrigation.

Sudden changes in the rate of growth are particularly to be

avoided, as tending to produce fluctuations in the fertility of

th-- plants and in the coiuirercial (piality of the lint.

The principal reason why diversity has such serious

effects upon the yield of lint is found in the habit of the-

cotton plant to produce two types of branches, which are

quite distinct in form and function. Slight differences of

external conditions which uiight have very little direct effect

upon the size and vigour of the plant are able to induce

relatively great differences in the yield by inducing
a preponderance of the sterile, vegetative form of branches

over the fertile form.

Export of Cotton from Jamaica. The amount of

cotton cxpr>rti'd from .laniaica <luiing the i|Uarter ending June

30 was 71 bales, weighing l."),3G0 ttx The estimated value

of this was £.J10 His., and it was all sent to the United

Kingdom. Information as to the exports from other parts
of the West Indies for the same period was given on page "294-

of the last number of the Aijriadtural Feivs.
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HOW LIME-SULPHUR WASH MAY BK
MADE FOR STORAGE.

Liine-sulphur wash has been recommended by
this Department for several diseases, especially for the
'

pink-disease
'

and ' thread blight,' of cacao (Pamphlet
No. 54, Finigus Diseases of Cacao and Sanitation of

Cacao Orchards ; West Indian Bulletin, Vols. VI,

p. 89 : IX, pp. 179-80) and for' black heart' or
'

core

rot
'

of piiie-ap[)les (Vol. VIII, p.- 163.) In addition,

ail account is given, in the West Indian Bidlctin,

Vol. Ill, p. 77, of trials of its efficac}' sxgainst the 'pine-

apple disease
'

(due to Tlt.ielaviopsis ethaceticus) of

sugar-cane cuttings, while, in the same jjublication.

Vol. I, p. 314, it is stated that thi.s mixture (with salt

added) is recommended in Queensland for the general
treatment of fungoid pests. In Bidletin No. 92 of the

Pennsylv.ania State (College and Agricultural E,\-peri-

ment Station, auUiXad Concentrated Lime-sulphur. Its

Properties, Preparation and Use, an account is given
of experiments which were undertaken for the purpose
of dif-covering a w.iy in which the wash may be made

so that it would iKit undergo deterioration during

Storage. The main facts that were elucidated are as

follows :
—

The present !iine-.sulphur wash is generally recognized

as one of our most important spray material.s, both as a con^

tact insecticide and fungicide. It is also recognized as one of

the most inconvenient and disagreeable. The advantages of

the wash are cheapness and wide availability of materials :

safety to the trees
; simplicity of preparation ;

and sub-

stantial effectiveness, if carefully made and thoroughly

applied. Of all the important sprays, therefore, this one has

appeared to be in the most urgent need of study and revision.

Its main shortcomings are : extreme causticity and

corrosion to flesh and machinery ; large amounts of sediment

of uncertain value : deniand for immediate application ;

inability to be stored, thus requiring extra labour at times

when men ate already bu.sy, and often involving lo.ss of

materials ;
need for heating excessive amounts of ^^•ater

;
lack

of
'

creeping ability ': and absence of a sure and convenient

test for reliability of the finished spray. These iin|)erfections

have unquestionably greatly limited the use of this wash,

and we are informed that, in one of the regions where it has

been longest known, the present home-boiled material is no

longer made, having been driven out by the less troublesome

commercial preparations.
These facts, together with a report of the successful

preparation and use of a stock solution limp-sul|ihur, led the

writer to undertake a careful study of lime-sulphur washes

with a view to reducing some of the present ditticulties of

their use, and if possible, to deteruuno 'the essential features

involved in the preparation of storable, concentrated solu-

tions, and
.
to render their preparation available to fruit

growers. Present experimental and commercial results indicate

that concentrated solutions are fully as effective as the home-
made dilute lime-sulphur, and are much more convenient in

their preparation and use.

'ihe materials that are required for making •").") gallons of

• concentrated lime-sulphur are : .50 !fc. best stone lime (not

over 5 per cent, impurities) ;
100 lb. suljihur (flowers) :

'50-55 gallons of water, at finish. The method is as follows :
—

Put 10 gallons of water in a tayche or other suitable

Vessel and start the fire. Place the lime in the tayche.
After slaking is well started, add the dry suljdiur and mix

thoroughly, adding enough water to maintain a thin paste ;

this will be about 5 gallons. After the slaking and mixing
are completed, add water to the height of 50 gallons on the

measuring stick, bring to a boil and stir until the suli)hury
scum practically disappears. Then add water (preferably,
but not necessarily, hot) to the 65-gallon height and boil

again to 55 gallons, if storage space is limited. If it is not

limited, a little more water should be added the third time,

and boiling stopped at about 60 gallons. The material

.should be kept well stirred especially during the early

stages of the proces.s, and any lumps of sulphur or lime

should be thoroughly broken up.
The total time of actual boiling .should be about an hour,

though a teu-minute variation either way is not objection-

able, providing the sulphur is evidently dissolved. This fact

is best determined by dipping out, and slowly pouring, some
of the material. The amounts of water indicated abovp are

ample for one hour's fairly vigorous boiling, with the finishing

volumes as indicated. If it is not at the desired height at

the close, it may be made so by more water or more boiling,

and either the amount of water in the third addition or the

vigour of boiling can be so modified in later trials as to enable

the total to be brought to the desired height approximately
at the end of the hour.

The finhshed product may be immediately poured or

strained into a barrel or settling tank, or into the spray tank.

The strc.ining is merely a safeguard to prevent anj' possible

clogging because of imperfect materials, or failure to break

lumps in the sulphur. When it is properly made, the amount
of sediment left in the strainer is insignificant, being less than

1 per cent., and may be thrown away. To avoid any consider-

able lo.ss of materials, however, the sediment in the strainer

can be washed with part of the water used in making the

next lot, simply pouring the water through the strainer into

the tayche, and any lumps of sulphur discovered may be

broken up and used again.
If the straining is not done, the whole product may be

jiut into a settling tank or barrel, and the clear liquid drawn

ott' later as required. This process, however, is likely to cause

the loss of ethcient liquid in the sludge, as well as the fine

sludge itself, which may be of value in several ways, and is

of no apparent hindrance in the. spraying.
The crust which forms on the finished material is

prevented by immediately covering the solution with a layer

of oil about
{:
inch thick, and avoiding unnecessary exposure

to air in the transfer from tayche to storage tank. An ordin-

ary kerosene oil was very satisfactory in our work, but there

is reason to believe that any other oil, not injurious to trees

nor likely to take fire at boiling temiieratures, may be used

with equal success.

The crust may also be i)revented by immediate storage

in tight, closed vessels, filling them completely. But

partially filled vessels are likely to develop some crust, upon
continued exposure.

The concentrated solution can be diluted to any required

density with the aid of a hydrometer. I'^or most purposes, it

is efifective with a dilution of ten or twelve times.

Carelessness in Handling- Ice Scarcely another

article of human consumption receives so much 'direct

handling just before its use as ice does. Milk and water, and

tea and cofi'ee are poured. Puead, meat and butter are cuf.

Bread has a hard crust, which otters a rather unfavourable

lodging place for germ life. Ice, on the contrary, washes

the hands of every person who handles it, and affords an ever

ready liquid medium for the immediate absorption of the

hosts of bacteria which hands may carry. (The Ilawaiiaii

J'lantr.rs Mo»th/i/, .July 1909.)
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial of the present nundier deals with

the stibject of Selection in the Breeding of Estate

Animals. The question is discussed with especial
reference to conditions in the West Indies.

The deterioration that is undergone by imperfect-

ly dried sugars while they are in storage or transit is

an especially important subject in countries where

that commodity is produced in quantity. An article

on page 307 gives an account of work that has been

recently done in Hawaii in connexion with the matter.

On page 309, the mangrove as a source of tannin

is dealt with. The production of this substance from

this and similar plants will jirobably, in view of the

reduction in forest area that has been taking place in

large timber producing countries, become of greater

importance.

A way in which lime-sulphur wash may be made
so that it can be stored is described on page 311.

Useful instructions in regard to making a simple
contrivance by which the amount of j)arasitism of the

cotton worm may be observed, and of one by means of

which advantage of this parasitism may be taken, are

given on page 31 -I.

The Fungus Notts (page 315) of this number

give information in conne,\ion with the fungus diseases

of the sugar-cane in Hawaii, and describe, with an

account of remedies for a similar disease in Ceylon,
;i disease of ground nuts in nominica. In coiuie.\iun

with the latter, it is suggested that careful observations

as to the relative immunitv of ditt'erent varieties of

ground nuts would be useful.

Weed-killing Plants.

In the Straits Settlements, one <>( the greatest
enemies of rubbfi- trees is a wei-d known as

'

Lalang
'

{ litiperata anindinacea). It has been found that

bhis can be rendered less mjuilnus liy growing Passi-

jlora foetida or (^bininidlna nadiHoi'ii over it, the

latter being more effect,ive in i.his respect than the

former, l-'as^itlora foetida. is C'Mmnon in the West
Indies, where it is'known in sonn- parts as

' Love-in-

a-mist': it is closely I'elated botanic illy to the bell-

apple and the granadilla. Sunilarly, Coniiiix'li'iui

I) ad i flora has a near relation to 'French weed'

(Cmnmcli lui rayeniicnsi^) of these islands.

Destruction of Old Cotton Plants.
The necessity for the destruction ot cotton plants

at the end of a crop, if anything approaching freedom

from disease in the succeeding one is to be obtained,
has been continually insisted upon in the publications
of the Department. As an illustration of the principle
involved, the Curator of the Botanic Station, Moiit-

serrat, reports an interesting example which has been
afforded by his own experience. Within one week,
tl;ere were discovered by him no less than seven

instances where the recent development of leaf-blister

mite was directly traceable to the neglect to destroy
old plants. An additional feature of interest was that,

in two of the instances, there were no old plants to be

found in the vicinity of the attacked cotton when the

visit was made, but they had been destroyed

immediately before the present crop was planted in the

same lami. This indicates that the old cotton plants
should be burnt some time before the new ones are

planted.

The ' Peters
'

Mango.
On page 232 of the present volume of the Agri-

ridtnral JS^ew.s, an account, based on information given
in the Yeurhoul: for 1907 of the United States Depart-
ment of Agriculture, was given of a promising Indian

JIango, called the ' Sandersha '. In this year's issue

of the same publication, particulars of a variety of the

same fruit from Trinidad, called the '

Peters
'

mango
is given. It states that this is reputed by Mr. J. H.
Hart to be the finest flavoured of all the mangos, and he

gives the following description :

'

green skinned, rosy

jiurple blush, and mottk-d with small yellow dots.

Skin thick, Hesh ptdpy, .juicy, high-tlavouivd. Ripens
best in dry climate of .Jamaica : good and regular crop-

per : tree medium j size, healthy grower : weight of

fruit, 12 to l(j ounces
; si/e, 3.\ by 31 inches.

'

Mr. Hart states that it was introduced into both

.Jamaica and Trinidad, about ISliS or 1(S()9. and that it

is probably closel}' related to the varieties
' Peach

'

and ' Malda '. 'J'hese are now being grafted in thous-

ands both by the Department of Agriculture, Trinidad,
and by private growers. He also observes that it does

well in the dry districts in the West Indies : but in

damp, tropical situations, the fruit is often subject to

an undentified disease, which prevents it from ripening

properly
This mango is known in Jamaica under the name

'

Bombay.
'

(See Agvicultural News, Vol. V, p. 148.)
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Lime and Phosphates in Soils..

Experiments that have been conilucted for several

years in Russia appear to demonstrate that, in soils

containing a small amount of lime, the ab-^orbtion of

phosphoric acid by the plant takes place to such an

extent as to interfere with its i,nou-th, because "f the

iiiesem-e of an excessive amount of the acid. As the

amount <if calcium carbonate is increased in the soil

by applications of lime, the absorbtion of phosphoric
acid decreases, and eventually the stage is reached at

which this takes place to so small an extent as to cause

the plants growing in such a soil to exhibit all the

symptoms of a lack of phosphorus, even in the [iresence

of a good supply of that element.^— —

A Method for Destroying Rats.

In the Joarn<(l iTAgru-ijlf arc Trupiralc for

July 1909, a method is described for destroying rats

uhich has been found effective against them in rice

stores in Java. In applying it, the holes that are being
used by the rats must fir^t be found. This is done by

stopping all the holes with clay : those that .ire found

open on the next day are the places of entrance and

exit of the rats. Into these, about half a teaspoonful
of carbon bisulphide is poured and then, after .i few

seconds, a light is brought near the holes
;
there is

a slight explosion of the mixture of the vapour and

air, and the rats are killed by the priisonous products
of combustion.

The usual precaution not to bring a light near the

liquid in quantity must, of course, be observed, and the

room should be left open for a time after tre.ument, so

that the f)oisonous vapour may escape. The cost of

the method is small, as one hundred holes only require
about 7 ounces of the bisulphide.

estate cane, while B.l-i" was inferior to both of them.
In the third field, B.208 gave 47'5 tons, and the estate

cane 23'2 tons, per acre, as first ratoons—a gain by
B.208 of slightly over 100 per cent.

Seedling Canes in Jamaica.

The Bidh'tin of llie Di'iiartni'-iH of A<irlcultur<',

Jamaica, for July, 1909, gives interesting information

in connexion with results that have been obtained with

the seedling canes B.20.S and B.147 at Sevens Estate

in Clarendon. In conducting the experiments, a fair

average for the estate, and for places similarly situated

in the island, was obtained by selecting canes for the

experiment from thri.'c fields in different parts of the

estate, which are not in receipt of manure, but \vhich

give large yields, owing to the fact that they are flooded

during heavy rains, and thus receive sediment from the

rich soil of other portions of the estate. This flooding
does no harm, as the fields are well drained.

B.208 and the estate cane (White Transparent)
had been planted together in the first field cut, and had

reached the stage of first ratoons, there being 2,500

stools to the acre. The method adopted was to cut and

weigh carefully one hundred stools of each, when it was

found that B,20S gave :i51 tons, and the estate cane 21

tons, per acre—a gain by B.20S of 66 per cent. The
second field contained third ratoons, the varieties being
B.208, the estate cane, and B.147. In this case

a similar experiment gave: B.208, .5009 : the estate cane,

348
;
and B.147, 30'3, tons per acre, so that the yield

from B.208 was 46 per cent, greater than that from the

Interaction of Stock and Scion.

In a number of the CviitpfL'f< lii'iidus de I'Acade-
mic des Sciences (Paris), published during the present

year, there is an account of a large number of experi-
ments which were undertaken for the purpose of

finding out what effects take place when perennial plants
are grafted on to annuals. The plants that are more

especially considered in this paper are the potato on
the tomato, and rhizome-bcaring plants belonging to

the sunflower genus (Hclianthiis) on that plant. It

was discovered that, under certain abnormal conditions,

the slock and scion react upon one-another. The
scion formed aerial tubers on account of the fact that

it was unable to store its reserve materials in the stock.

It does, however, succeed in transferring a portion of

those materials to the stock, which utilizes part of this

additional nutriment in forming woody tissue that

it does not contain normally, thus causing it to take

on a resemblance to a woody perennial. This product-
ion of tubers on the scion, and of wood in the stock,

constantly took place when the sunflower was used as

a stock for tuber-bearing plants of the same genus, such

as the artichoke: but this was only occasional when
the potato was giafted on the tomato.

The ' West Indian Bulletin'.

The second number of Vol. X of the West Indian
BuUcfiii is now being issued. In it, the sugar industry
receives attention in the following papei's :

'

Central

F.ictories ', by Dr. F. Watts, C.M.G.:' The Underground
System of the sugar-cane ', by G. G. Auchinleck, B.Sc;
'

Observations on Molasses', by H. A. Tempany, B.Sc;
' The Packing for Trans[)ortation of Sugar-canes for

Planting ', by J. R. Bovell, I.S.O.:
' The Estimation of

Water in Molasses ', by R. R. Hall, B.A. In connexion

with the cotton industry, two papers appear, entitled

respectively :

' Observations on the Effects of Storage
on Cotton Seed ', by H. A. Tempany, B.Sc; and ' The
Cotton Industry in the West Indies '.

Among the other papers, there is one entitled
'

Eucalyptus in the West Indies', which deals with the

distribution of the species belonging to this genus that

have been introduced into the Botanic and Experiment
Stations in these islands. These stations are also dealt

with, in connexion with their function as distributing
centres, in a paper entitled 'Distribution of Economic
Plants from West Indian Botanic Stations '. The subject
' The Treatment of Soils in Orchard Cultivation in the

West Indies ', which has also received attention in

Vols. II, p. 96 ; V, p. 287 : VI, p. 258 ; VII, p. 201
;

VIII, p. 131 : and IX, p. 138 of the West Indian
Bidlctln, is reviewed and brought up to date.

The number closes with a paper on ' The Scarabee

of the Sweet Potato
', by. H. A. Ballon, M.Sc This, as

well as 'The Underground System of the Sugar-cane',
and ' The Packing for Transportation of Sugar-canes
for Planting', is accompanied by illustrations.



3U THE AGRICULTURAL NEWS. OCTOBEE 2, 1909.

INSECT NOTES.

ENEMIES OF THE COTTON WORM.
Several articles have apjjeared iu the A'jricultiiial Xews

dealing with parasitic insects and the beneficial effects of

their attacks on the pests of various crops.
There are several well recognized pests of the cotton

plant, some of which are attacked by parasites, while others

are immune from such attacks, so far as is known. AVith

regard to predaceous insects, also, certain pests are much
more liable to attack than others. The cotton stainers for

instance, which occur in all thc-islands where cotton is grown,
are not attacked by parasites and are rarely attacked by
predaceous insects. The cotton worm, on the other hand, is

attacked by several [jarasitic and predaceous insects.

The small egg parasite, Trichojraiama pfetiosa, is record-

ed as a i)arasite of the eggs of the cotton worm ; Chalcis
ovata (see Agriculiural JVeii's, Vol. VIII, p. 74) attacks

the larvae and pupae ; a fly, Sarcophwia triviftnta, attacks

larvae and pupae, also.

The ordinary practice of killing the cotton worm by
means of Paris green or other arsenical poison kills at the same
time any parasites that may be living in the tissues of the

caterpillar. It is suggested that the [ilanter should ascertain

whether these parasites are abundant in his cotton fields, and
if they are, that he .should adopt measures to increa.se their

numbers.

Fig. .32 shows an observation box intended for use in

this coanexion. In its con.^truction, it is a small, deal box
with an opening in the top; over, or under, the opening is

a wire mesh too small for the cotton worm to get thvouirh,

and large enough to let para-ites escajje. If the ordinary
house fly could pass through it would be sufflciently coarse.

Over the opening a glass is inverted.

Fig. 32. OasERV.A.Ti0N Box foi: P.u:asites.

The method of use is this : Full-grown cotton worms and

pupae arc collected and confined in the box. If any para-
sites are present they will escape in the course of a few days,
and come up into the glass. If 100 pupae are i)ut into the

bo.x the percentage of infestation can easily be calculated.

Planters might have several of these boxes, and by use of

them ascertain in which cotton fields the parasites are most
abundant. If the percentage of parasitized pupae is fairly

high, it would be good policy to have boxes made for use in

the field, so that tne parasites could escape and return at once
to the attack of other cotton worms. This might be calleil

the field box, and it should be made with openings, covered

with the wire me.sli, at two ends, so that the rain may not

get in too freely, and the parasites would be able to escape.
No glass would bo reijuired, of course, in this case.

The use of the observation box will very quickly show
how long a time is necessary for the emergence of all the
parasites. When that time has elapsed, the moths, dead
jnipae, etc., should be thrown out, and fresh pupae collected.
In this way the planter will be able to do a great deal to

help in the control of the cotton worm by means of natural
enemies.

It should be borne in mind, however, that the
ob.servation box should be used first, for it is evident that if
there were no parasites present that it would not pay to
collect on a large scale. If, on the other hand, they are
fairly numerous, it would be worth doing.

In a recent article entitled 'Some Parasites of the Cotton
Worm '(see Agricultural Scwx, Vol. VIII, p. 7-i) three insects
are mentioned, and

fi^^ures
are given which show the appear-

ance of two of these parasites. The third of those mentioned,
Sj'iruchalcis, is a pu-asite on the Sarcophagid fly, and is

consequently harmful, and should be killed if possible.
The predaceouV' insects which attack the cotton worm

have often been mentfoned in lUe Agricultural News. Amoni'
the most imiiortantof these are the wasps or Jack Spaniards^
In Barbados, the two most common are the wild bee (Polistes

awndari:i) and the cow bee (Polistes bellicosus). In St.

Vincent, Polistes annularis is known as the Jack Spaniard
•

it probably occurs in all the other islands, but the term .Jack

Spaniard is al.?o given to another species, Polistes fuscitus-
iiistithHis. These are all much alike in form, the last being
slightly smaller than 'the other two, but they vary in colour
and markints.

Fi'j. .'Jo. FiEKV CiiouND l!iaTi,K. (U. S. Department of

Agricullure.) a, Lai;va
; />, Bketi.e.

Fig. 33 .shows llie fiery ground beetle (Colisomncalidiim),
which has been leported at Barbuda (see Agricultural ]\'eivs

Vol. V, p. 10) and 'at St. Vincent (.see Agricultural Keivs,
Vol VII, p. 2.50) as attacking the cotton worm. This beetle
is known in the United States as an active enemy of cater-

pillars, and in any locality where it is abundant it wouhl
probably prove of great value as an enemy of the cotton
worm.

MILLIONS MALAY STATES.
for the Federated .Malay

FOR THE
The consignment of million

States, mentioned in the last number of the Agricultural
Ni'ins (see p. 298) has reached its destination.

The Acting Director of Agriculture for that Colony, in
a letter dated July;2S, 1909, writes to the Imperial Com-
missioner of Agriculture :

'
I wish to thank you for the

eonsigninent of million!?, which arrived last week in •rood

order. I shall let you know later how they progress
here.'

The.se fish wi're shipjpcd from Barbados, on May IS, to
the Zoological fJardens London, whence they were liter

reshipped for the remainder of the journey. From this it will

be seen that only about S or 9 weeks were occupied in transit;
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FUNGUS NOTES.

FUNGUS DISEASES OP THE
SUGAR-CANE.

The following notes are for the most part taken fioni

]!ulletin Xo. C< of the Division of Pathology and Phy.-^iology
of the Experiment .Station of the Hawaiian Sngar I'lanter-s'

As.sociation, entitled Finn/uii J/a/arHis of the Sti^ar-cani-, by
Dr. X. A. Cobb.

A neat method of disinfecting cane cuttings, applicable
to plantations of the size usual in the West Indies, is described

by the author as follows : A .series of wooden tanks two
and a half feet in every direction is set up and filled with
Bordeaux mixture. Stiff wire baskets are provided, into

which the canes are jiut, and the baskets are then lowered
into the wooden tanks. The baskets are made of copiier

wire, -|-inch to A-inch mesh wire, mounted on a stiff frame,
and are provided with two strong handles. The baskets
must be firm so that they will not bulge and cause difficulties

in their removal by rubbing against the side of the tank;
and the mesh must be small enough to prevent the cuttings
from projecting and causing the same difficulty. It is

jio.ssible that baskets, somewhat similar to those employed
for making fish i)ots, etc., but with a smaller mesh and

provided with strong handles, could be manufactured in flu-

West Indies, which would serve the imrpose equally wcl', and
thus a considerable amount of the initial expense might be
saved. Two men can work these liaskets, and the series of

tanks is of such a length that by the time the last has hsen
filled with the disinfectant and the cuttings, the first basket
of canes has been in the liquid for a sufficient time, and is

ready for removal. It is merely lifted out on to a cart and
taken to the field where it is to be used. The tank is then

refilled, and the second basket treated in the same way. By
this means no time is lost, and the cuttings usually arrive
with the fungicide sufliciently dried upon them.

Attention is called by the author to the facts that no
diseased canes should ever bs used for cuttings, and that

great care should be taken not to shatter the ends when
cutting cane for planting. All cane that shows red or
brown discolouration of the fibres or pith at the cut ends
should be rejected for planting purposes, as disinfecting
a cane that is already diseased internally is only a waste of

time and money. Cuttings should never be allowed to
become so dry that the ends split before they are planted.

There are at least five fungi causing root di-sease in

Hawaii : two species of Jfamsinliis, M. sarchari and
M. J/tiwaiiensis, two belonging to the FbaWoidene, Ilhi//,haJ/us
foralloidcs and Clnthrus trilohatm, and one whose mycelium,
only, is known. The spores of the Phalloids are disseminated

by strongly flying files, and their mycelia are capable of living
on .several other plants besides cane, especially Lantana in
the case of It/ii/jJiaZ/ux, so that these fungi are more difiicult

to eradicate than Marasi/iius, which, in the writer's opinion,
is only found in Hawaii on sugar-cane.

On the other hand, there is a considerable probability
that one at least of the two or nK>re species of Jllarasniiiis

responsible for the root disease in the West Indies is cai>ablo
of living on host plants other than the sugar-cane, though
this point has not yet been established. (Aaricti/tural iVeirs

\o\. VII, p. 1.3.5.)

In Hawaii, however. Dr. Cobb is of opinion that Marax-
'inius may be entirely starved out of any field by ceasing to

plant cane, and either allowing the soil to lie fallow or

planting a rotation crop. The time nece.ssary to ensure the

complete starvation of the fungus is that required for the

complete decay of any dead <.r living portions of cane in the
soil. This takes from one to three years, according to the
amount of cultivation the land receives. Occasional plough-
ing and careful tillage, either in the presence or absence°of
a rotation cioi>, will encourage saphrophy tic fungi and bac-

teria, and hasten the breaking down of the dead cane, and
the consequent disappearance of J/arasim'us On the whole,
the planting of alternate crops seems preferable to letting
the land lie fallow; but, in view of recent observations in the
West Indies, it seems probable that these crops wdll have to
be cho.sen with considerable care, when the main object is the
elimination of Marastii.ius from the field.

As Jfmismiiis has no special means of distribution of
its spores (see A<jricultural Xawx, Vol. VIII, \). 297), it .seems

probable that re-infection of a field once freed from the fungus
can only be brought about by the conveyance of infected

earth, trash, or cane cuttings from other field.s, on implements,
the labourers' feet, carts, etc. Thus, once a field has been
freed, it might be kept free by careful attention to cleanli-

ness, or, if the disease did return, a careful watch would
reveal the fact, and immediate applications of lime to the
infected area, together with trenching, would probably prevent
the disease from spreading to any extent.

DISEASE OF GROUND NUTS IN
DOMINICA.

A fungoid disease lias recoitly been found to cause con-
siderable damage to the leaves and stems of ground nuts in

Dominica. The disease attacked the Spanish variety first, and
then spread to a i)lot of the Carolina Running variety, which
was next to the original plot. A plot of Dixie Giant, on the
other side of the Spanish and another of Tennessee Red
which adjoined the Carolina Running were unaftected when
the information was received.

The disease appears in the form of numerous, definite,
black circular spots, which are somewhat raised, on the
underside of the leaf, and which cause a corresiwnding slight

depre.ssion on the upper surface. On the black spots, .small

brown velvety pustules are formed, arranged in concentric
circles. These pustules occur mainly on the lower surface of

the leaf, more rarely on the upper ; they are possibly due to

a fungus known as ."yeptogloi'um arachidix, which is mentioned
as similarly affecting ground nuts in the whole of the Eastern

Hemisphere. In addition to the black spots, smaller brown

spots, due to the Uredo condition of one of the rust fungi,
were also found, on the leaves only. This fungus has been

reported as attacking the leaves of ground nuts in Mont-
serrat. It does not appear to cause any serious damage in

Dominica. The attack is probably largely due to the dampness
of the season, the rainfall in Dominica having amounted to

over 35 inches since .lune 1 1 of this year.

Attempts are being made to check these fungi by means
of Bordeaux mixture, but the results have not beeu reported;
this treatment should prove effective.

It would also be advisable to burn, or bury with lime,
all diseased leaves and plants, and to avoid planting ground
nuts on the same land for at least a year, as infection may
be disseminated by spores on old leaves in the soil. The

Sejjtogliicuiii fungus spreads most rapidly after the plants
are a month old.

The Mycologist of the Ceylon Department of Agri-
culture is of the opinion that infection of land previously
free from the Scptoijloeum disease may be prevented by
careful disinfection of the seed before planting ;

the

method employed by him was to soak the pod in a 2 per
cent, solution of formalin for several hours. {Ceylon Ad-
ministration Report, 1905.)
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GLEANINGS.

The sugar production of Quba for this year is estimated

at about 1,-150,000 tons. Under the reciprocity treaty with

the United States of America, this amount doubtless will

increase year by year for some time.

The export of crude rubber from Mexijo for the period
June 30, 1907 to June 30, 190S was 12,372,-241 lb.

During a similar period in 190G-7, it was 10,321,248 lb.

For the last six months of 190S, the export was r),121.803 lb.

During the present year, to August 19, there were

imported into the Ignited Kingdom 2,.")79,17o, bales of

cotton. Of this, .5,949 bales were liritish West Indian cotton.

The amount imported during the week ended August 19, was

31,082 bales.

According tu the ]iiiUtti}t uf tin Iiiipi-ri<tl liixtifiilt,

Vol VII, No. 2, discoveries of graiihite have recently been
made in several British African colonies. Those in Nyas.sa-
lani and lihodesia, only, appear at pre.sent to be likely to

become of any commercial value in Enghind.

The imports and exports of Jamaica for 1907-8 were
valued ai £2,854,042 and £2,360,702, respectively. For the

|ieriod 1906-7, they were similarly £2,201,469 and

£1,992,007. Of the exports in 1907-8, fruit had a value of

£1,193,784, rum £174,9."):") and sugar 109,77.j.

Gauze covers for the protection of food from Hies are

being offered for .sale by Messrs. K. Sumner i Co., Ltd.,
50 a, Lord Street, Liverpool. They are made in three sizes

and cost from 4.s. to 8.s. Hd. per dozen. As they can be

wa.shed, and are weighted at the corners to j)revent them from

being blown over, they are especially useful.

A Danisli inventor has recently patented a new process
for sterilizing milk, which is dependent on the existence of

an enzyme,
'

catalase
'

(see also Ar/riei/ltural A'env, Vol.

VIII, p. 218), in that product. The milk is heated to 120' F..

and hydrogen peroxide is added. The action of the catala.se

on the hydrogen peroxide is to liberate o.xygen from it,

which destrovs the bacteria.

In the l'hiHpi)ine lsland->, cassava is grown on a large
scale for the i)roduction of starch. The average yield of

roots per acre is about II ton.s, and a-; these give aiiout 34

per cent, of starch, llic amount of tliis [)n)duct that is

obtained from each acre is approximntily 9,000 lb.

During the p;ist season, over ;5,00() crates ol tomatos
have been shipped from the Bahamas by the Canadian Fruit

Comjiany to Canada, 'i'his company expects to ship .50,000
(.•rates of the fruit duiing the coming season. ( U'tc/cl;/

Jiepurt, /k/iin-tiiH-iif af Tntdi' mid Coinmerci, Canada,
August 30, 1909.)

Frnm statistics given in the ('hruhux ami A'lriridlnrnl

.loiiinal ot till- ]ltii/iil li^itdiiii- Gaidns, Ceylon, it appears
that the area in India fiom which crops were obtained during
the period 1906 7 was 22^,950,0.50 acres, which is an increase

of 22.332,494 acres over that of 1S97 8. In the first-

mentioned period, tlie total area frnm which food grains
were raised was 208,241, -529 acres; in 1897 8, this was

191,852,026 acres.

The great earthquake in Messina, causing dislocation of

trade in Sicily, created a demand for essential oil of orange
from .some other source, and enhanced the price. Quick
advantage wa= taken of this in Jamaica, and good trade has

been done in all the large orange producing parishes,

especially St. Ann and ^[anchester. {Joiirual of the Jani'ticn.

A;/ricii/tiiriilS(iriet_i/, August 1909.)

Experiments with the castor oil p)lant, in which the

total weight of crop obtained per acre (from 1,210 plants)
was 6,655 ft)., showed that 34'91 percent, of this was organic
matter. The nitrogen, potash and phosphoric acid that

would be added to the soil from such a ouantity would be
.">3'3

111.,
53-2 lb. and 21 '3 fti., respectively. (Queensland

A<iiieiiltiiral Jiiniii<d, August 1909.)

The red spider (Ti tidiJii/iicluis l/iniacidatux) catited

considerable injuiy in Florida, during the spring of 1901, to

vegetable and general I'rops, and to citrus trees. The Joiininl

of Erotioinic Eiitomolo'jy reports experiments for the control

of the pest by means of lime-sulphur wash, lye sulphur,

snli)hur, and kerosene emul-iipu, and states that it can be

kei>t in check by any of these insecticides.

The Annual Report nj the Bureau
<>J Su;/ar E.rperiinerit

SIkI/oiis, Queensland, 1908-9 states:
' B. 208 has a strong

record in the West Indies as a sugar producer, and it is also

very highly spoken of on the Herbert Itiver, where it is fast

becoming the leading cane. On the ilackay Station,

however, it does not present a healthy appearance, and

<lcvrlops a rind rot at many of the joints.'

The l"nite<l Kruit Company has entered into a contract

with the CiovernuKMit of (.Jo.^ta Itica by which it agrees to pay
an export tax on bananas. As a result, the export of banana.s

from Cost-i liica, which is at present slightly over I million

bunches a month, i.s cxpecteil to increase rapidly, owing to

the security afforded to the industry by the new law. (The
Jiiiiird of Trade Jnurual, .\ugust 12, 1909.)

The 1908 sugar' crop of Madeira was again a record one,
the ciuantity being estimated at 50,000 tons with a value of

.£1^5,000. About 24,000 tons of cane was used for sugar
manufacture, the lemaiiider having been utilizeil for cane

brandy and alcohol. Some 700 tons were exported to

Portugal and the balance consumed locally. The coming
crop piomi.ses to be larger than ever, and it is estimated that

its value will be well over £200,000. (.Interiintioual Su()ar

.A»//»a/, August. 1909)
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STUDENTS' CORNER.

OCTOBER.

First Peeiod.

Seasonal Notes.

Xow that coi-n is being reaped, the selection of seed for

the next crop should be carried out. The preliminary work

in connexion with this may be done in three ways : (1) by

going into the field before the crop is harvested and selecting

good" ears on good plants bearing at least two of these, (2"! by

selecting from the ears that have been already brought in, (3)

l3v choosing the best grains.
- Of these the first is far

preferable to the others. If it is adopted, the ears from the

marked plants are kept separate and are placed side by side

on board or benches for the purpose of examination. As the

principal object in view is the greatest production of g'jod,

•deep, similarly-shaped grains on each ear, those characters

which tend toward this are given the greatest weight in the

selection. To this end, the shape of the ears should be

cylindrical, with a circumference which is about three-

quarters of the length. The grains should fill the ear well

up to the tip and butt, in which regions they should be

as nearly as possible of the s.ime shape as the other grains

on the err. The rows of grains should be close together and

straight, and the grains well fixed to the ear; the latter

characteristic is most conveniently tested for by taking each

ear well in the hands, trying to twist the ends in opposite

directions, and rejecting those ears in which the rows '

give
'

to any great extent. The ears are weighed, and the grains

shelled from those which have passed these tests most

.successfully, the weight of each lot of seed from the diftcrent

ears being then weighed also; the grains' should weigh about

nine-tentiis of the weight of the ear before shelling. In

comparing the shapes of the grains from different cars, those

should be chosen which are wedge-shaped with straight edges.

The process of selection will be completed by germination
tests with six grains from each ear, as described on page 2.55

of the present volume of the Agriiuilinral Xcn's. Finally,

grains for snwing will be such as grew in the region between

the tips of the selected ears, and the grains from the ears will

be sown in alternate rows, as the first step toward the

encouragement of cross-pollination.

A thorough examination of both plant and ratoon canes,

especially the latter, for root disease {Mardsmiiix) should

now be made. The first sign of attack by this is that the

cane appears to be in want of water, for first the tips and

edges, and then the whole of the leaves, roll up and finally

wither and dry up. Another easily recognized sign is that

the lower leaves are matted together by means of a white

mycelium, while the whole of the attacked part has a musty
smell. Exiimination of the rootlets wo-iild show that their

growth is not taking place properly ; they are short and have

red tips. In rainy weather, in the early morning, a search

sihould be made for the sjsore-bearing part of this fungus. It

appears as a small, white, delicate structure which may be

attached to the roots or to the sheaths of the leaves.

Information concerning this disease (which is closely related

to another which attacks bananas) may be found in the

A'/ricnltural A'mK, Vols. I, p. 3, 259 ; II, pp. 162, 258 ;

III, pp. 23, 77
; VII, pp. 65, 155 : VIII, p. 297

;
the West

Indian Bulletin, Vols. VI, p. 3i
; VIII, pp. 42, 350 ; IX, pp.

41, 103
;
and in the following pamphlets published by the

Deimrtment; No. 17, p. U; No 29, p. 32.

In applying green dressings to the soil, an interesting

experiment may be performed. This consists in allowing

part of the material to dry bet'bre turning it in, and malcing
a careful note of the position of the area on which this ha.s

been done. \A'hen the following crop is growing, a com-

parison of its development where the dressing was buried

green and where it was turned in after being dried, may lead

to useful conclusions. Reference to pages 22G and 296 of

the present volume of the Agricultural Xeivx -ssnW give
information on this subject.

The method of ap[)lying pen manure tliat is common in

Barbados consists in burying it in the soil in the cane holes.

As this is generally done when^ the soil is wet, there is a great
likelihood that the action of bacteria will be to cause the

manure to give off nitrogen rather than to change it to a state

of combination in which it will be more available to plants.
It is suggested that experiments might be made to try the

effect of burying and of broadcasting manure on the succeeding

crop. Such trials would probably lead to useful practical
results.

Questions for Candidates.

PRELIMINARY QUESTIONS.

(1) Describe, giving examples, the uses of cotyledons

(seed-leaves) to plants.

(2) What are the principal phosphatic manures? (!ive

an account of each.

(3) What are the uses of the veins of leaves / Describe

the ways in which these are arranged in some of the commoner

plants.

INTERMEDUTE QUESTIONS.

(1) Give an account of the chief sources of lo.ss from the

soil.

(2) AVhat purposes are served by the breaking up of the

soil in cultivation ?

(3) Describe how you would lay out, and carry to

a conclusion, the experiment suggested in the last paragraph
but one of this fortnight's Seasonal Notes.

WHEN TO WATER HORSES
The following hints on this subject are taken from

an article w'hich appears in the Hawitcian Planters"

Monthly, July 1909 :—
A horse should be watered before feeding, and never

given a large quantity of water after a meal, for the simple
reason that the water will wash the food out of the stomach

before stomach-digestion has taken place, and the food will

not be well prepared for absorption; and besides, it is some-

times the cause of colic.

There is a popi'ilar idea that a warm horse should not be

allowed to drink, and unlike a great many other popular

ideas, there is a little truth in it. If you water a warm horse

in the ordinary way, letting him drink all that he will, you
are likely to have a foundered horse on your hands. This is

especially .so if, at the time, the horse is fatigued. Never-

theless, it is always safe to allow him from six to ten swallows,

no matter how warm he is. If this be given on going into

the stable, and he be allowed to stand and eat hay for aa
hour and is then offered water, he will not drink nearly .so

mui.'h as he would, had none been given him before.

The danger is not in the first swallow, as we often hear

it asserted, but in the excessive quantities that he will drink

if not restrained. The most dangerous time to give a horse

a full draught is when he has cooled down from fatiguing
work and has partaken of a meal.
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AdRICULTVRE IS THE TROl'K'S : AX
IIENTAKY TREATISE, By J- C. Wir.Lis, .M.A.,

Camhfidijc Jjiological Series.

This book is not in any way a '

Tropical Agricultuio
"

in

the technical or text-book sense. No attempt has been made
in writing it to produce a work that shall be primarily of use

in field or factory work, neither is the information in it of such

form or character as to make it a mere school-book. All such

aims are disclaimed in the preface, and the reader is asked to

regard it as a pioneer work, in which tlie subject is discussed

in a general manner, before it .shall be approached in a more
technical and academic way. It is intended to be '

helpful
:uid thought-stimulating for the student, the administrator,
or the traveller

'—a purpose which it appears to fulfil

admirably.
The general scheme which is folluwed deals first of all

with the things that must be brought under consideration

before any definite conclusion can be reached as to the agri-

cultural methods which will be suitable for any given country,
and shows how those that are already existent in dift'ereut

parts of the world are the outcome of the conditions of soil,

climate, topography of the countr}-, state of the population,
land tenure, tradition, and the infiuence of the more civilized

races. In Chapters III and VIII the relation between

])Oi)ulati(in and the provision of labour, and the gradual

change that has taken place in agriculture in the tropics since

primitive times, are dealt with briefly and clearly. In natural

.se(|uence, this part of the subject is folhjwed by an account

of the principal plants cultivated in the tropics. Each of

these only occupies a brief space, well proportioned to its

relative importance, but withal, is considered very completely
in a broad and general way, so that the reader easily gains
an idea of its mode of growth and cultivation, its economic

jKi.sition, and the ways in which products of commercial value

!ire obtained from it, without being distracted by a mass of

detail that could only be of interest to a s])ecialist.

In continuation, the third part of the work deals with

"ways in which agriculture is, and .should be, conducted in the

tropics, especially with reference to the position of the

peasant and the capitalist grower in regard to finance ; modes
of agricultural piractice and the means to be taken for their

improvement, the use of education to this end being con-

sidered particularly ; and the agricultural needs of both

peasant and capitalist enterprise. Chapters III and IV, which

are devoted to the two first mentioned subjects, are notably

iiseful, and as the broad concise method already referred to

lias been followed, they allow them to be grasjied in an easy
manner. Finally, in Part IV, consideration is given to agri-

<;ultural organization and policy, and the work of agricultural

'departments, especially in relation to the administrative

functions of the forms of Government in connexion with

which they will operate.
As may be expected, there is a tendency for the subject

to be dealt with more especially in relation to Ceylon,

where, of course, the author's interests are greatest, but this

is never permitted to oust the claims to consideration of other

tropical countries. Apparently, the conditions which have
caused the rise, fall, revival or survival of certain agricultural
industries in ditferent parts of the world are given fairly:

though, in this connexion, it would have been more satisfac-

tory if the statement of the elfect of the continental bounty
system in reducing the prosperity of those engaged in the

sugar industry in the West Indies had not been deferred
from page 54 to piage 187. A certain amount of repetition
is noticeable in reading the book, but this is not objectionable,

being necessary in a work of the kind, and expedient in that
it serves to give a clearer presentation of the subject. Among
minor details there may be noted the fact that the descriptiou
of green manuring which is given would lead to the idea that

leguminous plants, only, are useful in that connexion : that
returns for the last f?w years are sometimes omitted from
the statistics given in the introduction: and that the index

though good as a rule, often fails in the matter of references to
native names of plants and products.

A prevailing note of the book is that of the necessity
for the exercise of caution, especially in dealing with native
races engaged in agriculture, who have carried this on
for centuries in much the same way. It is well brought
forward that hasty and ill-conceived action will end in

putting ofl' the commencement of progress for a long'
period ; that respect should be had to native prejudices : that
the correct preliminary to the introduction of innovations is

to find out what the peasant already knows and how this can-

be u.sed in the process of leading up to the adoption of
modern methods : that gradual improvement of native-

implements is preferable to the attempt to enforce the employ-
ment of modern kinds, vhich the native will find hard t<^ use
and impossible to repair : an<l that, before introducing new-

plants or different agricultural methods either in cultivation,
or manuring, it is well to be convinced of the usefulness and
efficacy of these by means of careful experiment.

Unencumbered by detail and characterized throughout by
clearness, this readable book is almost indespensable to the

person ignorant of the conditions of tropical agriculture
who wishes to gain a knowledge of them, as well as to the
one who seeks general information outside that of his owd
experience. Over twenty-five good half-tone illustrations add tr>

its interest, and it is, needless to say,produced in excellent stvle.

Dominica Exhibits at the Canadian National
Exhibition.

According to the Dominica Ofiiclal Gazette, 78
exhibits were sent, under the auspices of the Permanent
Kxhibition Committee, on August 16, 1909, to the
Canadian National Exhibition at Toronto.

Of these, the samples from estates were as follows :—
raw lime juice (seven estates) ; concentrated lime juice (four

estates) ; distilled lime oil (five estates) ; hand pressed lime
oil (three estates) ; green limes (six estates) ;

cacao (four

estates) : nutmegs with niace (two estates) ; nutmegs (three

estates) ;
and the following, each from one estate : Liberian

cotfee, bay oil, otto of limes, essential oil of limes, mace, and
Roseau plumes for decorative purposes.

From the ]{ot;inic Station there were sent : bush
coffee {Cojf'ea sle/iophp/ln), Congo coffee (Coffea ru/mxta),
Liberian coffee {Cojf'ed Lihiiiea), cacao, cola nuts, lime juice^
bilimbi fruits, nutmeg fruits and limes.

Other exhibitors were the Dominica Starch Factory,
Ltd., the Dominica Fruit (Growers' A.ssociation, and the Per-

manent l''.xliibition Committee. Of these, the first exhibited
' Dominax

'

(a food for stock) and cassava starch ; the second,,

green limes in a barrel and crates; and the last, Carib baskets.
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WEST INDIAN PRODUCTS.

Drugs and Spices on the London Market.

]Mi-. J. L. Jackson, A.L.S , has forwarded the

followins; report on the London drug and spice market

for the month of August :
—•

The normal conditions of the Drug and Spice Markets

in the month of August is that of extreme quietness. It is

the month in the whole year when everybody is, or is expec-

ted to be taking a holiday. Xo improvement on the general

dulness of the markets that has prevailed throughout the

past few months was therefore to be looked for especially

to the uncertainty of the results of the Budget. Notwith-

standing all this, there is a feeling among business men that

there is a prospect of improvement as the autnmn advances.

In the matter of AVest Indian produce the following are the

chief items of interest.

(ilNCER

At a spice auction on the 11th of the month, though
the oti'erings were large there was a very quiet demand. Of

Jamaica, 340 packages were brought forward and G4 dispo.sed

of at the following rates ; 47.';. Gd. to oOs. for fair to good

ordinary, and 46s. to 46.s. Gd. for common. Some small

sales were also effected at 6"2s. for fair bright, and 54.<. to 5o.t.

for low middling. Of Cochin and t'alicut, some 856 pack-

ages were offered, and only 87 sold, sma'.l cut fetching 47s.

and tips 4.5.s-. A week later the offerings at auction amounted

to 238 packages of Jamaica, 120 of which were sold, 50s. to

51s. being given for small washed and 47s. to Ads. for

common mixed ratoon. 100 packages of brown rough
(Jaticut were offered at this sale, and all bought in at 41.v.

At the last sale on the 25th there was no Jamaica offered,

and only moderate supplies of Cochin and Calicut, for

which there was but a slow demand.

NUTME(;S, MACE ANO I'IMEXTll.

Of nutmegs at auction on the 18th, some 112 packages
of West Indian were offered, and di.sposed of at an advance

over previotis rates. Again on the 25th, 360 packages of

West Indian were brought forward, nearly all of which sold

at steady to higher rates. Of mace there has been a steady

demand, on the 11th thirteen packages of West Indian were

offered, the whole of which found buyers at Is. 7d. for fair

pale and reddish. Is. 5(/. to Is. 6^^. for fair red, and Is. for

broken.

In the following week, namely on the 18th, prices had

somewhat advanced. West Indian fetching Is. 9i/. for fair

pale and reddish. Is. 5d. to Is. Id. for fair to good red, and

l.s. to Is. 3'/. for broken. Java at the same sale realized

Is. lOcL for fair pale, and Is. 8c?. for fair red Wild Bombay
was offered, but bought in at f)d. per lb. At the last sale on

the 25th mace declined \d. per lb. West Indian was repre-
sented by 104 packages, all of which were disposed of at the

following rates: good pale. Is. 8cZ. to Is. Dc/.; fair. Is. M. to

!*•. Id.; red and ordinary. Is. 'id. to Js. \d. per lb. Pimento,
at the auction on the 11th, was in small demand, some sales

being effected at 2]'/. per lb., which price has ruled for the

remainder of the month.

AEEOWEOOT. V
A quiet tone has prevailed in this article throughout the

month. On the Uth small sales of St. Vincent were effected

at 1^0?. per Bj. for fair.

SARSPARILLA.

At the drug auction on the 12th, sarsparilla was repre-
sented by 42 bales of Grey Jamaica, 1 1 of Lima Jamaica, 28

of Native .Jamaica, C of Honduras, and 10 of Mexican. Ten
bales, onl}', of grey Jamaica were disposed of at Is. 3'/., and

slightly coarse at Is. 2</. per ft. Two bales of ordinary Lima
Jamaica sold at Is. per tt)., and one bale of sea damaged at

10(7. per ft). Three bales only of Native Jamaica found buyers
at Is. for fair red and 10<7. for dull. Two bales of coarse

Mexican fetched 4-J i. per lb., and Honduras was all bought
in at Is, 8rf. per lb. No further sales of importance have been
made during the remainder of the month.

KOLA, LIME .lUICE, (CASSIA FISTULA.

In the second week of the month, nineteen bags of West
Indian kola, good dried halves were disposed of at Ihd. t«

'2'ld. per lb., and at the last auction a single bag of dried small
and medium Jamaica was sold at i^d. per lb. (_)n the 11th of

the month, common brown raw Antigua lime juice was

brought in at Is. Id. and good pale Montserrat at Is. Sd.

On the 25th, ten puncheons of fair pale raw Dominican
were offered and bought in at Is. Sil. per gallon. Oil of

lime was brought forward at auction on the 11th, six cases

being offered two of which sold at 5s. 6(/. for good expressed
Dominican, Is Qd. being paid for distilled. On the 12th,
two bags of good bright Cassia Fistula .sold at 18s. per cwt.,
and on the 26th. four cases of fair St Lucia were offered and

bought in at 20s. In the early part of the month some

private sales were reported to have been made in Antigua
tamarinds at 10s. per cwt,., in bond.

RICE IN BRITISH GUIANA.
The last fortnightly report of Messrs. Sandbach,

Parker & Co., of Georgetown, on the rice industry of
British Guiana, dated September 17, 1909, gives
information as follows :

—
The weather during the fortnight has been very hot,

and paddy is ripening fast. Some of the new crop will be

ready for reaping at the end of this month. The old crop
paddy is now about all milled, and there will be very littlr

rice in the market for the next fortnight.
The local demand has fallen off somewhat: dealers

were buying from hand to mouth in anticipation of being
able to secure new crop rice at somewhat lower prices than
at present prevail.

The new rice crop will not be in the market iu any
quantity before the end of ( )ctober, though small lots may be
offered early in the coming month.

Shipments to the West India Islands during the fort-

night amounted to about 3,500 bag.s.
We quote to-day, f.o.b. Demerara, for good export

quality :
—

Nominally 18s. 9-/. to 19s. M. per bag of 180 lb. gross.
17s. 3d. to 18.1. 3d. „ „ „ 164 a. „

We have, however, no stock to offer for export.

Lime Juice Tests in Dominica.
The Demerara OjHi-i<il G<nette contains an announce-

ment that arrangements have been made to test samples of
lime juice at the Botanic Station.

Determinations will be undertaken for both raw and con-

centrated juice. For a test giving the total solid.s, citric acid,
and solids not citric acid in ounces per gallon, and the purity
and .specific gravity, a fee of 2s. for each sample of concen-
trated juice, and one of Is. 6^?. for each .sample of raw juice,
^vill be charged. If the test is to include the determination
of citric acid, only, the charges will be respectively Is. Gd.
and \s\ for each sample.
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MARKET REPORTS.
CoMjriTTEE ClKCULAK,

E. A. DE Pass & Co.,

London,—The AVkst I>'dia

September 14 ;
Messrs

August 20, 1909.

Arrowroot—St. Vincent, IJrf. to3|<Z., accordmc! to quality' " " "

"l/lOi.

100/.

I, 12i-/.

45/- to

good brii

l„ 13|(/.

50/-
:ht ti

low
i tine.

Balata—Sliect, 2/<i ; block,

Bees'-WAX—£7 15s. to £S for fair to good.
Cacao—Trinidad, 52/- to (52/- per cwt.

; Grenada, 49/6 to

54/ per cwt.
; Jamaica, 48/- to 53.

CoFrEE—Depressed; Jamaica, 40/0 to

Copra—West Indian, £22 per ton.

Cotton—St. Croix, Antigua, Barbiul:

stains, 6^!?. to Sd.

Fruit—Ko quotations.
Fustic—No quotations.
Ginger—Common to good common,

middling to middling, 51/- to 55/-

57/- to G5/-.

HoKEY—23/0 to 30/.

Isinglass—No quotations.
Lime Jcice—Raw, 1/2 to 1/3 per gallon ; concentrated,

£'1815.v. per casicof 108 gallons; Otto of limes 5/6 to 6 .

Logwood—No quotations.
Mace—Firm.
Nutjieos—(,^>uiet.

Pimento—Connuon, 2i(/. per lb.; fair, 2|rf.; good, 2i^d.

Rubber—Para, tine hard, .S/2J( per lb., tine soft, 7/3; tine

Peru, 8/1; Negrolieads, 'Blan.aos 4/U(/; Islands, 33:
Cameta, 37 ; Peruvian, 4 4.

Ruji—Jamaica, 2, 11 to 7/- ; Demerara, no quotations.
Sugar—Crystals, 14/() to Ki/- , Muscovado, 12/- to 15/-

pL-r cwt.; Syrup, ]3;'0 ; Molasses, no quotations.

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

3, 1909.

Cac.a.0—Caracas, ll^c. to 12ic. ; Grenada, llj'c. to 12|c. ;

Trinidad, lie. to 12c.; Jamaica, ;>|c. to lie. per lb. ;

Dominica, lie. to llic.

Cocoa-nuts—Jamaica, select. $28-00; culls, §18-00;

Trinidad, select, $27-00 to .§28-00; culls, §17-00
to $18-00 per BI.

Coffee—Jamaica, ordinary, 7Ac. to 74c.; good ordinary,
8c. to 8|-c.; and washed 9ic. to 10c. per ib.

Ginger—9c. to 12c. per lb.

Goat Skins—Jamaica, no quotations ; Barbados, 50c. to

53c.
;
St. Thomas, St. Croix, St. Kitts, 47c. to 50c. per

lb., dry flint ; Antigua, 48c. to .50c. pur lb.; Caburettas

from 35c. to 40c. ))er skin.

Grape Fruit—•?2-75 to §3'25 per box.

Limes—Dominica, §4-75 to $5-50 per barrel.

Mace—28c. to 34c. per lb.

Nutmegs—llO's, '.)k. per lb.

Oranges—Porto Jfico, .?l-05 to .§1 -.50 jier box.

Pimento—4j|c. to 4Jc. per lb.

Sugar—Centrifugal's, 96°, 4-17c. per lb. Mu.scovados, 8!)°,

3'C7c,; Molasses, 89°, 3-42c. per lb., all duty paid.

Trinidad,—^Messrs. Gordon, Grant &, Co,, September

18, 1909.

Cacao—Venezuelan, $1 1 -50 to $1 1 -75 per fanega ; Trinidad,

$11-40 to $11-75.

Cocoa-nut On.—68c. per Imperial gallon, cask included.

Coffee—Venezuelan, 8c. to 9c. per tb.

Copra—.?3-75 per 100 lb.

Dhal—$4-00 per 2-l>ushel bag.
Onions—$2 -fto to $2-»iO per KM) ft.

Peas—Split $5 -.50 to $5-75 per bag.
POTATOS—English, $160 to $!-<)(» 'iier llH) 11,.

Kick-Yellow, $4-70 to $480; White, §500 to $5-25

per bag.
Sugar-American cru.shed, $510 to $5-20 per 100 ft.

Barbados,^Messrs. Leacock & Co., September 27 ;

}*Ie.ssrs. T. S. Gaeraway i Co., September 27 ;

1909.

Arrowroot—St. Vincent, §3-75 per 100 ft.

Cacao—§11-00 to $12-00 per 100 ft.

Cocoa-nuts—§14 -00.

Coffee—Jamaica and ordinary Rio, $9-50 to -SHOO per
100 lb. , according to quality

—scarce ; A'enezuelan,
.811-00.

Hay—.81-00 per 100 ft.

Manures—Nitrate of soda, §65-00 ; Cacao manure, §48-00;
Sulphate of ammonia, §75-00.

Onions—Strings, $3-00 per 100 ft.

Peas-Split, .§6-00 per bag of 210 ft.; Canada, §4-00 per
bag of 120 ft.

Potato's—§2-10 to $2-,50 per 160 ft.

Rice—Ballam, Calcutta, no quotations ; P,-itna, .§3-80 ;

Efingoon, $3-00 per 100 ft.
; Demerara, Ballam, §4-63-

to §5-25 per 180 ft.

Sugar—Dark Crystals, 96°, no quotations ; Muscovado,
89°, no quotations ; Centrifugals, no quotations.

British Guiana.—Messrs. AVieting a- Richter; Mes.srs.

Sandijacii, Parker A- Co., September 17: 1909.

ARTICLES. Messrs. Wieting
it Richter.

Arrow Koor— St. Vincent

Balata—Venezuela block
Demerara sheet

Cacao—Native
Cassava—
Cassava Starch—

Cocoa-nuts—

Coffee— Creole

Jamaica and Kio
Liberian

Dual—

Green Dhal
El>lio.s—
Molasses—Yellow
( )NloNs—Tenerirt'c

Madeira
Garlii- -

Peas—Split

Marseilles

Plantains—

PoTATOS Nova Scotia

Lisbon

PoTATos-Sweet, Barbados
]{iiE Ballam

Creole
Tannias—
Yams- -White

Buck ,

Sugar—Dark crysta"?'

Yellow 'f

White
Molasses

Tim li E It —G reenheart

Wallaba shingles

,, Cordwood

$8-50 to .§9 00

per 200 ft.

Prohibited.
48c. to 50c. per tt>.

12c. per ft.

Messrs. .S.iSD-

BACH, Parker
it Co.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.

Volume I. Xo. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d.

Volumes IT, III, IV, V, VI, VII, and VIII:—Price S*-. each
;
Post free 2.?. Sd.

Volume IX. Nos. 1, 2, 3, and 4. Price Qd. each number. Post free, Sd.

Volume X. No. 1. Flower-bud ilaggot of Cotton ; Bourbon Cane in .Antigua : Bourbon and other Varieties of Cane
in Barbados

;
Soils of Nevis

;
Cotton Selection in the Leeward Islands

; Leguminous Crops and Soil

Inoculation. No. 2. Central Factories ; The Underground System of the Sugar-cane ;
The Cotton

Industry in the West Indies
;
Observations on Molasses

;
The Treatment of Orchard Soils in Cultivation

in the West Indies ; The Scarabee of the Sweet Potato. Price Gd. each. Post free, Sd.

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 fifty-nine. The following list gives particulars of all the pamphlets which are still available. The mis.sing
numbers are out of print and can no longer be supplied :

—
SuoAR Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

•Seedlini; and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in "1900. No, 3, price 2d.; in 1901, No. 13, price 4-/.; (16) Hints on Onion Cultivation. Price 2d.

in 1902, No. 19, price 4<?.;in 1903, No. 26, price 4.?.; (17) General Treatment of Fungoid Pests. Price 4(i.

in 1904, No. 32, price 4(7. (18; Recipes fur Cooking West Indian Yams. Price 2d.

••Seedling Canes and Manurial Experiments at Barbados, (25) Ground Nuts in the West Indies. Price 2d.

in 1903-5, No. 40, jirice 6rf.; in 1904-(i, No. 44, price M..; (28) Barbados and Porto Rico Molasses. Price 3ri.

in 1905-7, No. 49. price 6(/.
;
in 190ti-S, No. 59, price M. (34) Ncjtes on Rabbit Keeping in the West Indies. Price 2d.

'•Seedling and other Canes in the Leeward Islands, (35) Information in regard to Agricultural Banks. Price 5i,
in 1900-1, No. 12, price 2d.; in 1901-2, No. 20 price 2-1; (37) Cultivation of Oranges in Dominica. Price 4d.
in 1902-3, No. 27, price 2,1.; in 1903-4, No. 33 price id.; (38) Cultivation and Curing of Tobacco. Price 4d.
in 1904-5, No. 39, jmce 4d.; in 1905-6, No. 46, price 4d.; (41) Tobago, Hints to Settlers. Price 6d.

in 1906-7, No. 50, price 4d.;in 1907-8, No. 56, price 4rf. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
Manurial Experiments with Sugar-cane in the Leeward Islands, tions. Price 2d.

in 1902-.3, No. 30 price 4(i.
;
in 190.3-4, No. 36, price 4(/.

; (45) A. B. C. of Cotton Planting. New and Enlarged Edition,
in 1904-5, N<.). 42, jn-ice 4<7.

;
in 1905-6, No. 47, price 4(7.

;
Price Qd.

in 1906-7, Ni^. 51, price 4d. . in 19IJ7-8, No. 57, price 4(7. (52) Hints for School Gardens, Revised Edition. Price 4f^

Sc.^LE Insect.s. (53) A. B. C. of Lime Cultivation. Price 4(7.

Scale Insects of the Lesser Antilles, Part I. No. 7, price 4(L; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
Part II., No. 22, price 4(7. Price 4-7.

General. (55) Millions and Mosquitos. Price 3(7.

(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (58) Insect Pests of Cacao. Price 4(7.

price 4(7. (00) Cotton Gins, H'jw to Erect and Work Them. Price id.

(9) Bee Keeping in the West Indies. Price id. ('Jl) The Grafting of Cacao. Price id.

The above will be supplied post free for an additional charge of hi. for the pamphlets marked 2d., Id for tho^e
marked id., and Ud. for Nos. 40, 41, 44, 45, 49, and 59.

The 'AGRICULTURAL NEWS'. A Fortniguuiy ^teview.
The '

Agricultural News '

contains extracts from official correspondence and from progress ana
other reports; and, in fact, any infoni'ation 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, jjost free, 2d. The subscription price, including postage, is
2s. 2<7. per half-year, or 4s. id. per annum. Volumes IV, V, VI, and VII complete, with title page and inde.-c, as issued
—Price 4.5. 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 ths Agents All
applications for cojnes are to be addressed to the Agents, not to the Dejjartment.

^^ Agents.
The following have been appointed .'?|ents for the sale of the publications of the Department :

—
London: Messrs. Dulau i; Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moseley, Agricultural School.
Barbados : ilessrs. Bowen & Sons, Bridgetown. St. Lucia : Jlr. il. A. Lawrence, Botanic Station.
Jamaica: The Educational Supply Company, 16, King Dominica: Mr. .1. R. H. Brid(;ewater, Roseau.

.
Street, Kingston. Jlontserrat : ]\Ir. W. Robson, Botanic Station.

£rt<tsA (?tti'a?i(t.- The 'Daily Ciironicle'Office, Georgetown. Antiqua : Mr. S. D. Malone, St. John's.
Trinidad: Messrs. Muir-Marshall & Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Agency, Basseterre.
Tobago : Mr. C. L. Plagemann, Scarborough. Nevii : Mr. S. D. Malone, Charlestown.
Grenada :

' The Stores,
'

(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorff's Dissolved Peruvian Guano—For sugar-cane and general usb

OhlendoriT's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorif's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OE DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

FOR_SALE.
One TRIUJIPII Steam Dryer (NEW) mode by Bart-

lett & Snow Company, Cleveland, 0., suitable for

drying Starch, ]\Iolascuit, Pressed Tankage, Clays,
llubber, etc.

COST £12.5. Will ship F.O.B. for £100.

Further information apply to :
—

il. A. l"l!x\MI'TOX,
L. HOSE A- CO., LTD..

Bath Estate,
])(iiiiiiiii-u

THE BARBADOS CO-OPERATIVE COTTON
FACTORY, LIMITED.

BRIDGETOWN,

COTTON^EIiD.
We are prepared to purchase best quality

Cotton seed at prices equivalent to the current
rates of the Liverpool market. Terms : Cash on
delivery of Seed.

N.B.—All seed must be fresh and in sound
condition. Second quality seed must be shipped

FOR SALE.
By PUBLKJ AUCTION at Antigua E.W.L, on ilon-

day the l-Oth day of November, 1909, at 12 o'clock noon, <in

llic |)rrinisi.'S, tlio valuable Plantations known as COLE-
BROOKE'S, SKERRETT'S and THE GRANGE,
containing 690 acres, with first class Cotton Ginnery, Dwelling
Houses, Stores and numerous other buildings. Projieriies
are suitable for Cane, Cotton, and Lime cultivation.

Further particulars on application to :
-

Messrs. McDONALD & DOUGLASS,
43, Church Street,

St. John's, Antigua, B.W.I.

(Solicitors liaving carriage of the .sale.)

FOR SALE.
By PUBLIC AUCTION' at Antigua, B.W.I., en Mon-

day the first day of November 1909, at 12 o'clock noon,
on the premises, a valuable sugar plantation known as

SANDERSON o ESTATE, to-ether with the estate

ailed UPPER FREEMAN'S, and lands called

OSBORNE'S PASTURES containing .512 acres, of

which 211 are in cultivatiun. Usual estate buildings and

works, together wi:h IS head of live stock and other things

accessary thereto. ^<Vtlefeasible Title.

Further
pr.'^

'culars on application to :
-

Messrs. McDOVfALD & DOUGLASS,
43, Church Street,

St. Johns, Antigua, B.W.I.

(Solicitors having carnage of the .sale.)

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados.
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other pests.
Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD
'

BORDEAUX MIXTURE.

WORKS !

Newark, N.J., U.S.A.

[17S.]

MAINTAIN THE YIELD-

.^..^^^safl

The problem in Cane Culture is Ikjw to maintain the yield. Continued cropping exhausts the soil of all its

available Jilant fond.

The solution to the problem i.^ proper tillage and rational fertilizing.

Potash, riiosphoric Acid, and Nitrogen in propci; proportion always pay when applied to well tilled soil.

For free literature and special information on Tropical Agriculture address to :

GERMAN KALI WORIv;S.

30 Empedrado,
Box 1,007, Havana, Cuba.
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The Imperial Institute.

^ HE increased interest in the colonial and

'^'"''^ other possessions of England, and the

v^3?ife^i% recognition of their importance as sources

of commodities which could not be produced in that

country have made a great difference in the way in

which those possessions are regarded by the Mother

Country. This change of attitude has taken place

most quickly during the last twent}' years, and the

erection of the Imperial Institute at South Kensing-

ton, as the National Memorial of the Jubilee of Queen

Victoria, was its direct outcome. Opened in May 1893,

this institution has quickly increased in importance
and usefulness until the present time.

An appreciation of the intimate connexion between

the work of the Imperial Institute and the progress of

the English possessions will be gained when its object
is considered. This is stated in the Report of the

WiirJ: of tlie Imperial Institute, 1908*, to be 'to

promote the utilization of the commercial and indus-

trial resources of the Empire by arranging comprehen-
sive E.'chibitions of natural products, especially of the

Colonies and India, and providing for their investiga-

tion and for the collection and dissemination of

scientific, technical and commercial information relat-

ing to them '. Thus the provision of the best,

unbiased scientific research and advice is made, for the

special purpose of the advancement of commerce.

This work must naturally be passive as well as

active. That is to say there must be the provision of

both literary and e.xamplary records, as well as of advice

and the results of investigations which are designed for

a direct commercial application. The former of these

exists in the valuable Colonial and Indian Collections,

by which raw materials and primary manufactures are

displayed for public examination; and in the Reference

Library, which provides works of reference relating to

the Colonies and India, with such periodicals and

newspapers as are likely to be required by those using
it. The latter is provided in the Scientific and

Technical Department, which includes a special staff

and research laboratories; in the Bulletin of the

Imperial In^fltute, which is described in the report

already referred to as
'

a quarterly publication contain-

ing a record of tlie work of the Imperial Institute,

in its various branches, as well as special articles

on subjects connected with the industrial utilization of

* Colonial Reports—Annual, Noi 601.
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mineral and vegetable products'; and in a Centre Stand

in connexion with the public exhibition galleries, where

personal attention is given to enquirers, and publica-

tions are distributed.

The Colonial and Indian collections are open free

to the public daily. These are very compre-

hensive, and, being arranged on a geographical

system, convenient for reference. The Library and

Heading Rooms give facilities for access both

to standard and current scientific and commercial

publications ; they are available for Life Fellows of the

Imperial Institute, as well as for others who have

obtained a proper introduction.

The Scientific and Technical Department was

established for the purpose of making expert enquiry

into the properties and possible uses of new or

unexploited natural products from the Colonies and

India, and of giving trustworthy scientific advice on

matters connected with industries that are already well

established in those parts of the world. This work

is by no means of the nature of a merely academic type

of investigation. It is technical, and is directed with

the chief aim of becoming useful commerciall}'. Its

scope cannot be indicated better than by quoting from

the Report already cited : 'Materials are first investi-

gated in the research laboratories of the department, and

are afterwards submitted to fiirthsr technical trials by
manufacturers and other experts, and finally are com-

mercially valued.' This work is chiefly initiated by the

Home and Colonial Governments and the Government

of India. It may also be undertaken for British repre-

sentatives abroad, through the medium of the Foreign

Office. Investigations on behalf of private individuals

are only made under special circumstances. Other

means for increasing the effectiveness of this department
are the maintenance of a sample room by it, where

samples of the products which have been dealt with up
to the present are kept; co-operative work with the Agri-

cultural and Jlines Departments in the Colonies; mineral

surveys under the supervision of the Director
;
and

an-angements by which the operations of the Agri-

cultural Departments in West Africa are correlated with

the work of the Imj)erial Institute.

The Bulletm of tin' Impcr'ud Institufc is, as has

been stated, published ipiarterly. Its scope may be

indicated by reference to the contents of a recent

number (Vol. VII, No. 2). These included : Recent

investigations in regard to food grains, cotton, fibres,

rubber, and graphite ; general notices regarding the

occurrence, use and development of economic products

siich as tungsten ores, peppermint oil, silk from the

Tussore silkworm, and cacao
; general notes in connexion

with various publications and with samples that have

been submitted for examination
;
summaries of recent

reports and other publications received at the Imperial
Institute from Agricultural and Technical Departments
in the Colunies and India, as well as of general Colonial

and Indian publications; notices of recent scientific

literature
;
and a Ijst of recent additions to the Library.

Thii wiJl serve tp show the wide range of subjects
dealt with in the 'Bulletin. The Centre Stand for the

facilitation of the distribution of literature and the

provision of personal attention and advice contains

a supply of pamphlets, circidars, hand-books etc., which

are intended to be of use chiefly to the scientfic

or commercial enijuirer, and to the intending emigrant.

From a less general point of view, other interests

that are served by the Imperial Institute are those

of the administrative departments in East and West

Africa, and of representatives from the Colonies or

India who may require room for meetings or receptions
in London. In regard to the first, special courses in

tropical hygiene, law, accounting and tropical resources

are provided for candidates who have been selected

for administrative appointments in East and West

Africa, instruction being given in the last subject by
members of the Scientific Staff of the Institute.

Lentil the end of 1902, the Imperial Institute was

managed by a Governing Body and an Executive

Council, on the latter of which the Indian Empire and

all the British Colonies and Dependencies were

represented. After this, its management was trans-

ferred by Act of Parliament to the Board of Trade,

assisted by an Advisory Committee. This Com-
mittee includes representatives of the Colonies and

India, and of the Colonial and India Offices, the

Board of Agriculture and the Board of Trade. During
last year, great progress was made in improving the

Colonial and Indian Collections. This was effected

by reorganization and the receipt of fresh exhibits, the

arrival in London of exhibits from all parts of the

British Empire for display at the Franco-British

Exhibition at Shepherd's Bush affording an especially

good opportunity for replenishment.

Special recognition of the assistance given by (he

Imperial Institute has been shown during the past

year in the action of the Transvaal tiovernment in

considerably increasing its previous subscription, and in

that of the Government of the Australian Common-
wealth in announcing its intention of contributing
toward its funds. Gratifying as these incidents are,

no better testimony as to the value of this institution

is required than that which is aftbrded by the recogni-

tion of the scope and tboroughncss of its work.
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SUGAR INDUSTRY.

Cane Variety Experiments in Antigua.

At a meeting of the Agricultural and Commer-
cial Siiciety, Antigua, held on September 10, 1909,

Mr. H. A. Tempany gave an acccount of the trials with

varieties of sugar-cane that were conducted in that

island, during the season 1908-9, by the Imperial

Department of Agriculture.

Mr. Tempany put before the meeting a short summary
of the results of the sugarcane experiments conducted by
the Imperial Department of Agriculture during the last

season.

The experiments had been laid out under the direction

of Dr. Watts, but the work in connexion with the reaping
Lad devolved on him.

The method of planting and the treatment of tlie canes

during growth had been the same as in previous years; the

canes under experimental cultivation had received the sume

care and treatment as the ordinary canes o)i the estate.% and

thus the results of the experiments could be directly compared
with crop results. The following estates had been used as

experiment stations: Cassada Garden, Bendals, Friars Hill,

Toralin.sons, Blubber Vallej-, The Diamond, Ffryes, Big
Duers and Thibous.

The rainfall during the year had been deficient and

badly distributed, and as a result the crop had suffered

considerably, the total output of sugar for the i.sland being
about 8,600 tons. The quantity of syrup and molasses

exported v.-as somewhat greater than usual, and it was

interesting to note that the quantity of grey crystals

e.-cceedod the amount of mu.scovado sugar produced.
With regard to the experiments themselves, in'teadof there

being twenty-one varieties of cane in duplicate plots on the

various stations, forty-two varieties had been planted in single

plots, the total number of plots being the same as in previous

years, but the number of different varieties being doubled.

Taking plant canes first, the following fourteen canes

had given the best results:—
Plants. Sucrose per gallon. Sucrose per acre,

in pounds. in pounds.
1, B4,.il9G 1-87 5,800
•2. D.G2.5 1-85 5,.540

3. Sealy Seedling 1-97 5,410
4. D.S4S 2 01

'

.5,140

-5. B.;b696 1-86 4,670
(). b.376 2-06 ' 4,590
7. B. 1,753 1-Sl 4,460
8. I).l,452 1-82 4,410
9. B.156 1-88 4,390

10. D.116 1-84 4,190
11. B.1,355 2-06 4,120
12. D.109 1-93 4,030
13. B. 1,528 1-95 3,980
14. B.1,030 203 3,840

The results were poor, and considerably below the

average for the past eight years. It should be noted that

eight out of the first fourteen canes are newly introducad

varieties, and that .six out of these eight gave exceptionall}'

good results during the season 1907-8 .

stand 14

14

14

14

6

Sealy Seedling, an old favourite, had again given good
returns, while B.208 had dropped down to seventeenth on

the list, as it did not appear to be able to withstand drought.
Of the first fourteen, six were canes which had been

grown during at least four seasons, and all these had

proved their value except D.625. B.4,596 had shown
itself to be the best cane of the year, and was recommended
as being worthy of careful and extended trial by planters.

Taking the results on each estate, a method of com-

parison introduced by Dr. Watts, it is found that :
—

B.4,596 stands among the first 14 canes on 9 estates.

i5-iw53 ,, ,, „ ,,
14 ,, ,,

8 ,,

B.109 1

B.3,696 I

D.625

Sealy Seedling
B.376 1

B. 1,528/
D.S48

"I

D. 1,452 -

B.156 J

B.1,355 stands ,, „ „ 14 „ „ 3 „

B.1,030 „ „ „ „ 14 „ „ 2 „

The yields from ratoon canes bad been especially low last

season. D.109 had taken first place, and .seemed to bear

out its reputation as a good ratooning and drought resisting

cane. B.306 and Sealy Seedling followed next in order.

B.208 had dropped to the tenth place, and had again shown

inability to withstand drought. White Transparent, it may
be noted, had taken a very low place.

Ratoons. Sucrose per gallon. Sucrose per acre,

in pounds. in pounds.
1. D.109 207 •

3,500
2. B..306 2-17 3,230
3. Sealy Seedling 1-96 3,040
4. I).9.5 2-19 2,950

.5. B.147 2-06 2,940
6. B.109 2-04 2,940

7. B.376 21 1 2,790
The same method of comparison as for plant canes gives

the following results :
—

Sealy Seedling stands among the first 7 canes on 7 estates.

1' 308 ,, ,, ,, ,, 7 „ ,,
5

,,

B 156 )

D. 116 I

D.95
j

H.109 , ,, „ ,, :„ 7
,, „ i II

D.109 I

Burke \ ^ .^

Y^/ji j
" " " " ' " >>-"».

With regard to the newly introduced canes, B.4,596

had again come out first, followed by B 1,528, B.3,696 and

B. 1,753, an order which corresponded closely with that

observed in the case of plant canes.

iVew Varieties, Sucrose per gallon, Sucrose per acre,

Ratoons. in pounds. ,
in pounds.

1. B.4,.596 2-00 1,780

2. B.l,5i8 2-02
'

4,2.30

3. B. .3,696 1-88 > 3,720

4. B. 1,753 1-82 3,080

.5. D.790 1-91 2,730

6. D.132 1-82
'

2,500

7. D.1,119 1-82 2,430

Mr. Tempany concluded his remarks by thanking the

planters and estate owners, who had been of great assistance

to the Department in enabling it to carry out the sugar-cane

experiments for the last year to a siTccessful issue.

stand
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WEST INDIAN FRUIT.
THE SOIL REQUIREMENTS OF THE

PINE-APPLE.
1'he reason \vli\' iho pine-apple \\ ill Hourisl^ on

some soils, while it is a complete failure on others, is

not fully unilerstood. The following,' notes, which are

talien from Bulletin No. 8 of the Porto Rico Experiment
Station, contain interes^injj; information in the matter,

and indicate that there is no r(a^on why the cultivation

of this plant should not be liied on widely varying

types of soil, piovided that especially careful attention

is given to the matter of drainage:
—

In Florida most of the pineapple soils consist of over

99'.5 per cent, of insoluble silica or sand of rather coarse

texture. The meclianical analysis shows very small amounts

of organic matter, very fine .sand, silt and clay. Soil of this

character is not very often found in I'orto liico, or, as

a matter of fact, in the West Indies. It was therefore

a question for the pioneer planters of Porto llico as to v;hat

soil to choose for pine-apples. True enough, they were

found growing wild in many section.s, and had been

cultivated in limited quantity near Lajas for a great

many years, but nothing was known beyond the fact

that pine-a[)ples would thrive there in a certain restricted

locality, and it w-as believed that they would not thrive on

soils more than half a mile distant. The practice of the last

few years has shown beyond question that pines can be

produced on soils of widely different character; although the

best (juality of fruit is raised on soils somewliat resem-

bling those of Florida.

The three requirements of the pine-apple plant are that

the roots must have a limited amount of water, the necessary

supply of plant food, and an iinlimitcd amount of air. It

will be understood that a well-drained sandy soil, in which

the individual soil particles are coarse, fills some of the

requirements. It will need frequent stirring of the top soil

until the plants become large enough to .shade and protect it

from evaporation. The plant food, of course, will have to be sup-

plied. In clay soil and in loam and even in fine sand the condi-

tions are not so readily controlled. A heavy rain will pack
the surface, excluding the air from the roots, and unless the

land is bedded, the water is likely to remain in the soil long

enough to cause serious injury to tlic roots.

Aeration is really the underlying principle of pine-apple
cultivation. Tlie pine-apple plant is not averse to water,
but the water, when filling up the soil, excludes the air. 'We

have grown plants in jars of water for months, and found

the root development to[ be vigorous and healthy, and the

increase in the weight of tlic plant equal to that of plants

grown in soil. We have also grown plants in tubes filled

with gravel previously washed with hydrochloric acid and
distilled water, and in similar tubes which were perfectly
empty, and we found that by watering every day with a very
dilute plant-food solution, roots were developed and the

plants increased in wf-ight, not alone in the tubes containing
gravel, but also in tho.se which were empty and that served

only to support tl|ie plant and protect the roots from light.
These methods

arej
not recommended asbeingpractical,but they

serve to illustrate, the nature and the requirements of the

pine-apple plant. Methods (piite similar are followed on the
Fhnida Key.s, where pine-apples are often planted in a few
inches of leaf mould on the top of the liare coral rock, and
whenever the amount of soil is in.sufiicient to suj)port the

))lant a few pieces of stone are used to hold it in place.
Under .-ui-h conditions, pine-apples will grow and produce
fruit until the leaf mould is all exhausted. The reason for

not growing for a longer time is not so much the lack of

.soil for root formation as the exhaustion of plant food.

This is further illustrated in the pine-apple regions in

Florida, where the soil only serves as a support for the

plant and all the necessary plant food must be added. These
are some of the things known, but in applying this knowledge
locally it is often found that there are other conditions

which we are not yet able to explain. For instance, one
soil may to all appearances be physically suited and yet be
a failure, while another may seem to be anything but
a pine-apple soil and yet produce a satisfactory growth of

plants and yield of fruit. It is therefore never safe to say
that a field will or will not produce pine-apples before

making a practical test. The amount of preparation needed
and the methods to be followed will depend entirely uiiou
the cla.ss of soil selected.

THE MANUFACTURE OF LEMON OIL.
A perusal of the following jiaragraph will show

that the method for the extraction of oil from the rind

of the lemon that is used in Sicily is similar in

some respects to the '

ecuelle
'

method that is employed
for a similar j)i'ocess with the lime in Montserrat and
other West Indian Islands :

—
111 a recent re[iort, the United States Consul at .Messina

refers to the lemon oil iiuunifacturiiig industry of Sicily, and

gives some interesting particulars of the method in vogue
there in the manufacture of tlie oil. In order to prepare the

essential oil, lie states, tlie peels are first soaked in water for

some four or five minutes for the purpose of softening the

envelopes of the oil vesicles, and rendering easier the

expres,sion of the oil. The peels are then carried to the
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-espre.ssing rnom which is usually darkened, and kept as cool

as possible, to guard against any changes in the character of

the delicate and unstable oil. In the expressing room each

workman is seated on a low stool, and has before him
a glazed earthenware bowl, across whiqh, and resting in

depressions in the rim, is a wooden md run through a good-
sized sponge. In his left hand the workman holds another

sponge, often cup-shaped, against which he presses the

outside of the peel, giving this a circular twisting motion.

By this means the walls of the oil cells are broken, and the

oil is S(jueezed out into the sponge to drip into the bowl.

In this, the oil ri.ses to the top of the water, and can be

decanted otf. The oil is filtered into large copper containers,
in which it is stored to await sale. Various machines have
been tried for expressing the oil, bnt so far without success.

The amount of oil obtained will vary largely, according to the

district and the season, but will average from 0'7 D). per
1,000 lemon peels to 1 lb., and, in rare cases, to as much as

li lb. (Xafaf Aijrinilliiral Jumna/, .Iu!y 1909.)

THE MANUFACTURE OP IflTRATE OF
LIME.

The following is abstracted from a paper on this

subject by Herr Sam Eyde of Christiania, which

appeared in the Jan mat of the Royal Society of
Arts :

—
In order to explain the llirkeland-Eyde method, it is

necessary first to describe the flames, consisting of arcs of

light, which are used in the electric furnaces. The forma-

tion of the Hinie occurs through an arc of th? electric flame

being formed between the points of the electrodes, wdiich are

close to each other. By this, an easily movable and flexible

current is established which, with the arrangements made,
will be found in a highly magnetized field. The electric arc

that has been formed moves, on account of this magnetic field

with great velocity perpendicularly to the lines of force, and
the electric arc's foot draws back from the points of the

•electrodes. AVhen the length of the electric arc increases,

the electric resistance becomes greater and the ten.sion

increases, until it becomes so great that a new electric arc

starts from the points of the electrodes.

To regulate the current, an inductive resistance is u.sed

in series with the flame. With an alternating current, all

these arcs are formed in ojiposite directions and appear to the

eye to be circular discs. It appears that we have discovered

in this flame a powerful technical means for the oxidation of

the nitrogen of air. The flame in our furnaces burns with

a steadiness that is really astoni.shing.

On electrodes of 1"5 cm. thick cnp[)er tubing, through
which water passes for cooling them, one can take up over

1,-500 horse-power, with a flame of I'S m. in diameter. The
chamber in which the flame burns is circular, of only a few
-centimetres width, and about 2 m. ini diameter. After

the oxide of nitrogen is formed in the furnace, it is converted

in the oxidation tank into peroxide of nitrogen, and in the

absorption towers into nitric acid.

The flame chamber of the furnace is formed of fire-clay

brick; through the walls of this the air is conveyed to the

flame. The nitrous gases formed in the flame escape

through a channel made along the casing of the furnace,

which, like the flame chamber, is furnished with fireproof

lining.
With this furnace we have achieved such steady working

that it burns for weeks without any regulation worth

mentioning. It may further be stated that the maintenance
of the furnace and its repairs are simple to a degree, as the
most exposed portion.s, the electrodes, only require to be
changed every third or fourth week, and the fireproof masonry
every fourth to sixth month.

The temperature in our flames exceeds .3,000, or perhaps
3,.j00, degrees Centigrade. The temperature of the escaping
gasesinay vary between SOO' and 1,000" C, during ordinary
working. Tiie furnaces are made of cast steel and iron, the
middle of the furnace being built out to a circular flame-
chamber. r,y aid of centrifugal fans, the air is brought into
each furnace through tubes from the basement.

When the air in the flame-chamber has been treated by
the electric flame.s, the nitrous gases formed pass out through
a channel built along the casing of the furnace, and thence
out through the lower part of the furnace to two fireproof-
lined gas-collecting pipes, about 2 m. in diameter, which
convey the gas through the basement out to the steam boiler
house. In the boiler house the gas passes through four steam
boilers, in which the temjierature, which was, as mentioned,
1,000 degrees Centigrade, is reduced. The heat given ott" by
the gas is used for concentrating the proilucts, and in the
winter time for warming the factory buildings.

The steam produced in the, boilers is utilized in the
further treatment of the products. In the boiler house there
are also two large and two small air-compressors, which
supply compressed air for pumping acids and lye in the

factory '.s various chemical departments.
The gases pass on from the steam boilers through an

iron pipe into the cooling house, with the object of completing
the cooling commenced in the steam boilers. This cooling is

necessary in order to obtain a suitable ab-sorption. Each
cooler consists of a great number of aluminium tubes, over
which cold water runs, while the hot gases pass through them.
The temperature of the gas is considerably reduced. From
the cooling chambers, the gases go on to the oxidation tanks.

These oxidation tanks are vertical iron cylinders, lined
with acid-proof stone. The object is to give the cooled gases
a sutticient period of repose, in which the oxidation of the
oxide of nitrogen may have time to take place The necessary
amount of oxygen is present in ample quantity in the air
which accompanies the gases from the furnaces. From
the oxidatiim tanks the gases are led into the absorption
towers. All the towers are filled with broken quartz, which
is neither attected by nitrous gases, nor by nitric acid. To
assist the passage of the gases on their way from the

furnace.s, there are centrifugal fans, constructed of aluminium,
on each row of tow'ers.

The gases enter at the base of the first tower, go up
through the quartz packing and thence, by a large earthen-
ware pipe, enter the top of another tower, through which
they pass downwards through the quartz at the bottom of
the third tower, and so on, until the air, relieved of all

nitrous gases, leaves the last tower. Water trickles through
the granite tower, and this is gradually converted into weak
nitric acid, while the liquid used in the wooden towers is

a .solution of soda. The absorbing liquid enters the top of
the tower and is distributed in jets by a series of earthen-
ware pipes, so that the [lermeating gases come into
immediate contact with the absorbing liquid. In the granite
towers nitric acid is thus formed, i and in the wooden lowers
a .solution of nitrate of soda.

The final stage of the process is the neutralization of
the nitric acid thus obtained, by means of limestone.
From the liquid formed, solid

'

nitrate of lime
'

(calcium nitrate) is separated by heating it in vacuun*

evaporators.
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WEST INDIAN COTTON.

Messrs. Wolstenliolme and Holland, of Liverpool,
write as follows, under date September 27, with

reference to the sales of West Indian Sea Island

cotton :
—

Since our last report, about 100 bales of AVest Indian

Sea Islands have been sold, at rather hardening rates.

The .sales are chiefly comprised of Barbados cotton at

14r/. to 1(>,/.

The Savannah iviarket ,lias opened at l-^L for the best

Oeorgias and 131(7. lor the best Floridas, and the market is

steady to firm.

The report of Bfe.ssrs. Henry \V. Frost & Co., on

Sea Island cotton in the Southern States, for the v,-eck

ending September 18, is as follows:—
There have been no receipts of new crop Sea Island

cotton during the week, and it may be a fortnight yet before

Kutticient cotton is marketed to admit of factors olfering any-

thing for sale. Itecent rains have retarded the harvesting
and delayed the movement.

THE BREEDING OF COTTON IN THE
UNITED STATES.

The breeding of types of Sea Island cotton imnuine to

various diseases, the securing of tyjjcs of nitrogen-gathering

plants to use in rotation with such kinds of cotton, and

improvement of the fibre of other kinds of cotton and of its

productivity, are among the achievements of plant breeders.

Hybridization and seed selection in the case of existing

crops have been performed scientifically to produce varieties

to meet new conditions, to produce larger yields, to resist

cold, drought, and disease. With the advent of the cotton

boll weevil the iMceding of cottons fitted to escape weevil

injury, to produce longer stajile and heavier yield.s, and to

resist wilt, root-rot, and other diseases, was undertaken with

gratifying results.

Several entirely new cotton hybrids have been

developed, which possess great improvement over frrmer

varieties. This Department's newly-bred, heavy-yielding,

long-staple Upland cotton, the Columbia, received a gold
medal at the Jamestown Exposition.

The wilt-infested cotton soils of the South-east have
been outwitted by the breeder of wilt-resistant varieties of

both Sea Island and Upland cotton. The breeder has hastened
the maturing of cotton to ensure, the safety of the crop upon
the arrival of the boll weevil. A'arieties of Cluatemala cottons

have been introduced and acclimatized because they have
characteristics that enable them to resist the boll weevil.

The United states imports about §15,000,0C0 worth of

Egyptian cotton annually for the manufacture of special
fabrics. The growing, grading and handling of this crop
have been so perfected that the product is exceedingly
uniform, and the fibre being of a very high qtiality, fancy
jn-ices are always received for it.

For a number of years the Department has been

endeavouring to establish this crop in the United States.
Several years ago, some work was undertaken in the South-
west, notably at Yuma, in cooperation with the lieclamation

Service, on one of their projects. This work has already
progressed sufficiently to warrant us in saying that there
is great promise - of establishing an important cotton

industry in the region mentioned.

During the past year, a total of about 40 acres was
planted in Egyptian cotton at various localities in South
Arizona, seed of the acclimatized strain that has been grown
for si.x years in the South-west being used. The indicaticjns

point to an averagti yield of ] to U- bales per acre wherever
the i)lanting was done in good season and the cotton received
rea.sonable care. A good commercial fibre was obtained,
satisfactory in strength and fineness, but not in the matter
of length and colour.

It is planned to sell the product at the highest price
obtainable, in order to ascertain approximately what profit
can reasonably be expected by growers of Egyptian cotton
in the South-west. The marked interest in" these experi-
ments evinced by a number of American manufacturers of

Egyptian cotton makes it reasonable to expect that the

Arizona-grown fibre can be marketed advantageously.
The jieculiar climatic and soil conditions in this region

have developed a number of unexpected problems, which will
necessitate careful laboratoi-y and field work for settlement.
It is found, for example, that, for reasons not yet fully
explained, cottons hybridize nattirally. In view of the fact

'

that one of the essentials in establishing this industry is the

securing of a uniform product, there is some careful work
ahead in the matter iif determining the cau.ses of the variations

noted, and fixing by practical methods the types which the
market demands, and for which it is ready to pav the highest
Jirice. {Ynirlmolc, 1908, of the United States

"

Dopartnicnt
of Agriculture.)

Export of Cotton from Antigua —The amount
of cotton exjiortcd friiui Antigua dm iiig the quarter endiu"-

September 30 was 32 bales, weighing 7.100 11)., and of an
estimated value of £384 1 1.<. Sr/. This was all Sea Island

cotton, and was sent In the fnitcd Kingdom.
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THE RESIDUAL RUBBERINTAPPEDTREES.
The milky juice (latex) which yields the rubber of

commLTce is a waste )iroiluct, as far as, the plant which
secretes it is concertieil : that is to sa3',*it can no lontjer

be converted into products useful in 'nutrition or the

provision of enert;y. In any method of tapping,
a certain amount of this latex must, remain behind in

the tissues of the plant. An explanation of what
becomes of this is given in the following abstract,

which is taken from the Tropical Agricidtnrist for

October 1909:—
It is generally believed that all the rubber which is

formed in the stem of a tree accumulates ioi the latex-bearing
tissue until the planter chooses to tap it

;
that if he does not

tap until the tree is eight years old, he will obtain all the

rubber which was in the tree when it was, say, six years

old, plus the amount which has formed in Uie additional two

years. From a botanical standpoint this is iijiiprobable. After

the stem has passed its green stages, it acquires the normal

.secondary cortex with a dead corky layer on, the outside; and
as it grows older, this corky layer increases in thickness. But
the corky layer is formed from the latex-bearing layers. This

is readily seen when a tree is pared; the exposed latex-bearing
tis.sue is then rajiidly covered by a new corky layer, which is

obviously formed from it. Further, if a tree is tapped by the

full spiral method, with spirals 1 foot apart,, and the tapping
is stopped after a breadth of 6 inches has been cut away
along each spiral, the original bark left between the spirals

will, in some cases, scale otf in flakes dov.'n to thelevel of the

renewed bark. I have taken off scales of brown bark 10

inches long, which were formed between two spirals. Now,
the brown, corky layers, and the scales just referred to, were

originally laticif'erou.s, and the current belief as.sumes that

this latex was transferred inwards to the inner bark when the

corky layer was formed. But if the brown) scales of corky
bark are pounded uj) in a mortar, and then extracted with

carbon bisulphide, it is found that they contain an appre-
ciable quantity of rubber. .Just as in the case of the leaves,

therefore, rubber is discarded with the brown bark, and thus

the current belief is shown to be incorrect. When latex-

bearing bark is converted into corky bark, the latex which
it contains dries up, and the rubber is left in the dead layer.

Some of the rubber which was in the tree at the age of si.x

is undoubtedly rendered unavailable before the tree is eight

years old. The amount might be estimated if the rate of

growth of bark were known
;
it cannot be a very considerable

quantity when the tree is young. !

It appears, therefore, that the tree is always discarding
rubber as well as manufacturing it, the balance being, of

course, in favour of the latter process. This obviously con-

tradicts the idea that the rubber from a six-year old tree is

itself six years old, or that rubber extracted) from an eight-

year old tree is necessarily older than that extracted from
a six-year old tree. However, this contradiction is superfluous,
for it is evident that in any tree most of the latex is derived

from near the cambium in the present systems of tapping, and
that that latex in the most recently formed.

This is not intended to .serve as an argtiment in favour
of early tapping. That interpretation of the exi)eriment
would involve the confusion of two distinct theories, viz., (1)
that all the rubber formed is stored in the laticiferous tissue,
and so ' matures

'

there, and (2) that the rubber formed at the

age of six is as
'

strong
'

as that formed at the age of

eight. The experiment proves that the first of these is, at

least in part, incorrect
;

it gives no information whatever
with regard to the .second.

HOW EEL WORMS^ ARE SPREAD.
As eel worms are capable *bf doing much damage to

plants and are difficult to eradicate from soil which is infest-

ed by them, it is important to know how they may be

prevented from spreading to .soil wdiich is comparatively free

from them. This ^subject is dealt with in Bulletin Xo. 6 of

the Division of Pathology and l^hysiology, Hawaii, from
which the following extracts are taken. Other information

in connexion with these pests will be found in the Agri-
ridtuyal News, Vols. Ill, p. 28-3; VI, p. 123; VIII, pp.

138, 280.

The disease will usually spread from a centre of infec-

tion at the rate of a few rods each year. In such cases its

progress is through the soil, andi may be marked by its

effects on roots. Rut the infection does not always occur in

this manner. During a .spell of dry weather, the eggs and
dried up larvae exposed on the surface of cultivated ground
may be whirled aloft by the wind and scattered for miles

over adjacent territory. The disease may thus, unseen,

spread by leaps, making itself felt however in the new locali-

ties only after some years have elapsed, and when the worms
have become abundant by natural increase from the few

eggs or larvae deposited by the wind. These facts indicate

sufficiently the rate at which root-gall may be spread by the

wind. The facts are much the same as for Ti/hnchns

devniitaf>'ir, a nematodefortunately so far unknown in Hawaii.

The different means by which the disease may pass
from one piece of land to another deserve careful considera-

tion, for upon them may be based a number of useful

lirocautions. The migrations due to the worm's own muscu-

lar powers are not rapid or great, in fact they are so slight
that it may be rjuestionable whether they would account for

anything but the very slowest spread of the disease. Even
when the worms pass from plant to plant in the same field,

it is (piestionable whether the movement is not due to

transportation by some of the numerous agencies constantly
at work in their neighbourhood. Almost everj'thing that

moves either in or upon the soil may transport the minute

eggs and larvae of eel worms. Air, water, animals, are all

agents in disseminating the disea.se. The general lay of the

land determines largely the nature and direction of the

watei-currents in the soil. These doubtless have something
to do with the spread of the disease. Here very little can

be suggested beyond a proper system of drainage.

(..)ne set of agencies in the spread
of root gall, and

a most important one, too, has not yet received attention.

Insects, earthworms, birds, domestic animals, man him-

self, are all factors in the life-history of the eel worm.
The insect that burrows in the ground and brings to the

surface subterranean material is active in aiding the eel

worm in finding new victims. The egg or larva leaves the

mandibles of the insect only to be caught up by the wind, or

to be pressed with other matter into some crevice in boot or

hoof, and thus, it may be, travel miles before being again set

down. This is no fancy sketch: every
statement rests on the

most unimpeachable observation. Even the hands when soiled

from field work may carry enough material to start ». thriving

colony of eel worms. It only needs to be washed off, and

tlirown with the water around the roots of some favourite

plant to form a nucleus for a new infected area. But enough
has been said to put those interested on their guard. The

thorough cleansing of boots and hoofs before passing from

infested land to uninfested land is too obvious a precaution to

need mentioning.
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NOTES AND COMMENTS.
Contents of Present Issue.

In this number, the editorial has for its subject
the Imperial Institute. Especial reference is made to

the aim and scope of the work of this institution.

On page 323. tlie results of the sugar-cane variety

experiments in Antigua, for the season l!>08-9, are

summarized.

An interesting account of the way in which nitrate

of lime is manufactured appears on page 325.

Page 327 contains information which deals with

the question as to what becomes of the rubber that is

left in trees that have been tapped, and with the ways
in which eel-worms are conveyed to soil which has

previously been free I'rom them.

In Insect Notes (page 330) an interesting article,

which is illustrated, has for its subject Cotton Stainers.

In the Students' Corner, on page 333, a useful

diagram, which will serve as a guide in n\i.\ing manures,
is given.

The Annual Reports of the Botanic Suilions, etc.,

in Antigua and (iienada, are noticed on page 334.

Cases of sudden death among fowls are often

difficult to diagnose without a
po.'^t mortem examina-

tion. On page 33.5 hints are given which shoulil

enable such an examination to be conducted in

a simple, but useful, manner. Information is also

given, on the same page, with regard to the progress
of the rubber industry in Nigeria.

A Correction.

The second word in the last paragraph but one on

page 319 of the last issue (No. 194) of the Agricidtiiral
Neios should be ' Dominica '.

Cotton in Rhod,esia.

According to the Empire lieriew for September
1909, satisfactory reports are being received which
show that short, and medium stapled cotton of an
excellent quality can be succesfully grown in both
North-eastern and North-western Rhodesia. Samples
from an experimental plantation of about 50 acres,

grown from E^yptinn and American seed, were sent to

the Briiibh Cottun Growing Association for inspection,
and were reported to be of good colour and of long and

strong staple, tlie value being 7 Id. to SUl. per ft.

Further samples of Abassi and Upland from another

plantation were highly commended by the British-

Cotton Growing Association, and were valued at Sd.

to Sir/, per lb., with Jliddling American at iyijiid. per lb.

Cotton has, for some years, been shipped from North-
eastern Rhodesia to Liverpool, but the progress of the

industry has been slow, and it has been conducted on

more or less experimental lines. Awakening interest,

however, gives h6pe of its speedy development.

Experiments with Camphor in Jamaica.

An account of experiments with camphor, which
were carried out at the Government Laboratory,
Jamaica, is given in the Report of the Department of

Agriculture for that island for the year 1908. Weighed
quantities of different parts of the stem, which were
obtained from trees growing at Knockalva Pen, were

subjected to steam distillation, and the distillate suit-

ably treated in order to separate oil and camphor, the

latter then being heated over quicklime for the purpose
of getting the pure sublimate. The highest yield of

camphor was obtained from the tips of the shoots. The
amounts of camphor oil and camphor that were obtained,
on an average, from the whole stem were respectively
23 per cent, and 02s per cent., making a total of

O'ol per cent.

The West Indian Bulletin, Vol. IX, pp. 275-G,

gives an account of somewhat similar experiments that

have been carried out at the Government Laboratory
and Botanic Station in Antigua. In these, oil only was

obtained, and it was found that the wood gave 0'4 per
cent, of this, while the amount that was obtained from

the leaves and twigs was 1'2 per cent. Thus in both

cases the observation was made that the younger parts
of the plant give the largest fields.

Science in the Primary Schools, Grenada.

A Rule has recently been made by the Board of

Education, Grenada, whereby an old Rule of the

Primary Education Ordinance, 1907, which defines

various conditions under which bonuses may be given to

head teachers from any special sums voted friun public
revenue lor such purposes, is amended in tiie following

way. Special bonuses will be paid to head teachers of

CDmbined schools for efficient instrijction in (a) Practi-
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cal Agriculture, (b) Sanitation and Hygiene. With

regard to the first, bonuses will be granted to a head

teacher in respect of each pujiil teacher or examin-

able male pupil in standard VI or VII who, having
been taught by him, gains a certificate from the

Imperial Department of Agriculture for a pass in its

Preliminary Examination in Agriculture. In the case

of Sanitation and Hygiene, similar grants will be made
in respect of classes composed of pupils belonging to

Standards V, VI and VII, wlio show a comjietent

knowledge of these subjects at the annual examination.

New Plants in the United States.

The VcarhiHi!,- of the United States Department
of Agriculture for 1908 gives an account of explora-
tions that have been undertaken in various countries

by that Department for the purpose of securing new

crops and establishing new agricultural industries.

Among the discoveries is a new forage plant, in the

shape of a promising clover, called
'

Shaftal ',
froni the

valleys of the Himalayas. This is stated to have

produced exceedingly good crops in the hottest part of

the south-western States, and it is expected to ]jrove

valuable in rotations in that part of the country,

especially with the advent of Egyptian cotton

cultivation.

According to the same publication, an unusual

number of East Indian varieties of the mango have

fruited during the year, and advant.age will be taken

of the fact to extend the area on which this plant is

grown, especially in Florida. The statement is also

made that the discovery that the bamboo can be grown
successfully in the Gulf States and California has led

to the importation of several thousand plants from

Japan, with a view to its production for extended use

in the country.

Transference of Salts in Soils.

An account is given, in the Experiment Stafliui

Record of the United States Department of Agri-

culture, of experiments which were made with soils

from some of the Russian steppes for the purpose of

gaining information as to the rate at which alkali soils

are formed in those regions. The salts which cause

the alkalinity are, of course, carried up in the capillary
water of the soil. Tiie rate at which this water rises

was found to be greatest at first where the soil particles
are largest, but it becomes smaller in the course of time,

more quickly with coarse soils thari with fine soils.

When the layers of soil of different degrees of coarse-

ness were placed in tubes in the order in wliich they
occurred naturally, the rise of water appeared todejiend

entirely on the capillary state of the lowest layer, that

is the one -in contact with the water-supply.
Determinations of the salt content of the samples

of soil at ditt'erent levels disclosed the fact that complete
transfer of the salt from the lowest to the highest layers
took place in about four months.

The interesting observation was. also made that

water travelled as far in an hour, in a horizontal

direction, in the soil experimented on, as it did in

a month in a vertical direction.

Prize-holding-s Competitions in Grenada.

During the year l!)08-9, three prize-holdings

competitions were held in Grenada. Two of these

were in the parishes of St. David and St. John, and
had been initiated in the period 1907-8; the third took

place in St. Patrick's parish for the first time. In the

first, there were forty-three entries and nineteen

prizes were awarded. It was not intended, originally,
to award this number of prizes, but it was subsequent-
ly found advisable, in view of the high percentages of

marks gained, to divide some of them. In St. John's

parish, the number of entries was twenty-nine, and
fifteen prizes were aw.arded ;, here the high standard
attained by the recipients of the lowest prizes necessita-

ted an addition to their value. In the third-men-
tioned parish, notwithstanding the existence of

a certain amount of suspicion on the part of the

peasants, on the introduction of the competition,
there were twenty-four entries: twenty competitors
worked for prizes under the scheme, and eleven prizes
were awarded. In all cases, the judges recommended
the continuation of the scheme.

In consequence of the success of the competitions,
it has been decided to continue them, and to extend

them to every parish m the island.

Underground Stem of the Sugar-cane.
In the last number of the Agricaltural News,

an account of the contents of Vol. X, No. 2 of the West
Indian Bulletin, which has just been issued,, was

given. Among these is a paper by G. G. Auchin-

leck, B.Sc, Science blaster at the St. Kitts Grammar
School, which is specially interesting as it shows that

the sugar-cane possesses a true rhizome, or under-

ground stem, the existence of which does not appear to

have been suspected hitherto. Leading from the

observation that a clump of well-grown canes which has

been removed from the ground shows a connexion
between its parts and a rigidity that do not seem to be

sufficiently explained by a supposition that they are

due to an entanglement of roots, th'i writer goes on to

demonstrate that, by suitable removal of these organs,
it becomes apparent that the means of the connexion

and the cause of the rigidity are supplied by a true

rhizome, that is a horizontal underground stem.

A description of the appearance and mode of growth of

this structure follows, and from the latter the way in

which the sugar-cane is enabled to ratoon continuously
and the fact that a clump of canes can arise from the

growth of one eye of a cuttiitg are demonstrated and
accounted for in a plain and satisfactory manner. At
the end of the paper, the practical applications of the

facts disclosed are considered. These are, briefly, two :

care must be taken not to injure the stools during
cultivation, for the loss of a rbizome means the loss of

next year's stalks
; tillage of ratoons, if it is necessary,

should take place as soon after reaping as possible, so

that the cutting of the roots may be avoided, for the

ratoon quickly becomes independent of the plant, and
the latter is sure to die after it has flowered.

The paper is illustrated by a useful diagram, and
its iriterest will repay perusal, i
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INSECT NOTES.

COTTON STAINERS.

Cotton stainers have been discussed at some length in

the i)ubUcations of the Imperial Dei>artmeiit of Agriculture

during the past few years. In the West Indian Jiidhtui (see

Vol. VII, p. 6.5) an article on this subject gives an account

of the characters of the genus, the distribution of the

American species, and descriptions of three new species. In

the ABC of Cotton P/untinif, and in various articles in the

Agricultural News, are given the remedies to be emplo3'ed

against these insects when they become aliundant.

It will be remembered by readers of the Agricultural
Xeu'S that the cotton stainer of the Northern Islands and

that of the Southern Islands are diflerent from one another

and from the species which are most abundant in Trinidad

and in the South-eastern States of America.

The accompanying illustrations, which are three times

the natural .size of the insects, will serve to give a good idea

of the appearance of these three cotton stainers. They have

been prepared from drawings made by Mr. .John Belling,

B.Sc, late Science Master at, the St. Kitts Grammar School,

while he was tem]K)rarily attached to the Staff at the Head
Office of this Department.

It will always Ije well to destroy, as far as possible, the

wild or native food-plants of these insects, and their breeding-
places. Waste cotton and cotton seed scattered about the

ginneries and store-houses are responsible, in many instances,
for the carrying over of enormous numbers of this trouble-

some pest from one season to another
;
thus means for the

early infestation of the neighbouriiig cotton fields are provided.

Fk;. 3.5. Dysdkrcu.s del.vuneyi.

Fn 31. DysDKRCU.S ANDRHAE.

Di/sdercus andreae (Fig. 34) occurs in the Virgin Islands,

St. Kitts-Nevis, Antigua, i\Iontserrat, and Guadeloupe. The

parts dotted in the figure are bright yellowish-red, the black

parts are black and reddish-black, in nature: the St. Andrew's

cro.Ss is whitest. Di/sden-Ks ifdauuei/i (Fig. 35) has been

recorded from Moutserrat and Guadeloupe, and is the cotton

stainer of the islands south as far as Grenada. Jn this

island, there also occiu-s 7>. fcrna/di. The parts dotted

in the figure are pinkish-red in the natural insect, those

in black are black or reddish-blai'lc, and those left white

are whitish or while. Bi/xi/Aviis hairardi (Fig. 3G) occurs

ill Trinidad and Tobago, together with D. howari/i, var.

minor, in the former island. ' The parts left black in the

figure are black in the insect, those dotted arc piidvishred or

ferruginous, and the cross-shaVled parts arc brownish yellow.

( 'otton stainers will feed on other, closely related plants,

in addition to cotton plants. The seed of the silk cotton

tree, all parts of the ochro and musk-ochro, and the fruit of

the orange arc attacked by these insects, and it is likely that,

in places where sucli plants are not abundant, the cotton

stainers have other food-plants.

Many planters in the West Indies do not find the cotton

stainers a serious pest, but on the other hand, these insects

have been the cause of serious loss in many instances. The

following extract from the letter of a correspondent ia

Tobago shows what one planter's experience has been :
—

' Cotton stainers in the West Indies, Tobago in particular,

do a great deal more harm to the cotton crop than has

been assigned to them. They puncture the very young bolls,

causing them to drop off. The first-planted cotton does not

suffer much, but any later-planted, which is producing
flowers and young bolls when the stainers become more

numerous, suffers to a great extent. Last year, I lost a lot

from this cause. I did not know how much labour I should

be able to command for pi('king, so I planted over a very

long period, with the result that the last planted cotton gave
me very little fibre indeed. This season, I have begun to

catch the stainers at' once, and hope to be able tn control

^S..-^^^''^

'-^""•^^k^%y

Fi<;. 3G. Dy.siiKRcus iiowARni.

them. When the first crop has been picked, I shall cut

down the plants close to the ground, burn the tops, and
while the new growth is coming on, trap all the insects I can.'
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FUNGUS NOTES.

MINUTE FORMS OP LIFE IN THE
SOIL.

A.-i the knowledge of the minute orgaaiisms whii li li\e in

the soil increases, the tendency grows -u'hich places them in

a position of greater importance every day. The recognition
of this importance i.s enhanced all the more as the fact is

grasped that the higher plants are mainly' aflfected favourably
or adversely by soil conditions in an indirect manner. Such

plants depend chieHy upon the changes that are caused by
the life-proce.'ises of the microscopic organisms in the soil fur

the origin and continuation of a state of that medium which
will enable them to flourish. The herbivorous animal is

dependent upon the existence of suitable conditions in the
soil before it can feed indirectly upon the substances which
it eventualjy gains from it, and from the air, through the
medium of the plants which it takes

|into
its system.

Similarly, those plants themselves are largely dependent
upon favourable conditions for the exist4nce of still lower

organisms for the unlocking of the stor| of food, which is

present, but not available for them, in the soil.

The chief forms of minute life that work beneath the
.surface of the ground are the bacteria, true fungi, moulds
and yeasts. The magnitude of this work, both beneficial

and clestructive as far as the higher plants are concerned, is

hardly realized This is, perhaps, because the minuteness of
the individuals is well recognized, the limitations as to effect

being gauged, in the case of bacteria for instance, by the
fact that the measure of their diameter is only about
one- twenty-five thousandth of an inch. ;When it is re-

flected, however, that a cubic inch of soil can contain
about 10 billions of these before there is undue competi-
tion in the matter of food supply, .the capacity of

such organisms for effecting rapid and deep-seated changes
can be more fairly a[)preciated. Bacteria are most abundant
to a depth of 1 foot beneath the surface. Below this, they
decrease cjui'-kly in number.^, though it was found by
Fraenckel in Berlin that that they were still present in

considerable numbers at a depth of .9 feet below the pave-
ments.

It is \\ell known that the effects of various bacteria on
the media in which they live are very different. Some
decrease the amount of nitrogen ; others, when supplied
with air, increase it. Some reduce compounds of sul[)hur,
such as bydrated sulphate of calcium (gypsum) and set free

hydrogen sulphide ;
others make use of this hydrogen sul-

phide, emi)loyi:ig the sulphur which they liberate from it as

part of their food. Some re(iuire organic matter in oixk-r

that they may continue an active existence, while oihers
can live on an inorganic medium, and so on._ The favourable
or unfavourable conditions of the soil in regard to each will

determine whether or not that kind will "flourish. This i-;

partly why the same soil, under
dilferentj conditions, will

exhibit such varying properties in regard to, its capacity for

supporting crops. Again, if such a soil is sabjected to treat-

ment such as draining, ploughing, or cultivation for the

purpose of ameliorating its state, it is not long before the
evidences of response are at hand. As bacteria biing about
in a large degree the causes of the changes that supply those

evidence.s, and as each kind of bacterium has its own definite

effeer, it must be a fact that these organisms have the power
of changing the balance of numbers of the different species
irk a comparatively .short time. It ia easy to account for this

fact when it is remeanbcred that each individual lives about

thu-ty-five minutes, and at the end of that time, if conditions
are favourable, forms two new individuals by division, so
that, at the end of twelve hour.s, in the event of the survival
of the whole of its offspring, its descendants would number
four mdhons For every state of the soil there is a bacterial
balance, as each kind will reflect the favourableness of its
environment in the magnitude ..of its numbers, the chief
factors iDeing temperature, amount of moisture, supply cjf

food, presence or absence of air, effect of the excretory
products of other bacteria, and the rate at which removal
of Its own waste products takes place. In a change of

environment, that is in the soil, those forms which are
not suited to the new conditions suffer a check which
IS sufficient to reduce their rate of propagation, and therefore
to lessen their numbers. At the same time, such as are
favoured by the new state of attairs will, as has been seen,
increase at a sufticient rate to produce an entirely new bac-
terial balance, with most of the new phenomena due to its

influence, in a very .short space of time.
The soil, then, is not the^rigidly constituted, slowly

changeable medium that was pictured so long in the minds
of the earlier investigators. It is not a collection of matter
which is merely undergoing comparatively slow chemical and
physical changes. It is alive, in the truest sense of the word.

A GREEN MANURE AND FIBRE PLANT.
On page 271 of the present volume of the Ar,r/r„/fand

A'ews, a description is given of a plant, Sesbani'u acu/eata,
which IS attracting attention in India as a green manure and
fibre plant. In Progress Report, No. XLV, of the Ceylon
Agricultural Society, an analysis, 'tof the material obtained,when a crop of this plant is cut and allowed to dry naturally'
is detailed. This is given below, and for the purposes of
comparison, similar information, in regard to naturally dried
weeds and leaves, from the Botanic Station, Dominica, which
is taken from the West Indian

Bulletin, Vol. ^TI^, p. 49
is also tabulated :

— ' '

Sesbania aculeatd. Weeds, leaves etc.
Per cent. Per cent.'

Water 13'5 12 -6

Organic matter 803 • 77-9
Ash 6-2 9-.^

Nitrogen
Potash

Phosphoric acid

2-80'

97

13

212
0-64

0-lG

In making comparisons by means of the dat.i which
ap[)ear in the above table, it must be rememb'jred that the
grass,

_
leaves, etc., which were obtained from the Dominica

Botanic Station, contained pods and 9ther debris of leguininous
plants. This accounts for the fact that this material has
a nitrogen content which is not ve,ry far below that of the
leguminous plant Sex/ianin <iruleata.,

The amounts of water and organic matter that are present
are very similar in the two cases. It must be taken into
account, however, that the grass, leaves, etc

, probably lost
more water in drying than the SesbcUiia, which is an under-
shrub, .so that the organic matter in the former before drying
will, as would be expected, bear a 'lower proportion to the
weight of the undried plants than is the case with the latter.
A similar explanation would api>ear to account for the
apparently high ash content of tiie weeds, etc. It is notice-
able that the ash of the leguminous plant is richer in potash
and phosphoric acid than that of the vegetable debris.
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It is announced that a Universal Exhibition will be

held in Brussels in September 1910. At the same time,
there will be an International Congress of Agricultural
Associations and lUiral Demography in that city, to which
all societies having for their object the improvement of agri-

culture, in its widest meaning, are invited to send delegates.

GLEANINGS.

In 1908, the Anglo-( 'eylon sugar estates in Mauritius

obtained 13,360 tons of sugar from 120,400 tons of cane,

a yield of 11 per cent, of sugar on the weight of cane ground.

The quantity of raw sugar that was imported into the

United Kingdom for the i)re.sent year, up to the end of June,

was 400,98-5 tons. For a similar period in 1908, the amount
•was 363,225 tons.

The Curator of the Botanic Station, Montserrat, states

that the area planted in cotton in that island during the

present season is about 1,800 acres. He further states that,

on the whole, there is promise of a good crop.

The exports of cacao from the (Jernian Cameroons have

shown a steady increase. In 1904, they amounted to 209

cwt., valued at £43(i lO.s.; i;i 1907, the amount was 1,028

cwt., worth £2,496 9s.

From an account of the scale insects of India, given in

the Memoirs of the Departineiil of Agriculture
— EHtunioloiiical

tSeries, Vol. II, No. 7, it appears that there is no indication at

present that the.se and similar insects will ever become as

serious a pest in India as they have in .several other coun-

tries.

It is reported in the Xen' Vor/,- E.rpei imint Station

Btdletin, No. 306, that an etticient means has been fouml for

controlling the apple leaf-blister mite, which is spreading in

the Eastern States. The remedy consists in the application

of lime-sulphur wash while the leaf-buds are growing, followed

by sprayings with Bordeaux mixture.

'Hic Aninidl Rcjiort of the Coltcctoi' (f Viixtoins, 'Tr'im-

dad, for 1908-9, shows that, from the period 1876-80 to the

j)eriod 1906-9, the average ;innual value of the cacao exported
from that island has increased from £306,973 to £1,246,9 15.

In the case of sugar, theiic has been a decrease, similarly,

f-rom £800,621 to "£471,084.

At the Botanic Station, Tortola, it has been found that

a modification of the Dutch, or scuffle, hoe is useful for

keeiiing the soil stirred round lime trees. This consists of

an old spade fixed on a straight handle, with which the

cultivation can be performed without risk of damage either

to the labourer or to the trees.

The .7o«»')ia/ (f the J'lmaien AijrieitUural Societi/ states

that a grant of £10 has been made by that Society, and one

of £15 by the British Cotton Growing .\ssociation, for the

purpose of conducting experiments in cotton growing on tlie

land belonging to small settlers along the dry .seaboard of

St. Elizabeth, St. Ann, Trelawny, and St. James. These

experiments will be under the direction of the Agricultural
Instructors in those districts.

In Bulletin No. 78 of the Bureau of Entomology of the

United States Department of Agriculture, it is stated that

the development of the StAte of New Jersey has l)een hindered

by the mosquito plague of that part of the country. It is

estimated that the annual co.st of screening houses against

mosquitos and the house tty exceeds £2,000,000.

At the St. Kitts Grammar Scliool, eleven candidates

offered .science subjects in the Cambridge Local Examina-
tions held in 1908, and of these eight passed. Of two who
entered for Agricultural Science, and passed, one obtained
the mark of distinction in that subject. This is the first

time that such a success has been gained in the Leeward
Islands.

In the Joiirmil of Eeonomu- Entomoloiji/, potassium
cyanide is suggested as a remedy for ants. A .solution of this

salt, containing loz. to a gallon of water, when poured into

the burrows made by these insects, was found to destroy
them to the depth of \h feet below the surface. The cost of

such a solution was about 1'/. per gallon. It is, however,
injurious to plant life.

Experiments- at the Rome Agricultural Exjjeriment
Station have shown that an increase in the supply of

phosphates to a plant did not cause any variation in the

nitrogen content of the seed produced by it. The amount of

that element in the nitrogenous food bodies in the seed was
increased slightly, however, while there was a corresponding
decrease in the nou-proteid nitrogen.

During the month of August in the pre.sant j'ear, the

plants and seeds distributed from the Antigua Botanic
Station consisted of : screw pine 1,475, lime 760, cacao 56,
sauian (rain tree) '53, mahogany 26, casuarina 22, grafted

mango 1, miscellaneous economic plants 16, broom corn

seed 142 lb., cot toil seed 117 lb., Cawinilia seed Ki Hi. In

addition, 322^ lb. of onion seed was distributed among
Antigua, St. Kitts-Nevis, Montserrat and the Virgin Islands.

The Agricultural In.structor at Grenada states that tlie

palm Cori/pha elata (a native of India) is tioworing at i)resent ;

it is about 40 feet in height. He also states that one of the
trees of S/xithudia enmiiatmlatd (wliicli is indigenous to

tropical Africa) at the Station lias set viable seed during the

year
—the first time that this has occurred, although the trees*

have flowered for several years. It would he interesting to
know if the .siiecimens ( f the plant at other r>otanic Stations
in the West Indies have produced seeds.
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STUDENTS' CORNER.

OCTOBER. .'

Second Period, j

Seasonal Notes.

In tlic event of there being fields (4 cotton on an estate

in which the plant.s are not making .satisfactory growth and

where the bolls are not developing in sufficient number, it will

be well to enquire as to the origin of the teed that was sown,
if this is not already known. Thc^e eilicuni stances may be

caused by the use of seed that has not be^n carefully selected,

or of that which has been selected in, and imported from, an

island where conditions are quite different from tho.se in the

place in which it has been planted. Where selected and

ordinary .seed have both been sown, arrangements should be

made at ]iicking time to ascertain the yiiflds from each kind,

in order that these may be compared. I^ goin^ through the

fields for the purpose of choosing plants Jthat will yield seed

for selection, notice that there is groat variation in the

number of bolls that are borne on the flifFerent plants; also

observe that many of the pl.ints showfj greater or smaller

departures from ty|ie. Mark in a suitable manner several

very young flower-buds and make oljaeryations with a view

to gaining information about the f'ollov>-iag points : (1) when
the flower usually ojiens, (2) how long it remains open, (3)

the time that elapses before the corolla falls off and the

style and stamens begin to wither. Surround some of the

unopened flower-buds with paper bags until the corolla falls,

and ascertain later on if seed has been set'where this has been

-done.
'

Su-perpaospkate

asicSlag

Salts liATnite

Fig. 37. The Mixing of Makures.

When the sugar-cane, begins to arrow, note to what
extent this takes place in the case of the different varieties

that you are enabled to observe. What are the chief difficul-

ties that are met with in obtaining seedling canes, and why
is it that this work is continued, and regarded as being of

great importance ? What would you expect to find, on

•comparing different seedlings, in the matters of mode of

growth and sugar content? The ratoons of a variety often

occupy a similar place to the plants of that variety, in regard
to the amount of sugar that

the}| yield. What circumstance
in the life-history of the sugar-cine would appear to account
for this?

I

It is sometimes convenient to mix m.anures before

applying them to the soil, but wBen this is done, due regard
.should be had to the nature g^ the manures which it is

proposed to mix. A manner of living information as to the

mixing _ of manures is shown hi Fig. 37, which is adapted
from a reproduction of a diagram which appears in the

Auricnltm-aL .hjurnril of the Cape of Good Hope, Vol.

XXXV, No. 2, and which was originally prepared by
])r. Geehen, in Germany. This substances whose names
are connected by thick lines should never be mixed; those
whose names are joined by double lines .should only be
mixed immediately before use, while the thin lines run between
the names of substances which nisy be mixed with impunity.
Thus neither lime nor basic slag should be added either to

sulphate of ammonia or farmyard manure, for a loss of am-

monia, and therefore of nitrogen, would be the result. Loss of

nitrogen will likewise take place "if superphosphate is allowed
to remain in contact with nitrate of .soda for any length of

time before use. On the other hand, as is indicated by the thin

lines, no harm will result from making and keeping mixtures
which may contain sulphate of ammonia, superphosphate,
pen manure, guano, putash salts,' nitrate of soda, and kainite.

Questions for pandidates.
PEELIMIN.A.EY QUESTIONS.

(1) Make a .sketch of a flower and name the parts.
What is the chief difference between the flower of the

pumpkin or cocoa-nut palm and that of cotton or the tomato?

(2) Describe, giving examples, a 'runner', a 'rhizome',
and an '

offset '.

(3) How can stones and rocks in soils be regarded as

sources of plant food \

INTEEMEDI.iTE .QUESTIONS.

(1) Describe the root .system of (a) maize, (b) alfalfa,

(c) the Irish potato. What is ;the practical importance of

the differences in these systems {

(2) Explain as fully as you can why recently cleared

forest land is more fertile than land which has been long-
cultivated.

(3) State what varieties of sugar-cane are suited best to

your neighbourhood.

THE BRITISH COTTON GROWING
ASSOCIATION.

Advantage of the presence of the Imperial Commissioner
of Agriculture in England ha.^ been taken by the British

Cotton Growing Association to confer with Dr. Watts as to

the position and prospects of the cotton-growing industry Ik

the West Indies

To this end, a meeting of the Association was held at

its offices in ilanehester on Tuesday, September 14. At this.

Dr. Watts discussed with the A.ssociation the conditions as

regards cotton growing which obtain in the M'est Indies, and
<.)ther matters of interest. Advantage was also taken of the

presence of the Imperial Commissioner in Manchester for

him to confer with the Briti.sh Cotton Growing Association

and others interested in cotton, such as Messrs. C. M. Wol-

stenholme, E. L. Oliver, and A. H. Dixon, on matters of

importance affecting the West Indian cotton industry.
In the evening of the same day, Dr. Watts was enter-

tained at a dinner given in his honour by the Association.
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at tliu Botanic Station is continued in the employiuent of it

as a means of trtjining tbe juniors, fo that they may be

capable of filling the post of Assistant for Agricultural

lixperiuients, in the event of their being required to do so.

In this way, they fhould become fitted to take up work on
estates.

AXTiaUA : AXKUAL BEPORTS OX THE
BOTANIC STATIOX, EXI'EkIMENT PLOTS, AXl)
AGRICULTURAL EDUCATIOX, lUOS-U.

At the Antigua Botanic Station, the total exiienditure

during the year 1908-9 was £75:^> 17s. 4(/. ; of this

iE392 12s. \d. was from Imperial, and £307 5s. id. from

local, funds ; while £-51 0.«. \d. was spent on special services.

A sum of £103 3.i!. Grf. was received for produce sold,

including £56 los. %d. for plants and seeds.

The total number of plants distributed was 78,256, of

which cane plants formed the largest proportion, namely,

71,000. Next in number to these were limes and cocoa-nuts,

with 3,650 and 1,975, respectively. A large distribution of

seeds and cuttings was also made
;

this included 15,239

potato cuttings, 59-1 th. of yams, and 583i lb. of seeds of

leguminous [tlants which were mostly suitable for the pro-

vi.sion of green dressings.

Among the industries that are subsidiary to that of sugar
in the island, there are speciallj' mentioned those of the pro-

duction of cotton, cocoa-nuts, and onions. The first of these

has received a severe check, chielly through the damage done

by tbe flower bud maggot. For the second, there is a limited

area of land that is suitable, and though the extension of the

growing of cocoa nuts is still in its infancy, there are indi-

cations that the new plantations will prove more successful

than che old ones. 'I'he arga planted in onions is about 50

acres, and does not vary much from year to year.

The variety and manurial experiments in connexion with

sugar-cane have been continued on ten stations. They
included 1,100 plots with varieties, and 256 plots with

manures, and will form the subject of a separate report.

The experiments at the stations at Scott's Hill and

,Skerrett's have included trials with cas.sava, sweet potatos,

yams, cotton, broom corn, cddos and tannia^, ground nut.s,

sesamum, fruits, lemon grass, castor oil plant, forage plants,

and plants for green dres>ings. .\s regards ca.s.sava, the

variety that was most suited to the conditions at the station

\Yas ' Brown IStick
',
received from St. Kitts. The best of the

Jamaica and Montserrat varieties came next, while those from

Columbia were a comparative failure. The number of varie-

ties of sweet potatos under test was sixteen. The advisability
of planting cuttings or roots was also tried, lileven varieties

of yams were under trial, and for these, as well as for sweet

})otato.-',
the results for a jieriod of nine years are given. The

experiments with cotton included the continuation of the

improvement of seed by splcction, and observations on the

e'tl'ecis of close and wide planting, as well as a trial with the

Stirling variety froni liarbados. The number of dill'erent

plants that are being tried a^ green dressings is sixteen. Of

these, cowpeas, the Barbudj). bean, and the sword bean have

given the best results during the year, notwithstanding the

.susceptibility of the first to [insect attacks.

The arrangement has been continued by which a limited

luunb-r of boys who have (taken up agricultural science at

the Grammar School can .spend some of their time during
the day at the Botanic Station, where they lill the position of

fcadet. This recognition of .the educational side of the work

GRENADA: AXXf'AL R/iPORTS OX THE
liOTAXIC STATIOX. AGRICULTrRAL IXSTRUCT-
lOX, AND EXPERIMEXT PLOTS, luos-',).

Among the economic plants that have been disposed of

during the year, tile chief demand has been for Sisal and
Castilloa. In addition, 2,100 plants of seedling cane D.95
and 4 lb. of Castilloa .seed were sent out from the Station.

The receipts for the sale of plants, seeds, fruit.s, etc., amounted
to £40 17.s'. \\d.

The experinieut stations for cacao have been kept up,
and several new ones have been started. Where these have
been carried on for three years, useful information in connex-
ion with the maiiuring of cacao has been gained. Th&
experiment plots in country districts are planted in cotton
and cacao. In corinexion with these, it may be stated that,.
in accordance wrth a recommendation of the Peasant

Proprietary Commi.ssion, a new plot has been started at the
head of the Concord Valley, showing that they have a well-

recognized usefulness. The cotton experiments have been

successful, and indicate that this crop may attain to some

importance in certain parts of Grenada.

The rainfall for 1908 at the Richmond Hill Station, at
the Government Observatory, was 68'41: inches, which is

7 '99 inches below the average for the last eighteen years.
The average precipitation at the eleven stations in the island,
from April 1908 to March 1909, was 96-92 inches. The
distribution of the rainfall throughout this period has been

abnormal, as was tlie case in the two previous years, and not

altogether favourable to cacao. The fairly normal conditions
of the earlier part (if the year were succeeded by a reduced
fall in August, September and Noveniber, the last of which
was excoiitionally di-y, causing the crop to be late. The end
of December, and .January and February were very wet,

however, and this will have probably restored the yield of

cacao to the average.
The interest in the cultivati(ni of rubber-yielding plants

still continues to be shown, altiiongh, owing to untoward
circumstances in connexion with the supplying of seed, little

was added to the acreage covered by those plants. The

plants that liave been established have made good growth.

Among the crops cultivated in the island, fruits and

ground provisimis make an insufficient showing owing to the

greater interest that is taken in cacao and nutmegs by the

peasantry. Etlorts are being made, both on the part of the

Agricultural Deiiartment and of the Agricultuial Society, to

encourage progress in this direction.

The lectures in country districts have continued to be

given, and the interest in them has been such as to warrant
an attempt to hold 'them more frequently. Similar success

has been gained in the matter of the Pii/.e-lioldings Competi-
tions, and these have been extended so as to include a third

parish. By these two means and by the work in connexion
with the experiment! plots in country districts, the Officers of

the Department are brought into specially close touch with
the peasantry. The Scheme of Beading Courses for Over-
seers and Examinations in Practical Agriculture was intro-

duced by the Imperial Department during the year, and has
met with the ap[)roval of the Agricultural Society and the

Board of Education.
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POULTRY NOTES.

DETERMINATION OF CAUSE OF
DEATH IN FOWLS.

The following useful hints for the conduct of

a pose mortem e.xaminution of fowls that have died

suddenly, for tlie purpose of ascertaining the cause of

death where this is unknown, are ta:ken from the

Rliodeslan Agricultural Joa i-nal, August 1909:—
First it is advisable to examine the outside of the speci-

men for wounds, bruise.s, .skin diseases or brojceu limbs. The

appearance of the comb, face and plumage should be noted.

The mouth and throat must be examined, and any abnormal

conditions, such as a purplish colour, grov^tlis of a cheesy
nature or accumulations of saliva be observed. The fowl

ma}- then be laid on its back upon a table, jits feet towards

the operator, and the wings held down on either side, well

spread away from the body. Pluck a few, of the feather.s

from each side of the breast and abdomen, and while this is

being done, note the appearance of the skin, or whether the

fowl is thin or fat, or in an apparently healthy condition. If

there is scarcely any Hesh upon the keel bone, liver disease

may be suspected, and the feathers being matted and dirty
about the vent often indicates enteritis or i..fli:|,mmation of the

bo'wels, particularly if the e.tcrement is of a white or yellow-

ish-green colour. Now make a cross cut in the skin of the

abdomen immediately behind the breast bone, taking care

not to touch the bowels. Run the scissors down each side

ta the back, and then make a lateral cut through the ribs on

both sides. The whole of the breast may then be lifted up
and forced back tow-ards the bird's head, exposing the

gizzard, liver and heart. The remaining skin on the

abdomen may be cut on either side and drawn away towards

the stern, showing the entrails, and, if the bird is a hen,
the egg organs between them and the back. The liver may
be examined first, as it will be the first organ to strike the

eye. It should be firm, not unnaturally large, and of

a healthy chocolate-red colour. It should not have a yellow-
brown tint, nor should it show specks of any kind.

If an incision is made through the thin diaphragm-
atic membrane between the liver and the walls of the

chest, the lungs will be seen on either side at the back
of the heart. These organs, if healthy, ,

should be of

a bright sahnon-pink colour, and a piece of qne put in water
should float. They are frequently affected by tuberculosis,
which shows itself in little j'ellowisli growths or nodules,
which also not infix^juently spread and attack the heart.

The latter organ should be of a deep red colour, and

altliough it may have a marbling of fat round its base, this

should not be excessive, and any specks of fat that may
appear should not be mistaken for the tuberctilosis nodules

already mentioned. The heart should be evenly shaped and
not distended with blood on the one side, and, shrunken and

empty on the other. If it is so, and it is known that the

fowl dropped down dead suddenly, the cause of death may
without hesitation be put down to syncope, or heart failure.

The throat, crop and gizzard may. next be looked at, the
'
caiial

'

being laid open right alongi for any obstruction that

may have taken place
—au accideiit that would be more

likely to occur between the crop apd the proventricle than

anywhere else. In the case of a heii, the cause of death may
often be found in the egg organ.s. There may be some
contents of a broken egg in the oviduct, or there may have
been an escape of some of those contents into the abdominal

cavity, w-here acute inflammation would immediately be set

up, peritonitis bringing about speedy death. The gizzard

may bo cut open and the contents examined. The intestines

should be of a greyish-white coloui*, and the kidneys, which
are fixed to the spine, a reddish btown. If the symptoms
before death are observed, it will seldom be necessary to go
through all the various organs of the body in search of the

affected parts. For instance, a dejected look, a yellow hue
of face and comb, variable appetite and loss of flesh will

denote tuberculosis or some liver affection. Diarrhoea will

usually indicate some intestinal irritation. An apoplectic
seizure and delirium will point to an eft'usion of blood upon
the brain, and, as already pointed out, a fainting fit,

followed by death, directs one to look at the heart for

confirmation.
;

RICE IN BRITISH GUIANA.
The last fortnis^htly report of Messrs. Sandbach'

Parker & Co., of Georoetown, on the rice industry of

British Guiana, dated October 1, 1909, gives information

as follows :
—

The weather during the past fortnight has been very

hot, and reaping has commenced in some districts, but will

not be general until the middle of the month.

The local demand is still dull, . dealers holding off" in

anticipation of reduced prices for new rice.

The new rice crop will not be in the market in any
(juantity before the end of the present month, although small

lots are now being offered.

Shipments to the West India Islands during the fort-

night amounted to 3,600 bags.

We quote to-day, f.o.b. Demerara, for good export
(juality :—

j

Nominally 1 8s. 9cl. to 19s. 9r?. ger bag of 180 lb. gross.
17s. M. to 18s. M.

], „ „ 164 lb. „
We have, however, no stock to offer for export at present.

I

Rubber in Nigeria.

According to the African WoHd, the desire of Sir

Alfred Jones, K.L'.M.G., to further the Para rubber afforesta-

tion of the Eastern Province of Southern Nigeria, by carrying
distributed plants in his steamers, -freight free, is already

acting as a stimulus, particularly to h'ative chiefs and traders

possessing farm lands. Promptly following the free delivery
of 2,000 Hevea plants, .5,000 havS been applied for by
another important native chief, and similarly large orders

are expected from enterprising natives. The Forest Officer

of the Eastern Province has over 3O,00O plants to distribute

this year, and assuming that 90 pet cent, of them grow,
there will be next year over 50,000 Hevea trees in the

province, growing vigorously in different suitable localities.

(The India-Rubber Journal, August 23, 1902.)
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MARKET REPORTS. INTER-COLONIAL MARKETS.

London,— This Wkst India Cojimittee Circular,

Sei.tember 28, 190'J ; Messrs. E. A. de Pass A- Co.,

August 20, 1909.

Abkowkoot— 15rf. to 3Jrf.

Balata—Sheet, 2/5 ; block, 1/11 1.

Bees-wax—£7 li>s. to £8 for fair to good.
Cacao—Trinidad, 52/- to 62/- per cwt.

; Grenada, 49/6 to

54/0 per cwt. ; .Jamaica, 48'- to 53 -.

Coffee—Quiet ; Jamaica, 40/6 to 100,-.

Copra—West Indian, £21 10s. per ton.

CoTTOX—8t. Croix, Barlmda, Antigua, no ([notations ;

Barbados, 14f/. to 16</.

Fruit—No quotations.
Fustic—No quotations.
Ginger—(.,)uiet ;

common to good common, 45/- to 50/- per
cwt. ;

low nuddling to middling, 51/- to 55/-; good
bright to fine, 57/- to 65/-.

Honey—23/6 to 30/-.
Isinglass—No quotations.
Lime Juice—Raw, 1/- to 1/3 per gallon ; concentrated,

£17 5.S. to £"18 15,s-. per casK of 108 gallons; Otto of

limes, 5/6 to 6/-.

Logwood—No quotations.
Mace—Firm.
Nutmegs—Steady; 3ji'/. to 5|(7.

Pimento—Coiinnon, 2i,(l. per lb.; fair, 241/.; good, 2frf.
Rubber—Para, tine hard, 8/10 per ft., tine soft, 8/4 ;

tine

Peru, 8/8.
Rum—Jamaica, 2/11 to 7/-.

Sugar—Crystals, 14/6 to 1.5/9 , Muscovado, 12/- to 15/-:

Syrup, 13/6 ; Molasses, uo quotations.

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

17, 1909.

Cacao—Caracas, ll]c. to 12k.
; Grenada, ll|c. to 12c. ;

Trinidad, ll^'c. to 12jc. ; Jamaica, ".).U. to lie. per ft.

Cocoa-nut.s—Jamaica, .select, $28-00 to .S.30-00 ; culls,

.sl7-01)toSI8 00; Trinidad, select, .$28-00 to §30-00;
culls, §17-00 to .§18-00 per M.

Coffee—Jamaica, ordinary, 7ic. to 8c.
; good ordinary,

up to 8ic. ; and washed, up to lOJc. per lb.

Ginger—9c. to 12c. per lb.

Goat Skins—Jamaica, "181:.
; Barbados, from 50c. to 55c.

;

St. Thomas, St. Croix, St. Kitts, 47c. to 50c. per lb.
;

Antigua, 48c. to .")0c., dry flint.

Grape Fruit—§4 50 to §6-50 per box.
Lime.s—Dominica, §5-00 to §(i-0() per liairel.

Mace—28c. to 34c. per lt>.

Nutmegs—llO's, 8lc..to '.(c. jjor lb.

Granges—Jamaica, §4"60 to §5011 jjcr b.-nnl.
Pimento— 3jc. jier tti.'

Sugar-Centrifugals,,96°, 4-21c. i)er ft.
; Muscovados, 8!>°,

3-71c. ; Mola.sses, 89", .i-4(ic. per ft., all duty paid.

Barbados,—Messrs. Leacock (fe Co., October 11, 1909;

Messrs. T. S. Gaeea-^vay & Co., October 11,

1909.

Arrowroot—St. Vincent, 83-50 to §3-75 per lod it,.

Cacao—§11-00 to 813-50 i>er 100 ft.

Cocoa-nuts—§14-00.
Coffee—Jamaica and ordinary Rio, §!l-50 to §11-00 per

100 ft.

Hay—§1-00 per 100 lb.

Manures—Nitrate of soda, §65-00 ;
Cacao manure, §48-00;

Sulpliate of ammonia, §75-00 ; Sulphate of pota.sh,
§67 00 j)er ton.

Molasses—No quotations.
Onions—Strings, §3-00 per 100 lb.

Peas—Split, §6-00 per bag of 210 ft.; Canada, §4-20 per
bag of 120 ft.

Potatos—Nova Scotia, §2-20 to §2-50 per 160 ft.

Rice—Ballam, .§4-85 t,. .§5-20 (180 ft.); Patna, §3-80;
Rangoon, §3-00 per 100 ft.

Su<;.\R—Nil quotations.

British Guiaua.—Messrs. Sandbach, Parker ct Co.,

October 1, 1909.

iheet.

Arrowroot— St. Vincent, §0 00 ]ier 2U0 ft.

Balata—Venezuela block, prohiljited ; Demerara
50c. per ft.

Cacao—Nati\-e, 12c. per Hi.

Cassava—60c.

Cassava Starch—No quotation.
CocoA-^UT.s—§16 00 \)uv M.
Coffee—Creole, 12c. to 13c.; Liljerian, 7c.; iuq)orted 1.3,k.

Dual-§4-20 to §4-40 per bag of 168 ft.

Eddos—No quotation.
Molasses—No cpiotation.
Onions—Madeira, 2Jc Jier ft.

Plantains—No iiuotation.
PoTATOs—.§3'25 per barrel.

PoT.^TOs—Sweet. Barbados, n(j quotation.
Rice— Ballam, §4 75 ; Creole, .§4 25 to §4.00.
Split Pea.s—§6 40 per bag (210 ft.); Marseilles, §5-00.
Tannias—No quot;ttion.
Yams—Xo (piocation-
Sugar—Dark crystals, §2-35 ; Yellow, §3-00 ; White, §3-60

to §3-80; Molas,scs, §2-00 to .§2-30 per 100 ft.

(retail).

Ti5ii)KR—Greenheart, 32c. to i)5c. per cubic foot.

Wallaha Shingles—§3-50 to §5-50 per M.

Trinidad,— Messrs. GoniuiN, Grant & Co., September

IS, 1909.

Cacao—Venezuelan, § 1 ToO 1 . .-::l 1 -75 per fanega ; Trinidad,
$11-40 to §11-75.

CocoA-NCT Oil— 68c. per Imperial gallon, cask included.
Cofkek— Vone/.uel.-ui, 8c. to !)c. per ft.

Copra §;!-75 per 100 ft.

Dhal- §4-00 per 2-liushel bag.
Onio.ns-§2-50 to §2-60 per I'oO ft.

Peas Split §5-50 to §5-75 par bag.
Potatos—Englisli, §1-60 t.i §1 00 per 100 tti.

Rice—Yellow, §470 to §4 80; White, §500 to §3-25
per bag.

Sugar—American crushed, §5-10 to §5-20 per 100 lb.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN". A Quarterly Scientific Journal.

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d,

Volumes II, III, IV, V, VI, VII, and VIII:—Price Ss. each ; Post free 2.s. Sd.

Volume IX. Nos. 1, 2, 3, and 4. Price Gd. each number. Post free, 8d.

Volume X. No. 1. Flo-n-er-bud ^Maggot of Cotton ; Bourbon Cane in Antigua ; Bourbon and other Varieties of Cane
in Barbados

;
Soils of Nevis

;
Cotton Selection in the Leeward Islands

; Leguminous Crops and Soil

Inoculation. No. 2. Central Factories ;
The L^nderground System of the Sugar-cane ; The Cotton

Industry in the West, Indies ;
Observations on Molasses

;
The Treatment of Orchard Soils in Cultivation

in the West Indies ; The Scarabee of the Sweet Potato. Price 6d. each. Post free, 8c?.

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 esperiment 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 fifty-nine. The following list gives particulars of all the pamphlets which are still available. The missing
numbers are out of print and can no longer be supplied :

—
SruAR Industry. ' (14) Screw Worm in Cattle at St. Lucia. Price 2d,

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 24.

in "l900. No, 3, price 2(/. ;in 1901, 'No. 13, price 4rf.; (16) Hints on Onion Cultivation. Price 2(i.

in 1902, No. 19, price 4(/.; in 1903, No. 26, price 4d.; (17) General Tre.itment of Fmig-jid Pests. Price 4rf.

in 1904, No. 32, price 4(/. (18) Recipes for Cooking West Indian Yams. Price 2i.

Seedling Canes and Manurial Experiments at Barbados, (25) Ground Nuts in the West Indies. Price 2'i.

in 1903-5, No. 40, price 6d.; in 1904-6, No, 44, price M.; (28) Barbados and Porto Rico Jlolasses. Price 3d.

in 1905-7, No. 49, price 6(/.
;
in 1906-8, No. 59, price Gd. (34) Notes on Rabbit Keeping in the West Indies. Price 2d,

Seedling and other Canes in the Leeward Islands, (35) Information in regard to .A.gricultural Banks. Price 5i.

in ] 900-1, No. 12, price 2d.
;
in 1901-2, No. 20 price 2d.; (37) Cultivation of Oranges in Dominica. Price 4rf.

in 1902-3, No. 27, price 2(/. ; in 190;i-4, No. .33 price 4f/.; (38) Cultivation and Curing of Tobacco. Price 4rf.

in 1904-5, No. 39, price 4(?.; in 1905-6, No. 46, price 4(?.
; (41) Tobago, Hints to Settlers. Price 6d.

in 191)0-7, No. 50, price 4d.; in 1907-8, No. oG, price id. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
Manurial Experiments with Sugar-cane in the Leeward Islands, tions. Price 2d.

in 1902-3, Nti. 30 price 4d.
;
in 1903-4, No. 36, price 4(/

; (45) A. B. C. of Cotton Planting. New and Enlarged Edition,

in 1904-5, No. 42, price 4</.; in 1905-6, No. 47, price 4(Z.;
Price 6d.

in 1900-7, No. 51, price id. . in 19U7-8, No. 57, price id. (S2) Hints for School Gardens, Revised Edition. Price id.

Scale Insects. (53) .^. B. C. of Lime Cultivation. Price id.

Scale Insects of the Lesser .-VntOlea, Part I. No. 7, price id.; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
Part II., No. 22, price id. Price id.

General. (^5) Millions and Mosquitos. Price 3d.

(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (58) Insect Pests of Cacao. Price id.

price id.
'

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

(9) Bee Keeping in the West Indies. Price id. (61) The Grafting of Cacao. Price id.

The above will be sujiplied post free for an additional charge of ^d. for the pamphlets marked 2d., Id. for those
marked id., and lid. for Nos. 40, 41, 44, 4.5, 49, and 59.

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

Agricultural News '

contains e.xtracts from otlicial correspondence and from progress ana
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

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

2s. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, and VII 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 Advertisement.s may be obtained on application to the Agents All

applications for copies are to be addressed to the Agents, not to the Department. :

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

—
London: Messrs. Dulau & Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moseley, Agricultural School.
Barbados: ;Messrs. Bowen & Sons, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.
Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewater, Roseau,

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.
.Bria'sA Cwmna.- The 'Daily Chronicle'Office, Georgetown. Antiqua : Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muir-Marshall & Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Agency, Basseterre.

Tobago: Mr. C. L. Plagemann, Scarborough. Nevis: Mr. S. D. Malone, CharlestowD.
Grenada :

' The Stores
', (Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

Ohlendorfs Dissoli^ed Peruvian Guano—fc' sugar-cane and general use

OhlendorfT's Bpscial Sugar-cane Manure

GhiendorS"'s Special Cocoa Manure

or- " Ts Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.C.

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

FOR_^ALE.
One TRIUMPH Steam Dryer (NEW) made by Bart-

lett & Snow Company, Cleveland, O., suitable for

drying Starch, I\[olascuit, Pressed Tankage, Clays,
Rubber, etc.

COST £125. Will ship F.O.B. for £100.

Further information apply to :
—

H. A. FRA:yn'Tox,
L. liOSE A- CO., LTD..

Bath Estate,
Dominica

FOR SALE.
By public; AUCTION at Antigua B.W.I., on Mon-

day the 15th day of November, 1909, at 12 o'clock noon, on
the premises, the valualjle Plantations Ijnown as COLE-
BROOKE'S, SKERRETT'S and THE GRANGE,
containing 690 acre.s, with fiist class Cotton Ginnery, Dwelling
Houses, Stores and .numerous other buildings. Properties
are suitable for Cane, Cotto-i, and Lime cultivation.

Further particulars on application to :—

Messrs. McDONALD & DOUGLASS,
43, Church Street,

St. John's, Antigua, B.W.I.

(Solicitors having carriage of the sale.)

|THE BARBADOS CO-OPERATIVE COTTON
FACTORY, LIMITED.

BRIDGETOWN.

COTTON^EKD.
We are prepared to purchase best quality

Cotton seed at prices equivalent to the current
rates of the Liverpool market. Terms : Cash on
delivery of Seed.

N.B.—All seed must be fresh and in sound
condition. Second quality seed must be shipped
'eparatelT/.

FOR SALE.
By PUBLIC ALCTIOX at Antigua, B.W.I., en Mon-

day the first day of November 1909, at 12 o'clock noon,
oil the premises, a valualile sugar plantation known as

SANDERSON'S ESTATE, together wth the estate

called UPPER FREEMAN'S, and lands da!^
OSBORNE'S PASTURES containing 512 acres, of
which 211 are in cultivation. Usual estate buildings and

works, together with 48 head of live stock and other thing.";

accessary thereto. Indefeasible Title.

Further particulars on application to :
-

Messrs. McDONALD & DOUGLASS.
43, Church Street,

St. John's, Antigua, B.W.I.

(Solicitors having carnage of the sale.)

Printed at Office of Agricultural Heporter, i, High Street, Bridgetown, Barbados.
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other pests.
Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WORKS I

Newark, N.J., U.S.A.

MAINTAIN THE YIELD-

I

«-a.-- .v.:-<x-%

The problem in Cane Cultuic is liow to maintain the yield. Continued cropping exhausts the soil of all its

available plant fnod.

The solution to the problem is proper tillage and rational fertilizing.

Potash, rhosphoric Acid, and Nitrogen in proper proportion always pay when applied to well tilled soil.

For free literature and special information on Tropical Agriculture address to :

GERMAN KAT.I WORKS.

30 Empedrado,
Box 1,007, Havana, Cuba.
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The Canadian Trade Commission.

"
'"3k5^'T will be remembered that a Conference

-I k^ relatiiipr to the Trade delations between the

^.^^i^ West Indies and Cana(hi was held in Bar-

bados in January, 1908. On this occasion, meetings were

held between delegates from all parts of the West Indies

and the Canadian Representatives, Mr. W. G. Parmalee,

ISO., and Mr. A.E.Jones: IMr. E. H. S. Flood, the

newly appointed Canadian Trade Commissioner, was

also present. Among the resolutions that were finally

adopted at the Conference was the following:
' That in

the opinion of this Conference, the Governments of the

various West Indian Colonies, including British Guiana,

should, with the least possible delay, proceed to re-

arrange their Customs Tariff, with a view to giving
a preference to the goods set out (in the schedule hereto

annexed) when such goods are the growth, produce, or

manufacture of any part of the British Empire.' The

purpose of this resolution was to enable each C(jiony

to take up a definite position in regard to the

matter by a.^sciiting to, or dissenting from, the

principle invjlved. By this and other resolutions

it was shown that the Conference was in favour

of an arrangement for mutual concessions between

Canada and the West Indies.

In August of the present y;'ar, a Royal Commissiori

was appointed to enquire into trade relations between

Canada and the West Indies. The members of this

Commission are the Right Honourable Lord Balfour of

Btirleigh, K.T., the Honourable William Stevens

Fielding, Blinister of Finance, and the Honourable

William Paterson, Minister of Customs, in the Dominion
of Canada : Sir John Poynfler Dickson-Poynder,

D.S.O., M.P., and Sir Daniel Blorris, K.C.M.G., D.C.L.,

D.Sc. In addition, Mr. H. R. Cowell, of the Colonial

Office, has been appointed Secretary to the Commission,
and Mr. R. H. JlcCarthy has been selected as its

technical adviser.

The English members of the Commission left

Liverpool for Canada on September 11, and arrived at

Ottawa on September 20, where they were met by the

Canadian members. The session was opened at Ottawa

on September 22, by Lord Balfour of Burleigh, and the

Commission afterwards proceeded to Toronto, Montreal

Halifax and St. John.

In opening the session at Ottaw-a, Lord Balfour of

Burleigh said that he could conceive nothing which

would be more protective of the good of the Empire



338 THE AGFJCULTUllAL NEWS. OcTouER 30, 1909.

than the closest interchange of trade between its con-

stituent parts, and that the Coiiunissioii would be glad

to receive suggestions, from any source, for ihe improve-

ment of transportation facilities, cheaper communication,

and the promotion of better trade relations generally

At Halifax, the first session was held on October 1.

In opening this, the President of the Board of

Trade extended a welcome to the Commissioners on

behalf of that Board, and referred to the long period

that had elapsed, during which trade had been carried

on between Halifax and the West Indies. The Com-

mission was also welcomed by the Mayor, on behalf

of the City. In reply, Lord Balfour of Burleigh made

acknowledgement, on behalf of himself and his

colleagues, for all the care and trouble that had been

taken for the purpose of making their visit a success.

He also read the exact terms of the instructions that

had been given to the Commissioners, which w^jre as

follows ; 'To make inquiry into the present condition

and future prospects of trade between Canada and Our

West Indian Colonies, and to suggest measures for

promoting closer trade relations between them, includ-

ing not only the special matters referred to in the

minutes of the Privy Council of Canada, but also such

matters as the improvement of transportation and

a cheaper and more efficient telegraph system, together

with all other matters that appear to you to be best

calculated to strengthen and extend commerce and

communication between Canada and the West Indies.

At Ottawa, it was explained by the Deputy
Minister of Trade and Commerce (Mr. O'Hara) that

Canada paid 556.5,700 yearly for a twelve-day steamship
service from Halifax to the West Indies, and it was

stated by him, as well as by others, that an improved
service was required. Further, Mr. McDougall, Com-
missioner of Customs, submitted a report showing that

the exports from the Dominion to the West Indies

were of the value of $2,847,:581 in 1»0(), and of

$3,090,468 in 1908. He stated that there was evidence

that preference promoted trade between Canada and
the West Indies.

The Commissioners met again at Toronto on

September 27, when the evidence showed once more

that the present transport facilities are insufficient,

and a fast line of steamers from Canadian ports was

advocated.

At the Halifax sessions, there was again unanimity
in the demand for efficient means of communication

between Canada and the W^est Indies. In addition,

some of the witnesses advocated the provision of

vessels fitted with refrigerating apparatus, which

would carry meat to the West Indies and would return

with fruit, and that such vessels should be adapted as

far as possible to pass orer the bars at those port.s

where these were present, in order that distant anchor-

age should be avoideij, with the consequent saving in

time and money with regard to lighterage. It was

also suggested that there should be a direct steamship
service to and from JMontreal in the summer, with

a change to St. John in the winter. Evidence was

fu'thcoming to show that the route by way of the

United States had no advantages over tke direct

Canadian one.

Other subjects that were dealt with were the

alvisability of increasing the scope of the Canadian

banking concerns in the West Indies, the concessions

to Canadian refiners contained in the last budget, the

grai;tin(' o! a ijieference tariff for Bnti-sh-Lrroun sii^ar

and the necessity tor better cable communication. In

connexion with the first, it was agreed that the

expense incident on the upkeep of branch banks

in the West Indies was severe, and that trade on

a preferential basis would make commercial conditions

easier. The opinions as to the present state of the

relations between the Canadian refiner and the West
Indian sugar producer were conflicting. The general
consensus of opinion, in a broad way, was however,

that the trade between the two countries woidd improve
if nuitual concessions were made.

It is expected that the Commission will meet

again in the West Indies in the month of February,
1910.

AN OIL TRACTOR FOR IMPLE-
MENTAL TILLAGE.

The A[i ric uU a lul Journal of India gives an
account of an engine for impleniental tillage and other

agriciiltural operations, which is known as Marshall's

30 horse- power Oil 'J'ractor.

This oil tractor is inanufactured by Messrs. .Marshall,
Sons A Co., Ltd., of (laiushoTOiigb, England, with the

object of sup[)lyiHg a clu'ai) mechanical power for agri-
cultural i)uri)ost'.s,

which may possibly be useful in India.

The tractor is fitted witli a two-cyliiuler engine and has

three speeds, \i, 4, and miles per hour. Tlie engine c;ui be

run on iietrol, kerosene, ben/.ine, gasoline, etc. With tanks
lilleil with ker<isciK', it can he. run lor ten hours continuously.

The engine is tittcd with wide travelling wlieels to

travel over .sandy ground. In working order, it weigljs

approximately ih tons and carries 2o gallon.s of fuel and 7-5

gallons of water
;
it is fitted with a water cooler and a patent

pump f.>r circulating water tliroiigh the cylinder jacket.

'I'he engine can be used for iilongidng, liarrowing, cultiva-

ting, .sowing, rea]iing and hauling : it can also be used for

driviiij; any tixcil machinery such as threshing and winnov.-

iiig machine.^, corn and cakc-j;iiiuiing mills, chalf cutlers, etc.,

without any addition or alteration. Tiiis engine drives a full



Vol.. VIII. No. 190. THE AGllICULTUllAL XEW.S. 339

sized ?\I;irsliair.s Thre.shing Machine fitted witli a cbaft" fan,

Bhoosa rollev.s and Blioosa sliifters contiiiuouslj' for five

Lours witli a consumption of li^ gallons of kerosene per

hour. One man is required to operine it.

E>;periinents in India show th^it it can plough li acres

of land that ha.s been previously lirokeii, per hour, with

a consumption of le.ss than 2 gallons of
' Chester Brand '

kerosene oil, and uncultivated land at the rate of 1 acre

per hour with tlic same consumption of oil.

The cost is £533. The Deinity Director of Agri-

culture, Bengal, saw the machine at work at Semapore and

reported thus :

' We were only able to test the ploughing,
as there was nothing to thresh and no pumps or ordinary

machinery to be worked. Soil tested by ploughing was

sandy loam. Two four- furrow ploughs were attached to the

back of the tractor, and eight furrows, 6 inches deep and 9i

inches wide, were ploughed at one and the same time.

'Plough;
—Cockshutt's (Canada) Fcnir Furrow Plough,

cost £20.
' Work done :

— 9 acres in seven hours. Cost of fuel per
acre :

— Is. Id. Area ploughed per day of ten hours:— 13acie.'.

The oil tractor will not suit small holdings or paddy
cultivation, but where large holdings of high land cultivation

are concerned, and where labour is scarce and d^ar, the oil

tractor is an economical motive power for ploughing.'

SCIENCE IN PRIMARY SCHOOLS IN THE
LEEWARD ISLANDS.

The following abstracts are taken from the Annual
Hejiori of the Insjxctor of ScIukiIs for the Leeivard

Islands,' for 1908-9. This was drawn up by Mr. W.
Skinner, 11. A., then Acting Inspector of Schools for

that colony :
—•

There are not so many schools ms formerly where the

complaint has to be made that the lessons in Elementary
Science are mere parrot work, or a catechism after the style
of

' Lessons in Common Things ', and
'

Mangnall's Questions '.

In some few schools, teachers have not got beyond this, but

only in a few; most of the schools are provided with object-

le.sson sheets with pictures of the animals which are the

subjects of the lessons. Wherever pictures were not found,
the matter was brought to the notice of the managers, and
doubtless before the next e.xamination tiie desired sheets will

be provided. So many publishers nowadays issue well

executed drawings, in colours, of the domestic and other

animals which are prescribed by the code as subjects of the

lessons, and the prices are so moderate, that there ought to be

no difficulty in every school posse.ssing some of these sheets,

and yet I regret to say there were some schools whe-e there

were no object-les.son .sheets, and the teacher was obliged to

u.se the very small woodcuts of animals found in the Tropical
Headers. The lessons, as a natural consequence, afforded no

satisfactory training for the children's powers of observation,
and a badly equipped school became also an inefficient oie.

In the iliddle Division, most of the teachers had studied

the Hints to Teachers for teaching science in the Middle

Division, and the work was fairly creditable
; only in a few

instances did I find that lists of terms, meaningless to the

children, had been committed to memory. In the Upper
Division, in a general way, the lessons on plant life, and on
the structure and functions of the different parts of a plant,
were well given, and the subject was fairly understood ; there

were faults, however, in the logical treatment of the subject,
and the order of the questions asked. I did not find so great
a tendency to make use of difficult scientific words as on

former occasions.

There are in the colony thiity-si\- recognized school

gardens, as follows :---.\ntigua, 1 'J : .St. Kitts, JS
; Nevis, 6 ;

Dominica, 4
; Montserrat, 6. In nearly all the gardens the

children now take a keen interest, and good results in the

growing of the vegetables have been obtained in most cases.

During tlie year new tools were supplied to six schools.

I did not find that the record of work done was kept
very .systematically at any of the schools examined ay me.

For the ptirposes of the grants for .school gardens, the.se

records should be kept carefully written up to date. All

schools where there are school gardens have now received

record books, in which entiies should be made everj' day on
which work is done. These books should be submitted to

the Inspector of Schools at the Annual Examination, if

a grant is desired by the teacher.

Grants have been awarded for this work as follows :
—

Antigua, to 10 schools
; St. Kitts, to I schools

; Nevis, to

5 schools
; Dominica, to 4 schools

; Montserrat, to 6 schools.

IMPURITIES IN SULPHATE
COPPER.

OF

The Board of Agricidture and Fisheries for the United

Kingdom has on several occasions drawn attention to the

importance of using pure sulphate of copper when making
Bordeaux mixture, or when using it either for the destruction

of charlock, for dressing wheat, or for the cure of foot-rot in

sheep. In purcha.sing it, care should be taken to demand
a product of 98 per cent, purity, while the article offered as
'

agricultural
'

sulphate of copper should be scrupulously
avoided. The usual adulterant is sulphate of iron, which is

much cheaper. An easy test for the presence of iron in

sulphate of copper is to dissolve a little in water and add
ammonia, constantly stirring until a deep blue liquid is

formed. Any quantity of brown flocks floating about in

this blue liquid indicates the presence of so much iron that

the sulphate of copper shoukl be subjected to a proper
analysis before use.

Daring the past year, the Board has had evidence that

impure sulphate of copper continues to be sold in consider-

able quantities. Early in 190.S, the Crown Agents for the

Colonies stated that certain wholesale chemists, in executing
an order for sulphate of copper for the Agricultural Depart-
ment of one of the Crown Colonies, sent sulphate of iron

containing about 10 per cent, copper sulphate; and that in

reply to the representations of the Crown Agents, they stated

that this was the usual article sii[)i)lied under the designation
of sulphate of copper for agricultural purposes.

In consequence, eighteen samples were purchased by
Inspectors of the Board from chenusts in different parts of the

country. Of these, twelve were commercially pure blue vitriol,

or sulphate of copper. In two cases the description sulphate
of copper, or blue vitriol, was applied to articles containing
51 '5 and 392 per cent, respectively, of sulphate of iron. In
these cases the Board directed enquiry to be made with
a view to prosecutions under the Merchandise Marks Acts.

One sample, described as powdered vitriol, contained 786
per cent, of sulphate of iron, and was coloured with Prussian

blue. Another .sample, described as vitriolized wheat dressing,
contained 66 per cent, of sulphate of iron, and two other

samples, sold under a fancy name, contained 76 per cent, and
56 per cent., respectively, of sulphate of iron.

It is evident, therefore, that farmers should exerci.se

considerable caution in ]iurchasing sulphate of copper. (The
Journal of the Board of Agriculture, September 1909.)
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INDIAN FRUIT.
THE MANURING OF CACAO.

The following is taken from the seventh of a series

of articles bv J. PI. Hart, F.L.S., on Caean, which

are appearing in the West India, Coininitt.ee Circulur.

Reference lo these articles has been made already cm

pages 260 and 292 of the present voUiine of the Af/ri-

cidtural News:—
The application of manure is a .suliject upon which

chemists and vegetable physiologists difl'er in many respects.

The chemist is apt to insist upon the manure being buried

beneath the .soil, or, he says, inuch nf its value will be lost

owing to the dispersion of its volatile properties by moving
air

;
but the cultivator may easily ascertain the best method

of applying manures of all kinds, if he studies the life history

and character of the plant, and the nature and morphology
of its organs of assimilation; and moreover, the frequent

showers of the tropics prevent any great waste of the volatile

constituents, unless they come -so heavy as to wa.sh them away.
The destruction of roots which the operation of burying

manure occasions, would, in most instances, completely nullify

the action of the manure applied, as the broken roots would

not have the power, or the same amount of surface for

absorbing food, as when uninjured; and the manure applied,

through its coming into direct contact with injured tissue,

would tend to destroy the roots by its caustic character,

rather than to be absorbed by them. That beneficial results

follow the application of manure when buried beneath the

surface, is, of course, patent to the novice, but in the case of

surface-feeding plants, it is only afti-r the roots have recovered

from the injuries done by the digging, that they arc able to

take up any manure which has been applied when these

organs are again in a condition to pciform their proper
functions. Even granting that no s[)ecial harm is done to the

trees, there is inevitable delay in the economy of growth, the

hazard of losing a flowering season, and consequent loss of

crop.
With dccp-rooting plants tin- burial nf manure is the

most economical method of application, as there can then be

no loss of volatile constituents.
.,

If we think over for a while the course which Nature

ha^ pursued for ages in supplying plants with their food, we

shall find that the method adopted is purely surface maiuu'ing,

and this method, with not a few modifications, is generally

being adopted in what are called Orchard Cultures. h;ven

the ground the plant grows on, has been almost entirely

formed, by additions to its surface, by detritus from .surround-

ing lands, by deposits made by Hood waters, or by decay
induced by the How of water over its surface carrying with it

solvents which are able to disintegrate the materials of whicli

it is coiiipn.sed. For tree cultivation, surface manuring is tlie

only method in wliich the manure can be fully utilized, and
\ve can easily take steps to guard against evaporation or

dispersion of volatile principles, by covering the manure with
inateiial which will act as an absorbent and thus retain the
constituents likely to escape.

In practice, the covering of the ground with fresh or

decaying vegetable material is known as '

mulching ',
and it

has been proved that for cacao the practice is of the greatest
value.

iJr. Francis Watts, L'.M.G., Imperial Commissioner of

Agriculture for the West Indies, in reporting on experiments
in Dominica, has the following, with reference to five experi-
ment plots of cacao :

' The most interesting plot is the one
mulched with grass and leave.s, tlie sweepings of the lawn
at the Botanic Station. In the first period, this plot, though
giving a greater yield than the no-manure plot, fell far behind
the plot receiving dried blood, or the plot receiving conqilete
nianuie, viz. dried blood, i)hosphate and potash (2 A) and
that receiving dried blood with [ihosphate and potash (-1 E).
The yield was practically identical with that from the plot
receiving dried blood alone (3 B). In the third year, this

plot far surpassed all the others, giving yields G6 per cent,

greater than that obtained from the no-manure plot.'
In the Botanical Depaitment, Trinidad, for many past

years, mulching has been taught as a valuable method for
orchard culture of cacaO and other produi-ts, and in Vol. V,
Jlot-Diicfil llidletiti, Trinidad, 190l'-.j, the following beneficial

etfects are recorded, viz., that mulching:—
( 1 ) Kee])s down weed.s.

(2) IVevents evai)oration, and keeps ground moist.

(3) Furnishes suitable manure in gradual sup[ilics.

(4) Attracts earth worms to the surface, and cau.scs them
to cut numerous burrows, which aerate and cultivate the soil

;

in fact the worms actually manure it by carrying down into
the tunnels the decomposed organic matter.

T>y the u.so of '

mulching,' it is certain that cacao can be

grown successfully on lands that could not produce it otherwise;
and on some of the large estates the practice is lieing adopted,
especially on those fields which suffer during tlu' dry se.uson.

The cacao tree, although it likes a deep, rii li soil, is also

a surface-feeding plant, and the grinind round the trees

cannot lie dug or forked witli impunity, for, although the
tree will stand considerable hardship, it is neviTtheless

materially injured when the roots are mutilated. There are

conditions, however, such as when the surface soil lias been

thoroughly baked by drought, when it would be benclicial

to lightly prick it up with a fork, taking care not to break
the roots (vertical forking). A slight forking is, liowever,

permissible at times, previous to applying farmyard manure
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upon the surface, having due reganl. of course, to what has

been said in tht^ foregoing remarks on the injury caused by the

injudicious use of fork and spade. Manure applied to the

surface should be covered, if possible, with a tliin layer of

earth
;
but if applied in the form of compost, this is not so

necessary an operation, as the volatile constituents of the

manure are then in a great Tueasure held fast.

In applying chemical manures of a caustic character, it

is always well to mix them with a suitable proportion of

absorbent earth, and to cover again with a coating of the

same material. The primary oly'ect in applying manure is

to maintain a due proportion of plant food when land has

become exhausted of its natural constituents, or to supply

something in which the land is deficient. It is of course

patent that, with the continued production of annual crops,

a large (juantity of material is removed from the soil, and

this must be replaced, whether by Nature or artificially, or the

crop will fall short. Farmyard manure takes a foremost

position for this purpo.=;e amf)ng all others, and long-continued

Ijractice shows that, when properly ajjplied, it is of the greatest

value to the land, not only for its uiannrial properties, but

also for its mechanical action upon the soil ;
and moreover, it

•can never be as dangerous to use as chemical manures,
which are admitted to be decidedly hazardous when applied

by unskilled labour.

QUALITIES OF A GOOD MILKING COW.
Useful information as to the characters of a good

cow of the dairy type is given in Bulletin No. 20 of the

Storrs Agricidtnral Experiment Station, U.S.A. From
this the following extracts are taken :

—
DIGESTIVE ORGANS.—Milk is a manufactured article,

produced by the cow from the food which she con.suraes.

The capacity of a cow for producing milk depends largely

upon her capacity for digesting food and assimilating it into

her tissues. For the accommodation of a large and efficient

-digestive apparatus, a good dairy cow should have a long,

deep and wide barrel with well sprung ribs. This form of

middle piece gives ample room for the storage of food, and

for an apparatus capable of disposing of large quantities of

the coarse, bulky fodder which the cow consumes.

HE.4ET AND LUNGS.—The chcst .should be deep, pro-

viding room for generous-sized heart and lungs. These

organs, vital in every animal, are required to do more

than ordinary work in the dairy cow. The digestion
•of a large amount of food and its conversion into milk

require an expenditure of energy and vitality equal to

that spent in the performance of hard work. Therefore,

there should be a vigorous circulation of blood and ample

provision for its purification, and for a large supply of

oxygen.
Collier estimates that a cow, giving an average quantity

of milk produces, on an average, 138,210,000 fat globules per
second during each twenty-four hours. This, and the secretion

of the other constituents of the milk, illustrate the amount of

activity in the milk organs alone, and suggests the need of

a highly developed nerve system. The more pronounced of

the outward signs that indicate this nerve development are

a bright, lively, and prominent eye, this prominence cau.sing

a dished face ; a wide forehead ; a wide junction of the skull

--and spinal column, indicating a large brain
;
a large prominent

backbone, giving room for a well developed spinal cord
;

a long slim tail; and considerable energy and vigour and

style of action.

MILK 0EG.\Ns.—The milk organs are quite intimately
•concerned in the productive capacity of the cow, as it is in

these that the milk and butter-fat are finally elaborated from
the food. It is not altogether clearly understood how the

milk is made in the gland, but it seems quite probable
that it is produced by the epithelial cells within the udder.

So far as is known, the quantity of milk that can be

produced depends in a large part upon the number and

activity of these cells. The number of such cells is limited

by the size of the udder ;xnd the amount of fatty tissue

it contains. The dairy cow should have a large udder

capacity, the larger the better, but the size of the udder
should not be due to any large amount of fat or flesh.

There .should be an elasticity of the tissue, with a shrinkage
of the udder when empty. The udder should have con-

siderable surface, extending far forward and well up
behind. It should be well balanced and symmetrical
in shape, indicating good development in all quarters ;

for

the more perfectly developed the organ is, the larger the

amount of milk it will be likely to yield. It should be

spread considerably from side to side also, while the teats

should be even, and squarely jjlaced. To make room for

such a capacious, well developed udder, the hind legs of the

cow should be wide apart, the thighs should be thin, and the

flanks high arched.

The milk veins should be large and e'.astic, should

extend well to the front, and should enter the abdomen

through large or numerous orifices, thus permitting a .strong
flow of blood through them, with a minimum of resistance

as it returns to the heart. Besides these veins, there is a net-

work of them in the four quarters of the udder, and still

others pass upward behind, which, when large, indicate

considerable productive capacity.

Many generations of selection and breeding by man
have prolonged the period of activity of these organs in the

dairy cow, but the beginning is always a function of repro-

duction, which must occur with considerable regularity ia

profitable cows. In order that this may happen with the least

tax upon the general vigour and activity of the cow, she

should have broad hips and a high pelvic arch.

AGRICULTURAL EXAMINATIONS.
The -econd I'reliminary Examination, in connexion with

the scheme of Reading Courses established by the Imjjerial

Departmeni; of Agriculture, was held on October 11, in

Antigua, Barbados, Dominica, Grenada, St. Kitts, St. Lucia,
and St. Vincent. Twenty candidates, altogether, presented
themselves for examination : live in Antigua, four in I5arbados,
two in Dominica, three in (irenada, one in St. Kitts, three in

St. Lucia and two in St. Vincent. (Jf the whole number,
five failed to satisfy the examiners.

The names of the successful candidates are as follows :
—

FIRST GLASS. SECOND CL.\SS.

G. W. B. McDonald (Antigua) .1. H. lloden (Antigua)
J. H. Field (Barbados) C. H. Shepherd „
A. E. Owen (St. Kitts) E. M. I'eterkin (Barbados)
11. W. Niles (St. Lucia) G. de Lachevotier (Dominica)
D. Derrick (St. Vincent) W. M. Arrindell (St. Lucia)

THIRD CLASS.

.1. G. Kirton (Barbados)
J. T. Gairy (Grenada)
J. Maricheau ,,

C. W. Mathurin (St. Lucia)
G. A. Robertson (St. Vincent)

Of those in the First Class, G W. B. McDonald

(Antigua) and E. W. Niles (St. Lucia) obtained special
mention.

Further particulars concerning this examination will be

given in the next number of the Agricultural Neivs.
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WEST INDIAN COTTON.
Messrs. Wolstenholine-nnd Holland, of Liverpool,

ivrite as follows, under dnte October 11, with reference

to the sales of West Indian Sea Island cotton :
—

Since our last report, about 20O bales West Indian Sea

Islands have been sold ; they chiefly consist of the remainders

of crops, and include Barbados, I2ld. to l^^ld.; St. Croix,

12ld. tolUd.; St. Vincent, lUA to lold.; "Tobago, 15d;

Antigua, 13-|rf.
to 15^rf.; Jamaica, 13d; St. Kitts, IHrf. to

13^(7.; St. Lucia, l-jr/. ;and Nevis, 13;',(/., the remainder being
stains at 7hd.

Prices of all Sea Lsland descriptions are hardening, and

iiuotations of Georgias and Floridas are raised \ld. per lb.,

this being the advance obtained for new crop. Carolinas and

"West Indians are raised hi. per It), in sympathy. So far, the

quality of the Georgia and Florida Sea Island is the best we
Lave seen for several years.

The report of Messrs. Hem y W. Frost & Co., on

Sea Island cotton in the Southern States, for the week

ending October 9, is as follows :
—

The Sea Island receipts during the week were '2!)" bales,

making the total receipts of new crop cottou so far 325 bales.

The factors have not sampled or ottered for .sale any of these

receipts as yet, having agreed to delay opening the market

nntil the movement is larger. However, they express
a willingne.ss to contract to sell ahead 300 to 400 bales on

a basis of Fully Fine, 30c.-16|(/. There has been no

demand on this basis.

The total weight of Sea Island seed-cotton sent in

amounted to 747,506 lb. This was 220,894 lb. less than
that received last .-ieason. The yield of lint was 205.688 Iti.,

or 27-5 per cent, of the total weight of .seed-cotton received.

This percentage i.s 1'3 less than the record of tlic previous

year, and is in no small niei\sure due to the lact that one or

two large estates grew a fine variety wliich only gave a low-

percentage of lint—often below 25 per cent. The weight of

stained Sea Lsland lint was equal to 9'4 per cent,

of the whole. Twelve thousand and nineteen pounds of

!^[arie Galante seed-cotton were also received. This gave
2,781 It), of lint, e(]ual to 23'1 per cent, of the weight of

seed-cotton.

The percentage weight lost in ginning the total amount
of Sea Island and Marie Galante seed-cotton sent in, was 1'3.

Six hundred and sixty-two bales were made during the

season, most of which contained 360 lb., net, of lint.

For the purpo.sc of meeting the local and ex[)ort demand
for cotton seed, 11,032 lb. of Ottley Hall seed were

purchased at 1(7. per Ih. The lint from this seed fetched

18|rf. per lb., as against 16(7. per lb. for ordinary lots, and
the yield was good. After selection, the total quantity of

seed obtained for .sale was 8,313 lb., or about 75 per cent.

The price charged locally for the seed was 2^(7. per lb.; for

export 3d. per lb. From April 28 to August 27, 1909,

5,458 It), of treated seed, were sold to local growers. Besides

this, 2,356 lb. of planters' own seed was dealt with for them,

making a total of 7,814 lb., or a quantity sufHcieut to plant

1,302 acres. To other colonies 2,855 lb. was .sent.

COTTON GINNING AND SELECTION IN

ST. VINCENT.
The following Mbstract.s are taken from the report

for the crop season 1908-9 (September 1, 1908, to

August 31, 1909) on the work of the Central (Govern-

ment) Cotton Ginnery in St. Vincent. Tiie quantities
of seed-cotton dealt with do not, of course, include that

•vvhich was sent to private ginneries in the island :
—•

The ginnery continued to be worked under the super-
vision of the Agricultural Superintendent. The staff

consisted of a manager, overseer and engine driver. When
in full work about twelve men and l)oys, and sixteen women
were also employed. Eight gins were worked successfully. No
breakdown occurred in connexion witli any part of the

:nachinery. The ginnery was opened for the receipt of seed-

cotton on October 26. tlinning was started on November 12,

and carried on as found necessary until Jlay 29, 1909. The
actual number of ginning days w.is fifty-eight, as against

eighty-four during the previous season.

EXPORTS OF COTTON FROM THE WEST
INDIES.

The returns that have been received so far sliow that

the amounts of cotton exported from the following places

during the quarter ending September 30, 1 909, were :

15arbado.s, 320 bales (155,103 fl).), of an estimated value of

£7,755 3,<. ; of this cotton, which was all Sea Island, 302
bales (146,357 lb., value £7,317 17s.) was sent to the United

Kingdom, and 18 bales (8,746 lb., value £437 6.'.) to the

United States. St. Vincent, 46i bales (14,912 1b.), of an
estimated value of £780 IS.'-'. 4(7.; all thi.s wa.s exported to

the United Kingdom, and was made up of 28 bales (9,732 B).,

value £608
5.--.)

of Sea Island, and 18.1 bales (5,180 lb., value

£172 13.'.-. -id.) of Marie Galante. Trinidad and Tobago, 13
bales (2,011 lb.) ; this all went to the United Kiugdom, and
was made up of Sea Island, 3 bales (511 lb.), and Marie

Galante, 10 bales (1,500 lb.). No cotton was exported
either from British Guiana or Montserrat during the stated

period.
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USEFUL BACTERIA IN JAMAICA SOILS.

The bacteria which possess iinporfcarce in connex-
ion with their relation to the nitrogen in the soil are,

broadly speaking, of five kinds: those which change
ammonium salts inr,i) nitrites ; those which convert the

nitrites thus (brmed into nitrates; those which take

nitrogen from the air and actnally enrich the soil with
chat element by adding it in a fixed condition ;

those

which live in the nodules of leguminous plants and

.supply them with nitrcjgen from the air; and finally
those wliich break down nitrogen compounds in the

soil and return the nitrogen that they contained to the

air. The first two are called nitrifying organisms ; they
do not add nitrogen to the sod, but render more
available that whi(:h it already contains. The third

are termed nitrogen-fixing bicteria; the reason for

this is evident from whit has been stated. Of the last

two, little need be sai<l here except that the former

are, of course, beneficial, while the latter are responsible
lor the loss of nitrogen from badly kept soils.

In the Ballcfin of (lie Bi/piirlment of Aijricidtwre,
Jamaica, Vol. I, No. 2, the results of an investigation
of the nitrifying and nitrogen-fixing bacteria in the

soils of Jamaica, which was carried out at the Govern-
ment Laboratory there, are given. The following are

extracts from the paper:
—

The preceding issue of the Bullutin contained an article

describing broadly the relations between the biochemical

activity of the more important soil bacteria and the fertility of

the land. Special attention was drawn to the '

nitrifying
' and

the '

nitrogen-fixing
'

bacteria. The writer has recently
examined some Jamaican soils for the presence of those two

groups of organisms. To test for the '

nitrifying
'

bacteria

two mineral .solutions were employed, one containing sulphate
of ammonia, nutritive salts and carbonate of lime, and the

other nitrite of sodium together with nutritive salts.

To prove the presence of
'

nitrogen-fixing
'

bacteria,
a solution of sugar (or the closely allied mannite) was used,

together with nutritive salts and carbonate of lime, but no
combined nitrcigen in any form. These liquids were rendered

sterile by heating in steam. The moist samples of the

different soils were partly dried, broken down into a fine

condition, well mixed, and 1 gramme (about 15 grains) of each

introduced into the three culture solutions, which were then

put in a dark place at air temperature.
The three soils tested were ;

—
1. A soil at Hope Gardens cleared of bush during the

last year and planted with Guinea grass.
2. A rather stiff soil from a citrus fruit plantation at

Hartlands.

3. A Westmoreland .sugar-cane soil at the foot of

a range of limestone hills.

These soils had all a neutral reaction to litmus. The

Hope soil set up
'

nitrification
'

of the ammonia and the

nitrite, only after a long interval, and the characteristic
'

nitvogen-Hxing' A -.otoliacter appeared in the sugar solution

also at a late date.

The phenomena were brought about by the Hartlands
soil much sooner, while the Westmoreland .soil acted still

more promptly.
The earlier

'

nitrification
' and '

nitrogen-fixation
'

begin,
the more numerous and the more artive are the respective
bacteria in the soil. In the Hope soil, the bacteria were

scanty in numbers and sluggish in action, whereas in the

other two soils they wore numerous and active, especially ia
the Westmoreland .soil. The differences shown stand in clear
connexion with the amount of calcium carbonate present in
the respective soils. The Hope soil was very deficient in the
base carbonate of lime, whereas the relatively small amount
present in the Hartlands soils was eaough to secure a healthy
multiplicatitni and activity of both groups of bacteria.
Ghemical analysis of the Aiotobacter cultures from the
Hartlands and Westmoreland soils, after the .sugar had all

been oxidized by the bacterium, showed in both cases that
9 parts of nitrogen had been gathered from the air for

every 1,000 parts of sugar destroyed. Some of the sugar
solutions (containing glucose) inoculated with the Hope soil

yieUed no A zofo/Micter, hat gSLve rise to a long continued

butyric fermentation due to spores forming sjiecies of
Clostridia. Analyses of these showed that only g-part of

nitrogen had been gathered from the air for every 1,U00 parts
of sugar decomposed. Where, therefore, soil conditions are
unfavourable for the abundant growth of the A-otobacter,
owing to the deficiency of carbonate of lime, the nitrogen-
gatherhig power of the soil is greatly weakened, since the
Clostridia are only (nie-third as efficient workers as the
Azotohacter.

JAMAICA RUM.
A piper in the Iriternational Sugar Journal,

Vol. II, No. 129, gives the results of an investigation of
Jamaica rum which w.as conducted by Dr. Karl Micko,
Director of the Public Research Institute for Food-
stuffs, Graz. The conclusions reached are as follows:—

1. Jamaica rum contains an aromatic constituent

peculiar to it alone, which is the basis of its characteristic
flavour. This constituent is found neither in high class

European spirits nor in artificial rum.

2. This typical flavouring body of .Jamaica rum is a col-

ourless, notdiflicultly volatile, fluidof a delicate aromatic smell,
and its boiling point lies higher than that of ethyl alcohol.

3. This typical body belongs neither to the esters,

ketones, or aldehydes. It has the general cliaracteristics of
an ethereal oil, and it is not improbable that it stands in
nearer relation to the terpenes.

i. The typical flavouring body does not dissolve in

caustic soda ; but on prolonged contact with it, it assumes
an aromatic, but more resinous, smell.

5. In Jamaica rum, as in other high class spirits, is

a body possessing a terpene-like aroma which is entirely
absent from artificial rum. But it is less characteristically
a proof of .Tamaica rum, as in other high class spirits similar

bodies, rich in terpenes, are found.

6. In Jamaica rum, there occurs in the last distillation

fraction an aromatic-smelliug, resinous substance, which
dissolves in caustic soda and is precipitated by the addition
of acids. It is questionable whether this substance is

a primary fermentation product, for we can produce such
substances easily from aldehydes.

7. The analyst with sensitive nose and palate can easily

distinguish artificial, from Jamaica, rum. He is also in the

position to be able to detect mixtures of Jamaica with
artificial rum.

8. From chemical analysis alone, however, no thorough
conclusion is possible, but when used in conjunction with the

smelling test, it is extremely valuable. The ester number is

of especial value for determining whether the given sample is

of a concentrated or a diluted rum.
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NOTES AND COMMENTS.
Contents of Present Issue.

The editorial of this number h.-is for its subject
the Royal Commission that has been appointed to

enquire into the trade relations between CJanada and

the Wciit Indies.

On page 339, there is an interesting note on

the impurities that are sometimes to be found in

sulphate of copper (bluestone).

E.xtracts from an article on the manuring of cacao

are given on page 34-0.

Useful information as to the qualities that should

be shown by a good milking cow appears on page 341.

The same page contains the results of the recent

Preliminary E.xamination held in connexion with the

Reading Courses of the Imperial Department of

Agriculture.

The Destruction of Weeds by Insects.

An interesting account of the introduction of

insects into a country for the purpose of destroying
a noxious weed is given in the Hairaiian Forester and
Anricidturist for August last. In 1858, a plant known
as Lantana, which belongs to the same genus as one of

the wild sages of the West Indies (Lantana Camara)^
was introduced into the Hawaiian Islands from Mexico

as an ornamental plant. This escaped from cultivation,

and, owing to the absence of its natural enemies, and

the dissemination of the seeds by a bird which had

actually been introduced for the destruction of cater-

pillars, it became a serious weed in pasture and in sugar
lands. In 1900, the Entomologist in the islands conceived

the idea of introducing some of the insect pests of the

plant from its native country, Mexico. This he did,

and insects have been acclimatized which attack the

branches, leaves, flowers, fruits, and seeds of the Lan-

tana, with the result that it is quickly being brought
under control.

A grave danger exists, however, in the employment
of such a method of dealing with weeds. The insects

that are introduced must only be of such kinds as have

very specialized habits and food plants, in order that

there may be no chance of their adapting themselves

in such a way as to obtain shelter or sustenance from

valuable plants that alread}- exist in the country to

which they have been brought.

The results of investigations in connexion with

some of the bacteria in Jamaica soils appear on page
343.

In the Insect Notes of this issue (page 34G), there

ap])ears the first of a series of articles on the Natural

liistory of Insects. In this, Fit;s. 3S, 39 and 42 are

from blocks supplied by the Ignited States Department
of Agriculture. Figs. 40 and 41 are redrawn from

illustrations in Comstoclj's
' Manual fur llie study of

Insects'.

Part of the information in the Fungus Notes

(p. 347), which deals mostly with diseases of the ground
nut, should be of use to those who are interested in

flower wardens.

Alcohol from Bananas.
In a recent number of the Journal d'Agriculture

Tropicale, an article aj)pears which deals with the

manufacture of <dcohol from bananas. The subject is

introduced b}' a consideration of the fact that, in

countries that produce bananas for export, a large

(juantity of the iruit is rejected as being unfit for ship-

ment, and is consequently often wasted completely.
Information furnished by the Agricultural Society in

Jamaica, and bj^ growers in Guatemala, shows that the

loss from such fruit is about 20 per cent, of the crop ;

this, in the case of Jamaica, is equivalent to 2 million

bunches a year. In view of this, various means have

been tried for the purpose of utilizing the waste

material. Among these have been the drying and

preservation of the fruits, and the production of banana

Hour from it. None of them have, however, sufficed to

deal with the (juantity of uncxportable fruits that have

been produced, and it has become necessary to seek for

other methods for the disposal of it.

Experiments conducted at the Central Laboratory
of Guatemala, in association with the director of a

distillery at Piierto Barralos, Guatemala, led to the pro-

dimtion of a very good spirit, which is said to be

something like whisky, from b.manas which were about

to be thrown away. Samples of this spirit were rejiortcd

at the St. ]jO\ns Exhibition to be of superior i|nality,

and, after analysis in tiie Laboratories of the United

States Department of Agriculture, thr manufacturers

were awarded a gold medal.

The yield of spirit is estimaleil at 41 litres (about
1 gallon) from e.ich bunch of bananas. As regards the

cost of manufacture, this is said to be much less than
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that of whisky, and two years' working of a plant for

the production of the spirit showeil that the nlanufi^ctare

cm be carried on profitably.

Nitrification and Soil Conditions.

According to an abstract ofu paper which is given
in the Journal of the Chemical Society, it has been

found that nitrification, both in unsterilized soil and in

sterilized sand or soil, is accelerated in the presence of

small amounts of a sugar such as dextrose. In the

case of unsterilized soil, the greatest effect is produced
in the second and third week

;
the effect diminishes

afterwards, while denitrification increases. Other

sugars such as cane-sugar and milk-sugar (as well as

glycerine) also seem to have a favourable effect. Other

substances, such as calcium butyrate, calcium acetate,

peptone and urea, either have no effect, or retard,

nitrification.

The effect of water was such that nitrification

alone was most active when 16 per cent, of that liquid
was present. It was reduced when the amount of

water decreased to 10 per cent., nr increased to 26 per
cent. Dextrose has an injurious, rather than a bene-

ficial, action if an excess of water is present.

Tii9 Propacfation of the Eucalypti.
Information has been received from the Curator

of the Antigua Botanic Station to the effect that

experience seems to point out that the propagation of

Eucalypti there is, if special methods are not adopted,
a somewhat difficult process. Recently, there has

sprung into existence a demand for these trees, and

efforts have been made to raise them in fairly large
numbers.

At first, the usual method of raising seedlings was

adopted ;
the seeds were sown in boxes, and the young

plants potted when about 2 inches high. With this

method, the mortality was very great, not more than

2 to 3 per cent, of the plants being saved.

In consequence of repeated failures to raise

plants by what could, perhaps, be called the orthodox

method, different ways were tried, the soil used in each

being a somewhat open loam. The greatest success was

obtained when the seeds were sown in small pots, the

diameter of which was from 2 to 2i inches. Two to

four fertile seeds were placed in each
; the first seed

that germinated was left, and as the others grew they
were pulled up and destroyed. Whenever water was

required during the time that the seeds and young
plants were in these pots, they were placed in a bucket

containing it to the depth of their own rim. No water

was given overhead : protection from heavy rains was

provided. As soon as' two leaves other than the

cotyledons were formed, the plants were carefully
transferred to pots having a diameter of about 6 inches.

Afterwards, the first watering was performed as

described above, the subsequent ones being done with

a watering pot from overhead. Little or no shade was

given to the seedlings. To protei;t the seeds from ants,

which do a great deal of damage if no precaution? are

taken, the soil surrounding the seedlings was well

soaked with water containing a little kerosene.

The Mistletoes of the West Indies.

At least three genera of plants are included under
the name '

rni&tletoe
'

in the West Indies (' Captain
Bois'in Grenada). These are all semi-parasites, that
is they supplement the food produced in the leaves by
a certain amount which is obtained by them, with the

aid of special organs for the purpose, from the plants
to which they are attached. These organs are called

haustoria
; they are not true roots, for they do not

possess root hairs and they have the power of secreting
a ferment which dissolves a path for the haustorium
which jiroduces it through the tissues of the host

plant. They have another function also : it is by them
that the plant food which is destined for use in the

cambium layer is transferred to the parasite
—an action

that may take place to such an extent as to weaken or

destroy the host plant. Of economic plants in the West
Indies, cacao seems to be the one which is most likely
to be damaged in this way, and it is at the present
time of the year that the parasite is most active. Tte

only remedy is removal by cutting the mistletoe out of

the affected branch or branches. It must be clearly

understood, however, that the mere removal of the

parasitic plant alone is useless, as the haustoria left in

the branch will most probably produce new shoots of it.

In cutting it out, therefore, a fairly large portion of the

branch should be removed as well
;
in the case of badly

affected plants, whole branches, or even the whole

plant may have to be removed.
Such measures should result in complete control,

as these plants are disseminated comparatively slowly,

mostly by the accidental conveyance of the seed by
birds.

The ' Butter Tree
'

of Sierra Leone.

The Curator of the Dominica Botanic Station

states that, in July 1897, that Station received from
Kew six plants of Fe atadeftma hutyracea. the butter

tree of Sierra Leone. According to the Tveasarii of
Botany, this is a large tree, which yields in several

parts, especially in the fruit when cut, a yellow, greasy

juice, whence is derived its popular name. The leaves

are opposite, leathery, and elegantly marked with

numerous parallel veins
;
the fiowers large and handsome,

solitaiy and terminal. The fruits are said to be edible.

Of the plants received, several were placed out in the

gardens, but all failed to grow, owing, probably, to the

dry climate. One plant was presented to the Pointe

Mulatre estate, where it was planted in a valley in which
the rainfall is over 100 inches per annum. In the

course of twelve 3'ears, it has developed into a large,

handsome, spreading tree. During this year, it fiowered

and fruited. Fruits have been sent to the Botanic

Gardens, where seedlings are being grown. Another

attempt will be made to establish this interesting

species in the gardens, and later a few plants may be

available for distribution. It would be interesting to

learn if this tree has fruited in other parts of the West
Indies.

When established, the tree occasionally produces
suckers from the surface roots. Its propagation may,
therefore, be carried on both by suckers and by seedlings.
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INSECT NOTES.

NATURAL HISTORY OF INSECTS.
Part I. Intkoduutiox

The animal kingdom is divided into sever.il great groups,

or sub-kingdoms, in each of which tlie members have some

points in common. The member.s cf diff.rL-u' gi-ou[H have

more i>oints of difference than of likeness.

iivfu t!i'; name

better,

:\rlhro-

jiiinted

One of these grou[)3 has bee

jjoda which means '

jointed feet
',

or perlun

limbs '.

The arthropods are all alike in having j'unted limbs, and

they also have other points of likeness. They have bodies

that are jointed, or at least that are easily separable into

regions or sections, such as head, thorax (the middle body)

and abdomen
;
or head and hind-body ;

or cephalothorax, head

and thorax fused together, and abdomen. Arthropod.* have

an exo.skeleton of a hard, tir.m substance, known as chitin, to

which muscles are attached on the inside, and which protects

all the soft and delicate organs.

The arthropods in their turn are divided into four classes

as follows :
—

Crustacea—Crabs, Lobsters, etc.

Araneida—Spiders, Mites, Scorpions, etc.

^[yriapoda
—

Centipedes, Millipedes, etc.

Hexapoda
—Insects.

Crustacea are to be included crabs, lobsters,

shrimps, barnacles, etc., many of which are familiar objects in

most parts of the West Indies. Fig. 38 represents the wood-

louse, or sow-bug, one of the crustaceans. The crustaceans

are mostly aquatic; a few live in damp situations such as

damp soil" or decaying vegetable matter. They breathe by

Class I.

„ II.

„ III.

„ IV.

Among the

Eig. 38. Wood-louse. Fig. 39. Red Spiuki;.

means of gills, the head is provided with two pairs of

antennae, the abdomen has appendages which are used in

locomotion, and the eyes are usually compound, sometimes

stalked. The body is divided into two regions, the cephalo-

thorax and the abdomen. The cei)halolhorax is composed of

the head and the thorax fused together, and is often protected

by a iiard shell, the caraiiace. Tlu^ exoskeleton of cliitin is

often impregnated with large quantities of lime.

The Class Araneida includes the spider.s, mites, ticks

and scorpions. Fig. 39 shows one of the red spiders, a mite

of this class which is sometimes injurious to plants.

These animals breathe by means of air tubes (tracheae),

or air sacs. Certain species, mites especially, have the

entire surface of tlie body adapted for respiration. In

the case of most members of this group, the h(!ad

and thorax are fiised to form a cephalothorax, and the eyes
are simple.

The ;\Iyria|)oda, Class III, include the centipedes and the

millipedes (Fies. 40 and 41). These are elongate animals
with segmented bodies and jointed limbs and appendages.

Fig. 40. Ckntii'ede.

Fig. 41. Millipede.

The head is distinct from the rest of the body, but the
thorax and the abdomen do not differ in structure. The
hind body is generally provided with legs its entire length,
one or two pairs to each segment.

Fig. 42. Silver Fish.

Class IV are the Hexapoda, or true insects. Tlie

name Hexapoda means having six legs, and this expresses
one of the most distinguisliing characters of the insect.

In addition to being artliropods having six leg.s, insects

are to be distinguished from others of the group by the

following features. The insect body is readily separable
into three definite regions

—head, thorax and abdomen, and
the adult is usually winged. The normal number of wings
is two pairs, but it sometimes happens that one, or even

both, pairs of wings are wanting, as in the silver tish

(Fig. 42).
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FUNGUS NOTES.

DISEASES OF GROUND NUTS.

During the last few years, attrinpts have been made to

introduce into the Wtst Indies new varieties of ground nuts

from the luiited States noted for the large size of their nuts

and their heavy yield. The somewhat disappointing results

so far obtained have been reported from time to time in the

Ai/ricuJtand J^ews. (See Vols. VII, p. 117
; VIII, p. 206.)

Tliese results are in part due to the severe attacks of fungous

parasites, some of which have alreadj' been mentioned, and

others still remain to be identified.

A species of Uromi/ces, one of the rust fungi, is reported
as occurring on the leaves of ground nuts in 3t. Vincent during
1908. The attack, however,, was not of a serious nature.

In the year 1907, another, or po.ssiWy the .same fungus,
described .as Uredo sp,, was reported from Montserrat, and

the attack was thought to be sufficiently severe to have

caused shrivelling of the nuts. The same fungus has been

found this year in Dominica on the Spanish and Carolina

Running varieties, though up to that time, no fungus had

appeared and the trials were jiromising. This fungus
occurred in Dominica in connexion with another, which may
prove to h&Septojloeuiii, arnchidis, causing a black spot on the

leaf. An account of this appears in the current volume of

the Agricultural Xews, No. 194, page 31.").

Spraying with Bordeaux mixture was tried, but did not

prove effective. A mixture of equal parts of sulphur and

lime, dusted on to the leave.s, had some effect in checking the

disease, though it was not entirely successful. To save the

remains of the crop, the nuts were harvested and all the rest

of the plants burnt. It wotild be advisable not to plant

ground nuts again in the same soil for at least a year.
To give some idea of the damage wrought by the disease,

probably the ' black spot
'

fungus more particularly', it may
be stated that the yield of nuts from one plot was only 3-') lb.,

as against 106 lb. from the same plot last year.

A root disease was also found on ground nuts in the

same island, which is due to a fungus as yet unideirtified. It

causes the leaves of plants attacked to wilt, and about two

days later the plants die. The roots, pods, and probably
the nuts, are attacked, and in advanced cases the lower

parts of the stem, above the collar. The diseased portions
exliibit a fine, web-like, white mycelium, which, in its older

portions, is covered with straight, rod-like crystals. This

produces small white tufts which grow somewhat, become

yellow, and finally brown. They are about ^ inch in diameter

when fully grown, and roughly spherical in shape.
In section, they show two or three layers of firm, brown

Lyphae, forming an outer covering, which encloses a mass of

swollen, colourless hyphae, completely undifferentiated. They
are probably of the nature of sclerotia. No other fruiting
bodies have yet been found.

A similar di<ea.se, probably due to the same fungus,
attacks tomatos and egg-plants, and other garden crf)ps in

Dominica, and has also been found on Antirrhinum, some

aroids, and other plants in Barbados. It seems distinctly

probable that the root disease mentioned in the St. Kitts

report for the year 1908-9 as attacking the Spani.sh and
Tennessee lied varieties, was due to the same fungus, though
this is not yet known definitely.

When the disease appears in a flower bed, or a ])lot of

ground nuts, all the plants attackid should be immediately

dug up, together with the earth round them, and buried with

lime in a deep pit ;
the holes from which they have been

taken should a1.^o be dressed with lime. Should this treat-

ment not be effective, it would be advisable to remove all the

plants from the bed, or all the crop, as soon as possible^ bury
them with lime or burn them, and dress the whole of the bed

or plot with lime, at llie rate of about J-lfc. to the square
foot. I' .-^honld then be allowed to lie fallow for one or

two montlis, and be subsc(piently planted with different

flowers, or a different crop.
In all probability, the wet weather is largely responsible

for the increased incidence of the diseases mentioned, and it

has a further ill effect by causing the ground nuts to germinate
too soon, or to rot in the soil. It has been found necessary
in St. Lucia to plant the seed so that the ripening period

may fall between February and ilay. In Bengal, if any rain

falls at the ripening period, the ryots endeavour to save as

much of the crop as possible by ploughing up the land at,

once and exposing the pods. {Handl/ool- of CoMmercial

Products, No. 24, Imperial Institute Series.)
In the case of the Dixie Giant variety of the ground

nut, it has been found that the .seeds frequently rot in the

ground, even when the soil is fairly light and has been care-

fully prepared. This was noted particularly in St. Kitts and
Nevis. It is possible that the trouble might be overcome by
carefully di.sinfecting the seeds with a solution of corrosive

sublimate of the same strength as is used in the case of

cotton seed. It is hoped that it will soon be possible to

undertake experiments at the Head Office, with a view to

finding out if disinfection can be effectively carried out with-

out injuring the germinating power of the seed. If this

treatment .should be found not to be injurious, it would

probably be of assistance in combating other diseases besides

the rotting of the seed.

Although the results have been so far rather unsatisfac-

tory, yet it has been noticed in several of the islands that the

Carolina Bunning variety gives fairly good results, and

appears more resistant to disease than the other imported
forms. Moreover, it is possible that the latter in particular,
and all the varieties in general, may improve considerably as

they become more acclimatized, so long as they are planted
in a fairly light soii. This gradual acclimatization, both
local and general, is a factor which must always be taken

into account when dealing with newly imported varieties

of plants.
Another method by which improved results may eventu-

ally be obtained is by crossing one of the more promising

imported varieties with a local hardy form, and subsequently

separating out, on Mendelian line.s, a variety which combines

the good cropping powers of the imported form with the

disease-resisting power of the local variety.
It seems probable, then, that before long it will be

possible to obtain, bj^ a combination of the methods mention-

ed, a variety of ground nut giving good and reliable returns,
and thoroughly suited to the conditions in the West Indies.

Such a plant wouldundoubtedly form a valuable addition to

the agricultural products of these islands.

DEPARTMENT NEWS.
The Imperial Coraiuissioner of Agriculture return-

ed from Enorland to Barbados by the R.M.S. ' Atrato'

on October 26.

Mr. H. A. Ballon, IVLSc, Entomologist on the staff

of the Imperial Depnrtnient of Agriculture, left by the

R.M.S. 'Berbice' for St. Lucia, on October 26, for the

purpose of making investigations in connexion with the

cotton industry in that island.
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GLEANINGS.

A communication from Santo Domingo states that an

effort is to be made to increase the area in cultivation of

Sansevieria in that licpublic.

During this year, the staff of the Cadastral Survey of

Egypt has verified the whole area of cotton planted in that

country. It was foun:l to be l,46G,-')30 feddans, or

1,522,258 acres.

Dui-ing the cotton siiinning .season just closed, the

number of mills working in the Southern States of America

has increased by ten. At the same time, the increase in the

consumption of cotton has been 339,129 bales.

It is estimated that the rice crop of the present year if>

Japan will reach 54,300,000
' koku

',
which is equivalent to

about 95 million bags of ISO II). This will be an increa.se of

17] per cent, over the average year's crop.

The most important manufacture in Brazil is probably
cotton spinning and weaving. The number of mills at

present working in and near Rio de Janeiro is 119. The

total production per annum is nearly 235 million yards of

cloth.

In 1894, the plant which yield.s.sisal hemp (^//ace'ciV//*;,

var. sisniaiin) was introduced into Egypt. So far, it has

succeeded well, and the results obtained at an experimental

factory appear to indicate that a flourishing sisal hemp
industry could be established in that country.

On September 15, Messrs. ^Vorkman, Clark tfe Co., of

Belfast, launched a new steamer for the Tropical Fruit Steam-

ship Company. This vessel will be engaged in the West Indian

fruit-carrying trade, and will have accommodation for a large

number of passengers.

The Aunu'd Report, 1908, of the Comptroller of

Customs for Barbados shows that the net receipts were

£109,072, as compared with £117,995 in 1907. The

e.xports amounted to £008,004—a decrease of £5,735. Of

these, the value of sugar increased by £28,02G, while that of

cotton decreased by £21,783.

In the I'kdijypine Journal of Science, i?n account is

given of I'nrameria philippensis, which is a woody, climbing
vine containing a rubber-like gum. This is present in the

bark to about 5 per cent, and, when extracted with carbon

disulphide it is j'elloH', but turns black on exposure to the

air and becomes '

tacky '.

The Jialliiin uf t/u Liivrpool Scliool of Tropical

Medicine, of which the first number has just been issued,
.states that the expense of the anti-malaria measures on the

Suez Canal had averaged 18,000 francs per annum. In 1903,
malaria cost the Suez Canal Company 38,200 francs; last

year, the cost was 16,800 francs.

The total revenue of British Honduras for the year
ended March 31, 1909, amounted to .?353,(i41, and the total

ordinary expenditure was !ii!322,38s. It is a significant fact

that the receipts from the .sale of Oown lands were, during
the same period, '?7,0(>8, as compared with •'?1,915 for the

year ended March 31, 1908.

A new rubber pest has been announced from Cej'lon by
the Government Entomologi.st. It is described as a slug
about 1^- inches in length. It damages the young plants by
eating the opening leaf-buds at night. The remedy suggested
is to keep a bare space of earth around each tree, and occa-

sionally to sprinkle this with lime.

The legislature of North 1 )akota has passed a compre-
hensive seed law, which is intended to regulate the sale of

agricultural and garden seeds, providing for the proper

labelling of such seeds and for the establishment of a seed

laboratory at the North Dakota Agricultural College,
connexion with the Department of Botany.

in

According to the Report of the Curator of the Botanic

Station, Antigua, for last month, the distribution of plant;;

from that Station was as follows : hay grass {Andropo^/on.

caric-sus), 7 bags of roots (490 plants) ; Casuariua, 91 plants;

cacao, 86 plants; mahogany, 64 plants : walnut {Andini
inernda), 12 plants; red cedar, 5 plants; 1 palm ; castor

seed, 30 lb.

The [ilanting of rubber trees in German New Guinea

during the past six or seven years has proceeded on such

a scale that there are at present about 500,000 trees, growii'.g

on an area of approximately 3,000 acres. So far, the plants
which have flourished best have been those of Casti/Jod

ilasfica, Ficus elastica, and llevea (trasiliensis. (The Fraidc-

furter Zeitung.)

The Annual Report of the Protector of Immigrants for

Trinidad for 1908-9, shows that, during that period, 2,392
East Indian immigrants arrived in that colony, and 72G
returned to Calcutta. The savings of the latter amounted to

£17,712, besides jewellery, while £3,491 was remitted to

India during the year. In the same period, 1,802 acres of

Crown lands were purchased by immigrants. At the end of

1908, £115,224 stood to the credit of East Indian immigrants
in the Government Savings Bank.

A Committee has been appointed by the Secretary of

State for the Colonies to carry out investigations in economic

entomology, with special reference to Africa. Its work will

be to discover the relations which exist between insects and
disease in man, animals and economic plants. Trained

entomologists arc to be sent to F.ast and AVest Africa for the

purpose of encouraging the collection and observation of

noxious insects, and to give instructions in the use of scientific

methods. Collections will also be made on behalf of the Com-

mittee, and the results will be published from lime to time
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STUDENTS' CORNER.

OCTOBER.

Secoxd Period.

Seasonal Notes.

During this moutb, pieparatioii should be inaJe ia the

Xorlhern Islands for grafting caeao. The method lo be

followed is given full description and e.xjjlanation in Pamphlet
No. 61 of ihe Department, entithd 27i'j Graffiiii/ of C'ai-ao.

Vov the purpose, the C'alabacillo variety has been found most

.suitable as a stock, though there is no reason why some

other variety should not prove to be superior. The plant

providing the scions will, of course, have been selected on

account of the possession by it of desirable characters which

it is required to perpetuate- During the time in which the

union of the stock and scion is taking place, the stocks must
be kept well supplied with water and the soil in the pots

containing them should be mulched. The union may be

completed in thirty days, but the average time for thi>^ is

about six weeks, in the growing season. The whole time

occupied from the commencement of the growth of the stock

from the seed to the attainment of sufficient growth for the

grafted plant to be sold or planted out should not be more

than fifteen months, and it may be less if healthy stocks are

used. The cacao for the Christmas crop will have begun to

ripen early in this month. The work during the present

quarter will consist chiefly in gathering the crop, fermenting
and (ireparing the beans for market, kee[)ing down suckers,

and preventing drains from becoming filled. Where cacao is

being established, care should be taken to thin the .shade-

plants in order that the young cacao plants may obtain

sufficient sunlight for their development to take place

properly.

The gathering of limes is now in full swing, and will

continue to the end of the year. The ripe fruits should be

collected as soon as possible after they fall to the ground, in

order to prevent the decay of the skin, which (|uickly arises

where it is in contact with the ground. At this time of the

year, beside the harvesting of the crop, little can be done

e.Kcept cutlassing the weeds and keeping the drains open.
The student should gain as much information as he can in

conue.xion with the following subjects : the gathering of the

crop, the crushing of the fruits, the care of mills, tayches,
and stills, the preparation of raw and concentrated juice fur

export, the preparation of hand-pressed and distilled lime oils

for export, the manufacture of citrate of lime. Where there

is an opportunity, observe the method of obtaining the essen-

tial oil by means of the '

ecuelle
',
and note the way in which

the manipulation of the lime causes the oil glands in the skin

to burst. How is the oil that is obtained in this way enabled

to compete with that which is yielded by distillation i

Make obsei-vations on the yield of lime trees and the

state of their health, and note that a heavy crop on a tree is

accompanied by the production of small fruits. Isolated

trees often show freedom from pests. Why is this t Cut
a lime into two piece.s, making the cut halfway between the

point of attachment of the stalk and the opposite end of the

fruit. What do you notice in connexion with the structure

of the fruit and the way in which the seeds are borne in it.

Compare such a fruit with the pod of the bean and the fruit

of the mango, with the object of determining tlie es.sential

diti'erences between them.

Questions for Candidates.

PKELIMIXAEY QUESTIONS.

(1) What are the conditions (a) of the soil, (b) of the

air, (c) of the structure of the leaf, which regulate the amount
of evaporation from this organ ?

(2) Why does an animal not thrive if it is fed entirely
on grass?

(.3) Describe any parasitic plant that you have examined.
What measures would you adopt to get rid of it i

INTEKMEDIATE QUESTIONS.

(1) Compare the mode of growth in length of a stem
with that of a root. What is the chief significance of the

differences between them '?

(2) Give an account of the arrangements that should be

made in connexion with the picking of a crop of cotton.

(3) What is Paris green, and what test affords some
indication as to the purity of a sample i

RUBBER IN THE FEDERATED MALAY
STATES.

The information which is given below appears in

the Annitdl Report for 1908 of the Resident General
of the Federated Malay States :

—
According to the Report of the Director of Agriculture,

Mr. J. B. Carruthers, for 1008, the agricultural acreage of

the Federated Malay State.s, excluding padi lands and

horticulture, was planted with staple products as follows :
—•

Cocoa-nuts 118,697 acres

Rubber 168,048 „
Coffee 8,431 „
Other forms of cultivation,

chietiy tapioca 24,546 ,,

Total 319,722 acres

The lands under rublier in the several states were

Perak

Selangor

Negri Sembilan

Pahang

56,706 acres

82,246 „

27,305 „

1,791 „

Total 168,048 acres

A feature of rubber cultivation is the extent to which
Para rubber holds the field to the almost entire exclusion of

rambong (Fiscus elastiai), which, as being indigenous, as grow-
ing freely, and as yielding a rubber of excellent quality, was

regarded with favour by many a few years ago.
The yield of rubber trees is, of course, a matter of the

first imjiortance, and in this connexion the Director gives
some interesting figures. The average yield for 1908 over
the whole Peninsula, the Director puts at lib. 15| oz.—an
increase of 1 1 per cent., as compared with the preceding

year. This, he considers to be a satisfactory yield, having
regard to the fact that most of the trees that were tapped
were in the first year. In Negri Sembilan the average was
3 ib. 2| oz., and as this is the average yield of nearly
a million trees, he regards it as extraordinarily high. Negri
Sembilan trees .show a higher average th.an other trees because
of their greater ago, but the figure in question is satisfactory
as showing what may be expected in respect of trees that
have been tapped for two or three years. {Jfi/n// JLiil, .July

10, 1909.)
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ST KITTS: REPORTS OX THE BOTANIC
STATION, ECONOMIC ENFERIMENTS AND
AGRICULTURAL INSTRUCTION ALSO ON AGRI-
CULTURAL EDUCATION, V.ins-'.i.

The total expL-ndituix' during tlie jieiiiH! 1908-9 was

£1,142 15s. M.; of this £721 Cs. 11(7. was from the

Imperial Grant-in-aid, and £421 .s.s. 9</. from local funds.

The receipts from the sale of plants, etc., were £201 13s. id.

In St. Kitts, the number of plants distributed was 876.

These consisted of cacao, Castilloa, and trees for wind-breaks

and ornamental purposes. In addition, many thousand

young hedge-plants and seeds were sent out, as well as

34,000 cuttings, 5,600 plants and about 50 tti. of seeds from

La (Juerite Experiment Station. Those distributed in Nevis

included 8,766 plants and 10,S93 ft), of .seeds and cuttings.

Among economic plants, success has been obtained both

in St. Kitts and Nevis in growing onions. The raising of

these would prove to be a promising minor industry, but for

the fact that difficulty is met with in finding a market for them.

As regards cacao, the attempts which were begun in St. Kitts

five years ago to introduce the cultivation of this plant, on

a commercial scale, into the island are meeting with success.

In Nevis, neglected plants already exist which only require

proper attention and care to bring them into profitable bear-

ing. In both islands, especially in Nevis, an increasing
interest is being shown in the cultivation of limes.

The rainfall at the Botanic Stations in St. Kitts and

Nevis for the year 1908 was 44-C2 inches and 50 50 inches,

respectively. In both cases this was higher than that for

1907; by 8"21 inches in the former and 7 05 inches in the

latter. In these islands, heavy rains were experienced
toward the end of the year, which did a certain amount of

damage to the maturing cotton.

At the Stations, economic exp'.'riments were carried (uit

with yams, cassava, ground nuts, limes, cotton and broom
corn. In St. Kitts, there wore, in addition, experiments with

sweet potatos, velvet beans, tobacco, sesannun and woolly

pyrol ;
and in Nevis with eddos, Indian corn, Guinea wheat,

cowpeas and onions. The manurial experiments with cotton

in St. Kitts have shown, so far, that the application of

manures to this crop is unremunerative, and this experience
lias been repeated in Nevis

;
but trials have only been made

for one year in the latter i.sland. Experiments in St. Kitts

still continue to show that cotton planted 4 feet by 2 feet gives
a better return than when the plants are farther a])! rt than this.

As regards the cotton industry, the Report shows that

the total area planted in this crop in the islands of St. Kitts,

Nevis and Anguilla was approximately -1,000 acres, the areas

being 1,500, 1,200 and about 1,300 acres, in that order. Of
the amount in St. Kitts, 1,200 acres were planted as an

intermediate croi> with cane, and 300 acres as an independent

crop. The returns of lint per acre over the whole area were

140 lb. in St. Kitts and 100 lb. in Nevis, thciugh these have,
of course, been much exceeded in some individual instances.

In Anguilla, the weather was very unfavourable, so that

a return of only GO lb. of lint per acre was obtained.

The number of [ilots in which sugar-cane experiments-
were conducted in St. Kitts during the .season was 532

;
of

these, 340 were devoted to experiments with varietie.s, plants
and ratoons, and 192 to manurial experiments with ratoons.

The results of these are published in the Official Reports on

Sugarcane Exiieriments in the Leeward Islands, 1907-8,
Parts 1 an<l II, issued by the Imperial Department of Agri-
culture, and in Pamphlets Nos. 56 and 57. The interest

that is taken, in the island, in the new varieties of sugar cane
is shown by the fact that, of a total area of 7,493 acre.s,

5,900 are in the newer varieties. Of these, B. 147 and.

B. 208 occupy the greatest area, with 3,726 and 2,074 acres,

respectively.
At the Grammar School, there were eleven agricultural

pupils holding scholarships from the Dejiartment during 9
months of the year, and ten during the other 3. The
science teaching is conducted along the lines of previous
years, being arranged to cover the requirements of the

Cambridge Local Examinations. Of eleven pupils who took
science subjects in tho.se examinations, eight passed, one

obtaining the nuiik of distinction in Senior Agricultural

JAMAICA: REPORT ON THE DEPARTMENT
OF AGRICULTURE, 19<iS U.

At the time of writing the Report, it was a year since

the Department of Public Gardens and Plantations, the

Experiment Station, and the Governjuent Laboratory had
been amalgamated to form a Department of Agriculture.
One consequence of this change has been that the expenses of

administration of the gardens have been decreased; while
their utility has been increased by a rearrangement, to.

a certain extent, of their contents; .so that they have been

brought into line with the policy of paying strict attention

to the development of the agricultural interests of the colony.
The number of plants distributed from the Hope

Gardens was 225,040, of which 210,208 were economic, and
214,832 ornamental, plants. Free grants of 60,837 plants
were made, of which 26, 133 were cane tops. Of the economic

plants that were sold, the chief were tobacco, cacao, sisal

and rubber. From Castleton Gardens, 28,586 plants were

distributed, of which 5,018 were sold, 14,072 were cacao

plants granted free of charge to small settlers, and 9,496
were sent to Hope Nursery.

The chief crops which figure in the agricultural experi-
ments are sugar-cane, cofl'ee, oananas, citrus fruits, mangos,
pine-apples, cacao, cassava and tobacco. Among the cane

seedlings, B.208, B. 147 and D.625 have been in demand.
The first of these is gaining increased favour among planters,
while B. 147 seems to be sjiecially suited to certain soils,

and D.625 a[)pears to be useful in wet situations. None of

the varieties of coffee and bananas that have been tried have
shown themselves siqierior to the ordinary ones under
cultivation in Jamaica. The drought of the past two years
has caused serious damage to the citrus trees of Jamaica
from the attacks of the white scale, but a recovery is hoped
for on the return of more favourable conditions. Trial ship-
ments of mangos to America have shown that the best

variety to grow for export is the '

Bombay '. (This is the

same as the '

Peters' mango of Trinidad ; see A'picii/tum/

News, Vols, n, i)p. 22, 276 : III, pp. 132, 204
; V, p. 148 ;

VII, p. 388 : Vfll, p. 312.) Only one of the seedling pines
obtained by the cross-fertili/.ation of selected varieties has
been found to be of any use : this is a cross between the
'

Queen
' and ' Smooth Cayenne

'

varieties. As regards
cacao, the production of this is increasing in Jamaica, and it

is suggested that its cultivation .should be extended to
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district.s which at pre.^ent raise little that is of any export
value. Cassava i.s attaining an increased commercial impor-

tance, and there lias been a good demand for cuttings of the

best kinds. Experiments with tobacco have shown ihat thi.s

is not a crop for the large planter in Jamaica, as the local

market is readily glutted.
The work of the Agricultural Instructors has been

continued. At the Oovernment Laboratory four students

have attained the higher course of training in agricultural

-science. In the future, agricultural education will cease to

be carried on at the Laboratory, but wdl be continued at the

Farm School which it is proposed to establish. The usual

work has been done at the training colleges, and for the

primary school teachers.

The total number of analyses that were conducted at the

Government Laboratory during the year was 306, of which

121 were official, 75 agricultural, and 110 general. The

number carried out at the Sugar Experiment Station was

656, and there were 120 bacteriological examinations. The

last have shown that the water-supply of Kingston has rarely

been contaminated by [)olluting bacteria. On the other hand,

all the samples of fresh milk examined showed the presence
of objectionable bacteria and dust.

WEST INDIAN PRODUCTS.

Drugs and Spices on the London Market.

j\Ir. J. L. Jacks<iii, A.L.S ,
has forwaided the

following report on the Lomloii drug and spice market

for the mouth of September :
—

As was anticipated, the first month of Autumn, namely

September, started with a marked improvement in the drug
trade—an improvement that was not only maintained, but

gradually increased throughout the month. Beginning as it

did on a Wednesday and ending on a Thursday, September

practically covered a period of five weeks to report upon, the

spice auctions being held weekly on Wednesdays, and the

drug auctions on alternate Thursdays.
In most of the articles which come under our review

there were good supplies, and a fairly brisk demand.

IIINCER.

There were no quotations for ginger at the .spice sale on

the 1st; but on the 8th, some 100 packages of Jamaica were

oftered, and sales were efl'ected for about 150, at prices of Is.

to 2s. decline on previous rates, bold lean fetching 60s., good
common 52s., good ordinary smale 50.s., and ordinary mixed
ratoon 46.s. to 46s. 6(7. per cwt. On the 15th, no Jamaica

was brought forward, but good supplies of Calicut and

Cochin were offered, and bought in at the following rates:—
85s. for good bold cut, 55s. for unsorted native cut, 43s. for

washed rough Cochin, 42s. for bright brown rough C!alicut,

and 40s. for slightly wormy. At the last auction on the

29th, the offerings amounted to 165 barrels of Jamaica, of

which 1 00 were sold, dull to fair bright washed fetching
52s. Gd. to 56s., and common ratoon 42s. to 43.5. Five cases

of Calicut were sold, out of a total of 55 ottered, at 78s., and
50 bags out of G68 offered, realized 41s. Gd. per cwt. for

rough mixed small.

NUTMEOS, M.\CE AND riMEN'TO.

At the auction on the first of the month, West Indian

nutmegs were in steady demand
;
317 jiackages were offered,

and 1 30 sold at about previous rates. No further quotations
occurred during the month. At the .same auction, mace met
with but little attention; 9 packages of West Indian were

disposed of at the following rates : fair palish Is. Gd. to Is. Id.,

fair red Is. 4(/. to Is. 5d., and pickings Is. to Is. 2d. Java
and Macassar were bought in at Is. Id. per lb. On the 15th,
West Indian was represented by 72 packages, which were

sold at slightly varying prices, namely Is. 9i. for good,
Is. 7d. to Is. 8(1 for fair. Is. id. to Is. 6(1 for ordinary, and
11(1 to Is. 3d. for broken. There was again a steady sale on
the 29th at similar rates to the above. At this auction, some
fine bold flat Java was offered, and bout;ht in at 2s. per H).

Pimento did not appear at the first sale, but ou the 8th, '2^d.

per lb. was realized for fair. On the 22nd, some 226 bags
were brought forward, and 50 bags disposed of, at 2^d.

per lb. At the last sale, ou the 29th, the oiferings were

bought in at 2f^d.. to 2g(/.

ARROWROOT.

The unsatisfactory position of the arrowroot production
in St. Vincent has recently attracted some attention in

commercial circles, owing to a statement in the West India
Committee Circular that over production has resulted in the
low prices now prevailing in the market, and that at '2d.

per lb. the arrowroot plant scarcely pays for growing. It

will be seen from the following prices, ruling during the

month, that this figure has but rarely been attained at any of

the auctions. On September 1, 67 barrels of St. Vincent
were brought forward, and the whole bought in at 3./. per lb.

A week later, the (juantitj' ofi'ered had increased to 277

barrels, but no sales were effected, even at the lower figure
of 2d., at which price the entire quantity was bought in.

At the third sale, namely on the 15th, the ott'erings amounted
to 307 barrels and were sold without reserve, 102 barrels

fetching \^d. per ft., and the remaining 205 from IfiZ. to 1 Jd
per ft. On the 22nd, 336 barrels were brought forward,

only 47 of which found buyers at \^d. to 2d., for good
manufacturing. For fine, 3|(7. was the price wanted, but no
sales were ett'ected. At the last auction, on the 29th, 134

barrels, all that was ofi'ered, were bought in at 1|(/. to 2d.

for fair manufacturing.

SAESAPAEILLA.

At the auction on September 9, large consignn:ent3 of

this drug were brought forward. Of grey Jamaica, there were
32 bales, which were disposed of at the following rates:

Is. \d. to Is. 2d. for fair, and \s. \d. for ordinary rough and

part dark: of 23 bales of native .lamaica, 1 bale, only, was

disposed of, at Is. for fair red, while 13 bales out of 19 brought
forward, of Lima-Jamaica, sold at Is. per ft. Two bales of

Honduras were bought in at 1.5. 8(i. per ft. On the 23rd,
native Jamaica was represented by 26 bales, and 14 were
sold at 10c?. to 11-Jc?. for dull red, and yellowish to fair red.

There was no grey Jamaica ofi'ered. At this auction, for a large

consignment, consisting of 123 bales of fair rolled Guatemala

character, which had arrived via Havre, Ghd. per ft. was

oflFered, and as the limit was 9(1, no sales were made.

KOLA, LIME JCTIl'E, AND TAMARINDS.

On the 8th, 13 bags of good dried Jamaica kola,
realized 'i\d. per ft. The same price was paid for 37 bags
of Ceylon. On the 22nd, 46 paclcages of good bold, bright,
dried Jamaica were offered and all sold, at from 32(/. to Ad.

Three packages of small African quarters fetched Sid per lb.

Raw West Indian lime juice was brought forward on the 15tb,

realizing I.s. od. for fine pale, and Is. 2d. per gallon for fair

pale. On the 29th, the quotation for West Indian concen-

trated lime juice was £17 5s., and a fair business is said to

have been done, though the price was considerably high.
Of tamarinds, on the 8th, 17 packages of fair, rather

dark, Barbados were otferedj 14s. in bond was the price
asked.
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MARKET REPORTS.

London,—The West India Committee Cieculae,

October 12, 1909
;

Messrs. E. A. de Pass & Co.,

September 17, 1909.

Arkowkoot— 1^[/. to .S|rf.

Balata—Shect^ 2/() ; block, l/U.
Bee.s-wax—£7 12.>.-. C(/. to £7 17s. Cxi- for fair to good.
Cacao—Trinidad, 52/- to 02/- per cwt. ; Grenada, 49/C to

54/6 per cwt. . Jamaica, 47/<i to 52/-.

Coffee—Quiet ; Jamaica, .38/- to 120;-.

CoPBA—West Indian, £2.3 per ton.

Cotton—St. Croix, 12iri. tolUd ; Anti<ina, l;i|d. to 1.5i,/. ;

Barbados, 12i./. to IHd.
~

Fruit—No quotations.
Fustic—No <juotations.
Ginger—Quiet ;

common to good common, 45/- to 49/- per

cwt.; low middling to middling, 50/- to 54/-; good

bright to fine, 57/- to 65/-.

Honey—23/(; to 28/<i.

Isinglass—No quotations.
Lime Juice—Raw, 1/- to 1/3 per gallon; concentrated,

£-15 5.<. to £17 lO.s percasR of 108 gallons; (_)tto of

limes, 5/'9.

Logwood—No quotations.
Mace—Steady.
NuT.MEos—Quiet.
Pimento—Common, 2J'/. per lb.; fair, 2|'/. ; good, 2^d.
Rubber—Para, tine hard, 8/10 per tti., tine soft, 8/6 ;

tine

Peru, 8/8.

Ruji—Jamaica, 2/9 to 7/-.

Sugar—Crystals, 14/(1 to 17/9 ; aiusoovado, 12;'- to 15/-;

Syrup, 10/9 to 11/6 ; Molasses, no quotations.

New York,—Messrs.

1, 1909.

Gillespie Bros. & Co., October

Cacao—Caracas, ll]c. to 12ic. ; Grenada, lli^c. to 12c.
;

Trinidad, ll'c. to 12c. ; Jamaica, 9ic. to lie. per lb.

Cocoa-nuts—Jainaica, select, $30'00 to S'32-00 ; culls,

§17-00; TrinicUd, select, $30-00 to §32-00; culls,

SIO-OO to §17-00 per M.
Coffee—Jamaica, ordinary, 7ic. to 8c.; good ordinary,

8?,c. ;
and washed, up to lUic. per lb.

Ginger—9c. to 12c. per lb.

Goat Skins—Jamaica, .58c.
; Barbados, from 53c. to 55c.;

St. Thomas, St. Croix, St. Kitts, 47c. to .50c. per lb.
;

Antigua, 48c. to 50c., dry flint.

Grape Fruit—^3 (10 to $4-50 per l)ox.

Limes—Dominica, $4-50 to §5'00 per barrel.

Mace—.52c. to 35c. per tli.

Nutmegs— llO's, 84C. per lb.

Oranges—Jamaica, no (piotatioiis.
Pimento—4jc. per \\<.

Sugar—Centrifugals, 9fi°, 4-23ic. per lb. ; Muscovados, 89°,

3-73ic.; Molasses, 80", 3'48^c. per lb., all duty paid

Trinidad,—IMessrs. GoKnoN, Grant

IG, 1909.

ife Co., October

•Sll-dO per fancga; Trinidad, $1150

g.illon, cask included,

ib.

to $0-25

100 tt.

Cacao—Venezuelan
to $11-75.

Cocoa-nut On.—7'2c. per Imperial
Coffee—Venezuelan, 8c. to 9c. per
Coi-RA-$3-75 j.er 100 lb.

Dual—$4-00 per 2-bushel bag.
Onions—$2-50 to $300 per 100 tb.

Peas—Split $5 50 to $5 75 per bag.

Pot.vTos—English, $1-40 to $Hi0 per 100 lb.

Rick—Yellow, $4-()0 to $480; White, $500
per bae.

Sugar—American crushed, $5 10 to $520 per

Barbados,— Mes.srs. Leacock & Co., October 23, 1909 :

Messrs. T. S. Garka-way i Co., October 25,

1909.

Abrowkoot—St. Vincent, .S.3-(>" to 83-75 per 100 lb.

Cacao—$1200 to $13-50 per 100 ft.

Cocoa-nuts—$14 00.

Coffee—Jamaica and ordinary Rio, $9-50 to .?ll-00 per
100 lb.

Hay-—$1-00 per 100 ft., unsaleable.

Manures—Nitrate of soda, !g65-00 ; Cacao manure, $48-00;

Sulphate of ammonia, $75-00 per ton.

MoL.iSSEs—No (juotations.
(_)Nioxs—Strings, $2-50 to $3-00 per 100 ft.

Peas—Split, $6-00 per bag of 210 lb.; Canada, $4-20 per
bag of 120 ft.

PoTATOs~Nova Scotia, $2-20 to $2-50 per 160 ft.

Rice—Ballam, !:s4-85 lo .$5-00 (180 ft.); Patna, $3-80;
Rangoon. $3-(J0 ])er 100 ft.

Sugar—No limitations.

British Guiana.— Messrs. Wieting Ar Eichtek, October

16 : ilessrs. Sandbach, PaekePv & Co., (.(ctober

1.5, 1909.

ARTICLES.
Messrs. Wieting

it Richter.

Abbowboot—St. Vincent

Balata—Venezuelablock
Uemerara sheet

Cacao—Native
Cassava—
Cassava Star(;ii—

Cocoa-nuts—

Coffee—Creole
Jamaica and Rio
Liberian

Dhal—

Green Dhal
Emios—
Molasses—Yellow
t)Nioxs—Tt-neritfe

Madeira
Peas—Split

M;useilles

Plantains—

Potatos—Nova Scotia

Lisbon
Potatos Sweet, Barbados
Rice—Ballam

Creole
Tannias—
Y'ams—White

Buck
SuG AK— l);irk crystals

Yellow
White
Mol.-isses

TiMr.KU --(ireeuheart

Wallaba sliingles

,, Cordwood

$8-50 to $9-00

per 200 ft.

3-2c. per ft.

48c. per ft.

lie. to 12c. per ft.

60c. to 72c.

$(i-00 per barrel

of 196 ft.

$12 to .^16 per M

12c. to 13c per ft.

13ic. per ft.

10c. per ft.

$4-10 to $4-15 per
bag of 168 ft.

$5-25

$1 -08 per barrel

21c. to 22c.

2.^c. to 2Jc. per ft.

$6-35 per bag
(210 ft.)

$4-00, over .stock

r2c. to 40c. per
bunch

,$2-25 to $2-40

$2-00 per 100 lb.

§1 08 per bag
$4-50

$4-30 to $4(10
$1'.)2 per bag
$216 per bag

Messrs. S.4ND-

BACH, Parker
iV- Co.

$2-28

$2-30
$2-90
$3-70
$1-80

per bag
to $2-45
to $3-00
to S3 SO
to $1-90

32e. to 55c. per
cub. foot

$3-75 to $5-75

per M.
$1-80 to $2-00

per ton

$9 00 per 200 ft.

Proliibited.

50c. ])er ft.

12c. per ft.

No quotation
No quotation

$16 perM. peeled
and .selected.

12c to 1.3c. ]ier ft.

I33C. ]jer lb.

7c. per ft.

$4 -25 to $4 -40 per
bag „f 168 lb.

Nocpiotation
2Jc. to2;ic. per ft.

56-40 per bag
(210 lb.)

$4-85 to $5-00

'3 25 per barrel.

No ((uotntion

$4-75
$4-25 to $4-50

82 -.35

.$.-! 00

$3 (iO to $3-80
$2 00 to $2-30
',i'2c. to 55c. per

cub. foot

$3 50 to S5-50

per M.
No ipiotation
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Publications on sale of the Imperial Department ofAgriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.

Volume I. No. 1. Out of print. Nos. 2, 3, and -t, in original paper covers as issued, price Is. each. Post free, Is. 2d.

Volumes II, III, IV, V, VI, VII, and VIII:—Price 2s. each ; Post free 2s. Sd.

Volume IX. Nos. 1,2, 3, and 4. Price 6d each number. Post free. 8d.

Volume X. No. 1. Flower-bud JIaggot of Cotton ;
Bourbon Cane in Antigua ; Bourbon and other Varieties of Cane

in Barbados ; Soils of Nevis ;
Cotton Selection in the Leeward Islands

; Leguminous Crops and Soil

Inoculation. No. 2. Central Factories ; The Underground System of the Sugar-cane ; The Cotton

Industry in the West Indies ; Observations on Molasses
;
The Treatment of Orchard Soils in Cultivatioa

in the West Indies
;
The Scarabee of the Sweet Potato. Price Gd. each. Post free, 8d.

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 fifty-nine. The following list gives particulars of all the pamphlets which are still available. The missing
numbers are out of print and can no longer be supplied :

—
Sugar Industry. fl't) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in "l90U. No, ;5, price 2(i.; in 1901, No. 13, price 4(7.; (16) Hints on Onion Cultivation. Price 2(i.

in 1902, No. 19, price 4d.;m 1903, No. 26, price 4<i; (17) General Treatment of Fungoid Pests. Price 4rf.

in 1904, No. 32, price 4'/. (18) Recipes for Cooking West Indian Yams. Price 2d.

•Seedling Canes and Manurial Experiments at Barbados, (25) Ground Nuts in the West Indies. Price 2d.

in 1903-5, No. 40, price 6rf.
;
in 1904-6, No, 44, [jrice 6(Z.

; (28) Barbados and Porto Rico Molasses. Price 3(£.

in 190.5-7, No. 49, price 6f/.; in 1906-8, No. 59, price 6d. (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

Seedling .and other Canes in the Leeward Islands, (35) Information in regard to Agricultural Banks. Price 5d.
in 1000-1, No. 12, price 2d.; in 1901-2, No. 20 price 2d.; (37) Cultivation of Oranges in Dominica. Price id.
in 1902-3, No. 27, price 2d.; in 1903-4, No. 33 price id.; (38) Cultivation and Curing of Tobacco. Price 4rf.

ui 1904-5, No. 39, juice 4./.
;
in 1905-6, No. 46, price id.

; (41) Tobago, Hints to Settlers. Price 6d.

in 190(;-7, No, 50, price id.; in 1907-8, No. 56, price id. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
Manurial Experiments with Sugar-cane in the Leeward Islands, tions. Price 2d.

in 1902-3, No. 30 price id.
;
in 1903-4, No. 36, price id.

; (45) A. B. C. of Cotton Planting. New and Enlarged Edition,
in 1904-5, No. 42, price id.

;
in 1905-6, No. 47, price id.

;
Price Gd.

in 1906-7, No. 51, price 4(/.. in 1907-8, No. 57, price 4(7. (52) Hints f(U- School Gardens, Revi.sed Edition. Price 4(i.

Scale Insects. (53) A. B. C. of Lime Cultivation. Price id.

Scale Insects of the Lesser Antilles, Part I. No. 7, price 4(1; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
Part II.

,
No. 22, price id. Price id.

General. (55) Millions and Mosquitos. Price 3d.

(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (58) Insect Pests of Cacao. Price id.

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

(9) Bee Keeping in the West Indies. Price id. (61) The Grafting of Cacao. Price id.

The above will be supjdied post free for an additional charge of hd. for the pamphlets marked 2d., Id. for those
marked 4d, and Ih.L for Nos. 40, 41, 44, 45, 49, and 59.

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

Agricultural News '

contains extracts from official correspondence and from progress ana
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regulariy, by each 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, ia
2s. 2d. per half-year, or 4s. 46?. per annum. Volumes IV, V, VI, and VII 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 Advertisement.s may be obtained on application to the Agents All
applications for copies are to be addressed to the Agents, not to the Department.

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

London.- Messrs. Dulait & Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moseley, Agricultural School.
Barbados : :\Iessrs. Bcwen & Sons, Bridgetown. St. Lucia : Mr. M. A. L.4.weexce, Botanic Station.
Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewatee, Roseau.

Street, Kingston. Muntserrat : Mr. W. Robson, Botanic Station.
5rt<M(3'uMma.- The 'Daily Ciieonicle'Office, Georgetown. Antigua: Mr. S. D. Malone, St. John's.
Trinidad: Messrs. Muir- Marshall k Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Agencv, Basseterre.
Tobago : Mr. C. L. Plagemann, Scarborough. Nevis : Mr. S. D. Malone, Charlestown.
Grenada :

' The Stoees '

, (Grenada) Limited, St. George.
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THE BEST MIANURES FOR COLONIAL USE
-A.R.E

OhlendorJS°'s Dissolved Peruvian Guano—For sugar-cane and general use

OhlendorfT's Specir.l Sugar-cane Manure

Ohlendorif's SpeciLl Cocoa Manure

OhlendorfTs Specirl Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OPv DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

FOR_SALE.
One TRIU.MPH Steam Dryer (NEW) mncle by Bart-

lett & Snow Company, Cleveland, O., suitable for

drying Starch, Molascuit, Pressed Tankage, Clays,

Rubber, etc.

COST £125. Will ship F.O.B. for £100.

Further information apply to :
—

H. A. FRAMPTON,
L. ROSE & CO., LTD..

Bath E.state,

Dominica,

THE BARBADOS CO-OPERATIVE COTToN
FACTORY, LIMITED.

BRIESETOIN.

COTTON^^JKKD.
We are prepared to purchase best quality

Cotton seed at prices equivalent to the current
rates of the Liverpool market. Terms : Cash on
delivery of Seed.

N.B.—All seed must be fresh and in sound
condition. Second quality seed must be shipped
aepdrdtcii/.

FOR SALE.
By PUB LKJ AUCTION at Antigua B.AV.L, on Mon-

day the 15th clay of November, 1909, at 12 o'clock noon, on

the premises, the valuable Plantations known as COLE-
BROOKE'S, SKERRETT'S and THE GRANGE,
containing 690 acres, witli first clas.s Cotton Ginnery, Dwelling

Houses, Stores and numerous other buildings. Properties

are suitable for Cane, Cotton, and Lime cultivation.

Further particulars on application to :—

Messrs. IMcDONALD & DOUGLASS,
43, Church Street,

St. John's, Antigua, B.W.I.

(Solicitors having carriage of the sale.)

JOURNAL D'AGRiCULTURE TROPICALE.

A Monthly Illustrated Review, publi.shed in French,

dealing with all matters connected with Tropical Agriculture.

164, rue Jeanne d'Arc prolongee,

PARIS.

Subscription price : 20 francs per annum.

Agents : London, VV. Dawson k Sons, Ltd., Bream's

Building.s, E.G. ;
New Yorlc, G. E. Stechert, 9, East 16th.

Street ; Trinidad, D .A. Majani ; Cuba, Sollosb
_; Uayti,

Louis Coicou, Port-au-Prince.

Printed at Office of Agi-icuUural Reporter, 4, High Street, Bridgetown, Barbados.
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THE ROYAL MAIL
STEAM PACKET COMPANY

IROYAL CHARTER, dated 1839)

Brazil & the
River Pla-te
Via Spain eiLnd

Portugal

REGULAR. SERVICES
MoroccoWest Indies
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other pests.

Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WORKS :

Newark, N.J., U.S.A.

[178.]

MAINTAIN THE YIELD-

The problem in Cane Culture is how to maintain the yield. Continued cropping exhausts the soil of all its

available plunt fo<><l.

The solution to the problem is proper tillage and rational fertilizing.

Potash, I'hoKphoric Acid, and Nitrogen in proper proportion always pay when applied to well tilled soil.

For free literature and special information on Tropical Agfriculture address to :

GERMAN K.\LI WORlvS.

30 Enipedrado,
Box 1,007, Havana, Cuba.
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AirricuUiiro at the Recent British

Association Meeting.

jiff' T the recent meeting of the British Associa-

(Aj/_^ T^'' tion for the Advancement of Science, held

^L^A^at Winnipeg, the opening address in the

sub-section Agriculture of Section K, Botany, was

given by the Chairman, Majnr P. G. Craigie, C.B.,

F.S.S. This was commenced by a presentation of the

claims of Agricidtural Science to the grant of a division

to itself among the sections of the Association, instead

of its being, as is the case at present, included under

Botany as a sub-section. The chief points in the

address form the subject-matter of what follows.

Although agriculturists may have been tardy in

taking advantage of the teachings of men of science,

they are in earnest now in their applications for

instruction. Again, the appeals which agriculture

makes to other sciences for aid in the solution of

its problems are so many and varied, that it cannot

be classed as a subsidiary section of any one of

them. The mathematician and physicist can formu-

late rules which must be followed, if successf'jl results

are to be obt-iined ; and can supply meteorological

information which will be a guide to the future

condr.ct of operations. The aids which are given by
the chemist are manifold, and not the least among
them is that of affording information as to the

different methods for the treatment of soils, in

order that these may be made to give their

best yields, both in quality and quantity. The

geologist is called upon to give the benefit of his

knowledge of the contents and capacities of the soil

itself. Both the production and care of those anirnais

which are useful, and the methods for the destruction

of such of them as are inimical come under the

attention of the zoologist. Those who have studied

geography, in its widest sense, will be approached by
the agricultuiist when he wishes to know about the

distribution of crops which already exist and the

regions which are awaiting agricultural development.

The economist can give information which may be

used to prevent over-production and, for the same

purpose, to enable new markets to be found. The

tendency for the engineer to be called in to aid the

agriculturist has become rapidly greater, not only for
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the proflnction of crops, but for the proper preparation

of the saleable part of the latter for the market. In the

province of the anthropologist, there is the study of

different races of mankind in relation to their needs

and the resources of different parts of the globe. The

physiologist can throw light on the life- processes in

both plants and animals which have important bear-

ings on agriculture, and the botanist has such an

intimate connexion with that subject that no explana-

tion of his relation to it is required. Finally, those

who have a special interest in educational methods are

being called upon more and more to benefit agriculture

by their knowledge, so that the best methods of

instruction shall be available for those who practise it,

in order that they may become capable of appreciat-

ing and afiplying in the right manner the informa-

tion which is placed at their disposal by the

agricultural investigator.

In considering, in the broadest way, what are the

chief circumstances that govern the changes in the

industry of agriculture throughout the world, the

greatest attention must be undoubtedly given to

population.
The growth and rapidly varying distribu-

tion of this, and its changing and diversified needs, both

have a close bearing upon the kind and extent of new

agricultural introductions, as well as on the continued

local existence and extension of the kinds of production

that have been already undertaken. Crops are raised

for man, in the first instance, either directly or

indirectly, and whether what they produce is required

for food, clothing, shelter, the provision of requirements

in connexion with quick transport, articles of luxury or

drugs for the practice of the healing art, it is the

distribution of man and the circumstances of his needs

that vvill determine how they shall be provided, and

when and where that provision shall lake jjlace.

Until a comparatively recent period, man has lived

in small communities, each of which obtained what it

required from the soil on and near which it existed.

Up to a hundred years ago, even, tke nations drew

their supplies largely from their own territories, and

there are still large areas where production is limited

by local needs, 'i'his will all change, however, and is

changing rapidly, the chief factors in the causa-

tion being increase of population, the provision of

rapid and cheap means of transport, and the more varied

desires and wants which have arisen from the- latter

circumstance. The very methods which have been

devised for the purpose of bringing necessary articles to

the consumer's door have themselves served to intro-

duce others, which, at first luxuries, have now become

indispensable to him. The stream of agricultural

products from almost every part of the world has,

during the last half century, been chiefly directed

towards Europe: but even the Asiatic or African agricul-

turist will not continue indefinitely to find the first

necessaries of life close at hand, so that new possibilities,

even as to the provision of these, will undoubtedly arise.

The original impulse was for man to move into

new regions in order to find the food that those

which he was inhabiting could no longer give him.

Later, when the great industrial centres arose, lart^e

communities were formed, which had to draw the

materials of their food, and often for their handicraft,
from distant parts of the world. The former would

appear to be the healthier condition and, indeed, it

seems that a tendency is arising to return to it, to a

certain extent, at any rate. The economic state of

a country like Canada, for instance, will surely be better

if it is enabled to achieve, over its wide area, a steady
settlement by a population which will e.xist bv means
of a diversified farming, rather than if that population

simply continues to produce grain for export. Id would
not be true to say, however, that no effort has been

made to provide the food required for an increased

population from long-settled countries. Thus the wheat

acreage of Hungary has increased from over seven

million to more than nine million acres in twenty
years, to 190G: France has in recent years, raised the

average of her production, so that she now turns out

more of that cereal from a smaller surface; while

a similar state of affairs exists in German}-, with

a fairly constant wheat area.

The consideration of the ultimate effects, in relation

to the supply of food, of the large increase of the popu-
lation of the world that is taking place, has led, since

the question was raised by Sir William Crookes in

1898, to a fear on the part of some that the available

foodstuffs would eventually become insufficient for the

needs of man. It was prophesied then, by the same

authority, that means of rendering the nitrogen of the

air available for plants on a commercial scale would soon

be found, and this has, of course, been done. It is not

to this alone, however,.that recourse is being had for the

purpose of averting such a catastrophe. Far greater in

importance are the methods that are being discovered

and employed, by the investigator and by the practical
•

agriculturist, in the direction of the conservation and

impro'.ement of the fertility of the soil, and in the pro-
duction of more prolific, more disease-resistant varieties

of plants, as well as of varieties which will be specially

adapted to the climatic conditions under which they
are required to grow.
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SUGAR INDUSTRY.

The Ferm3nta!.ion of Hawaiian Molasses.

Bnlletiii 2.S of the Divisidii of Agriculture arA

Ciicini.stiy Dt'the Hawaiian Sugar Planter.^' As.sociatioii

gives the result.s of work that has been iindertiken in

a creneral way for tlie purpose of g.'iining information in

rL-^'ard to the possibilities of Hawaiian ni'ila=ses as

a source of alcohol. The follow iiig ari? the i-.,nrliision.s

reached, arid in considering thuni. regard must be hail

to the fact that the product in Haw.aii comams ninch

less fermentdjie lUiitter than niol.isses fi'jai most other

countries :
—

(1) The average content of sii'i'^r.s of twciity-fivc

Hxwaiian m <lassus tor the ciop of IOJS w.is olOS per

CLllt.

(2) Of the sugrtr,*, 83 per cent, can be cnnvcrteil by
fcnntntatioa into :dtoIiol.

(.3) An uufermciitablc body, >vliich lias the same reibic-

in<' |:owor on onpjier solutions as gliico-e, is present to the

e.xtont of (5 1 J per cent, of the siii;.iis, or 3 17 per cent, of the

mobisses.

(4) The United States levenue regulation governing
molasses distilleries is based on un estimated ueld of frnm

80 to 95 per cent, of proof spirit from the molasses. The

yields of Hawaiian molasses vary from fi2 to 93 per cent., the

averages being 77 per cent. A modification of the legula-

tion W(iuld be necessary before a molas.ses-distilling enterprise

could be profitably installed in these islands.

(.i)
Jfolasses contains a sufficiency of nutrients for the

development and action of yeast.

(()) Mineral stimulants give no apparent increase in the

yield.

(7) The raolasses contain no non-sugars which have

a deleterious action on the fermentation.

(8) Aeration shortens the time of fermentation, without

any increase in alcohol yield.

(9) Attenuation 13 not as great in molasses of ELawaii as

in those of most countries where molasses is fermented, on

account of the smaller quantities of sugars therein.

(10) Fei mental ion under pure culture increased the

yield in alcohol 22 per cent, over that when working under

the usual factory conditions with adventitious fermentation.

(11) The lees or residue from fermentation gives

a fertilizer containing potash, nitrogen, and a small ipiantity

of phosphoric acid.

(12) Molasses as a source of alcohol and fertilizer has

a value of about 8-3c. per gallon, exclusive of freight

and interest.

(13) Of the yeasts from various countries where the

molasses is fermented, most are budding yeasts of the type

•Saccfiaromi/c/'i Vorderiiinnvii; that from Peru, however, is

a fission yeast.

(14) Most of the yeasts worked well in sugar concentra-

tions up to 1-1'6 grams per 100 i.e., the fermented wash

containing up to 7 '85 per cent, alcohol by volume.

(15) A Monilia was isolated from the yeast from Xatal

which gives an aroma resembling that of the best Jamaica

rum.

Sugar r»iaiiufacturo in St. Croix.

The island of Sr. Croi.x. ])^\^f., has a total area of

51,000 acres, only 1G,47'.J of which are in cultivation.

The sngar-iane lias lieen grovv'ii in this inland for many year.s,

in fact it is OIK.' lit ilie princi|ial ^^'e.it Indian i.slands wdiich

grow cane. W'iicn the latter was introduced into Louisiana,

the sipiply came from this islaid and Santo Domingo.
'J'he island is ili\ided u,i into plantations of about 300

acres each, and up to a lew \ears ago each place had its owa
set of muscovado works, and groun 1 its own c.me. At the

present time, only seven of these places are still in existence;

all the other plantations deliver their cane to a central

factor}'.

Lower Love factory has a cajiacity of 600 tons of cane

per day. Its grinding [ilant is composed of a Krajew.ski
crusher and two 3-roller nulls (size of mills, 28 inches by G6

inches, and 30 iijchcs by CU inches). It turns out about

4,000 tons of sugar yearly. This factory is one of the few

sugar factoiies in existence today that burns no other fuel

than megass ;
this fact is contributed to by the fine steaming

qualities of the liabcock and Wilcox boilers, also to the green

mega.ss furnaces designed by Cajit. A. F. Blackwood and his

chief engineer, L F. Hansen.
fjelhhheni factory has a capacity of 500 tons of cane

per day. Its gii;:diiig plant is made up of three 3-roller

mills (size of mills, 30 inches by GO inches), ft has an

output of about 3,500 tons of sugar annually.
Central factory has a capacitj' of (iCO tons of cane per

day. It has two grinding sets, one being a 9-roller mill and

crusher (size, 24 inches b}' 48 inches), and the other three

3 roller mills and crusher (.size of mills, 30 inches by GO

inches;. It turns out about 3,000 tons of sugar per year.
La Grange factory handles about 350 tons of cane per

daj'. Its giinding plant is composed of three 3-rolIer mills

and crusher (>ize of niilLs, 26 inches by 42 inchest Its out-

put is about 1,200 tons of .sugar per year.
These factories are up-to-date in every sense of the word,

and are doiiiL.' just is good work as any other factory in tlie

world.

The island of St. Croix has pa.ssed through a period of

seven years' dry weather, and, together with the high duties

and low price of sugar, it has been a trying time for the

planters.
The' outlook for the coming year is very promising as

there have been fine rains for the month of August, aad.

everything points to a large crop. (The Fovto Rico Ilorti-

cii/final 35'»'.s )

The Seeding of Spathodea campanulata.—
The statement is made, on page 332 of the current volume of

the Agricultural News, that one of the trees of Sjjatliodea

ciiinpauu/ata at the Botanic Station, Grenada, has, during
this year, set viable seed for the first time, although the

plants have flowered for several years, and the question is

asked as to whether specimens of the plant at other Botanic

Stations in the West Indies have produced seeds. In reply
to thks, the Curator of the Botanic Station, Dominica, writes

that the trees of this species which are established at that

Station produce good seed annually. It is interesting to

note, in connexion with this, that Dr. H. Trimsn, F.R.S.,
late Director of the Royal Botanic Stati.,n, Ceylon, states in

his Handbook to the Flora of Ceij'^n (1895) that this plant
has been much employed in that island as an ornamental quick-

growing tree, and that he had known it to fruit once only, in

1892, in Kandy. This function would thus appear to be

dependent on climatic conditions.
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WEST INDIAN FRUIT.

MANURIAL EXPERIMENTS WITH CACAO
IN GRENADA.

Interesting details of ex])erinicnts in connexion

with the manuring of cacao that have heeii conducted

bv Mr. W. M. Malins-Smith at Diamond estate,

St. Mark's, Grenada, have been received from him.

The results are given here for the benefit of readers

o[ the Agricultural News. \Yhile this is done, the

Department does not hold itself responsible for the

statements which are made with respect to any

proprietary chemical manure.

The manurial treatment (according to the table

supplied by Mr. Malins-Smith) on the different scciions

was as follows:—
Section 1: 1907.—Basic slag, S cwt. (April): sid-

jihate of potash, 2 cwt. (May); sulphate of ammonia,
2 cwt. (September).

Section 2: 1907.—Swift's trojiical manure, 10

cwt. (June).
Section 3: 1907.—Sheep manure, 2] tons (April).
Section 4: 1907.—Wood ashes, 4 hogsheafls

(April): sulphate of ammonia, 2 cv.-t. (September).
Section 5: control; no manure.

Section G: 1907.—Lime, 1
-j hogsheads (April).

190S.—Pen manure, 20 tons (May).
Section 7: 1907.— Lime, If hogsheads (April);

sulphate of ammonia, IJ, cwt. (September). 1908.—
Basic slag, 4 cwt. (May).

Section S: 1907.— T.S.G. cacao manure, 10 cwt.

(June).

These cxpcrinu-nt." in niiuuuing wore begun in 1907 for

the purpose of testing the I'clative value of several complete
manures and combinations of fertilizers on large areas of

excellent bearing cacao which had not been manured or

forked for several years, and which at the time was giving
a yield of 5 bags of 180 lb. eacli per acre.

In March April 1!)07, tlie plots were carefully forked

and all dead leaves, wecdings, etc. were buried. The manure
w-as then applied broadcast on the surface, evenly distributed

throughout the plots. Tlie trees were then carefully, but

lightly, pruned, the prunings being left on the ground to

serve as a nuilcli over the manure. In June, the plots were

weeded and all dead leaves and prunings were carefully

buried near the surface of the soil. From June to September,

all suckers w-ere removed from the trees and the drains in
the field cleaned out. In 1908, the manurial treatment was
not repeated, and the only manure applied that year was
that used in completing the combinations in sections 6 and 7.

Cultural work done in 1908 comprised the burying or ' bed-

ding
'

of all wecdings, dead leaves and [irunings in tlie month
of June: light pruning; removing suckers; cleaning tlrains;

weeding, etc. These plots were eitablished on a basis of

equality in cost of manures and area. Each plot was care-

fully measured to one acre; they are all adjacent to one
another. A sum of £.5 was spent in manures on sections
1

, 2, ;3, and 8.

The wood ashes applied to section 4, being a by-product
of the estate, cost nothing. The same may be said of the

[len manure applied to section 6, except that it cost £2 for

application. The cost of applying manure to the other
sections was only 2s. to 2.S. 6(7. per acre. In section 7, only
£3 \bs. was spent on manures. The same amount was spent
on every section for cultural work, i e., £8 10s. for the period
from April 1907 to Augnst 1909. The figures given in the
table of results are for the peril id of 2 years' crop

—September
1907 to August 1909, inclusive.

It will be observed that the yield of the control section

increased by 1 J bags in the first year over the previous average
yield of the field. This, presuniabh-, was due to tbe forking
and bedding. With the exception of Nos. 1 and 7, all the
sections dropped I bag in tlie .second year.

These exjierinients tend to prove the great advantage
which accrues from manuring even good, bearing cacao, and
that an average yield per acre of .5 bags of 180 lb. each, which
most planters agree is excellent, can be easily increased by
50 per cent., leaving a big increase in jirofits to the planter.

TLey also prove the superiority of T. S. C. cacao manure, and
.show that it is the most profitable complete manm-e that can
be u.sed for cacao.

RESULTS.

Section.
Ccst ..f

nianiue.

£5
iT.

1".")

£1 12.V.

£4 5«.

£3 l;w.

£5

Cost ()

cnlti

vation
yisir

£8 10s. 5i
r«s

„.. 8

„ 7A

61

f
^'«''' "' ''"S«- Incre;>sed

P"'""' ("»

yiel.l, in "<>>';"'"•«)
Total, bags,

(-^t -*1st 2nd

year.
5i

7

5

?4 l\

11

14?,

15
14

1L\
15i
la
17

)

per

-t-3

+^

+ h

+ 05

-)-£

b.

(i (is. 8.;.

7 Os. <W.

+ £ !)1:K4</.

-)-£ 9 ]s.4</.

-I- £12 8s.4rf.

-£ o l.s. 8(J,

-H£1713s.4d.
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THE RELATION OF THE SAWING AND
USE OF TIMBER TO ROTS.

The following extracts are taken from Bulletin

No. 6 of the Division of Pathology and Physiology of

the Hawaiian Planters' Association. They show how
the tendency of wood to be attacked by fungi has
a relation to its power of absorbing water, and how this

.property depends on the way in which it is cut.

Investigations were made in conne.xion with the travel

of the water in three directions: (1) along the grain
(longitudinally), (2) along a line extending from the
centre to the circumference (radially), (3) in a direction

at right angles to this (tangentially).

The relative action of the timber rots on a piece of

timber is partly a function of the internal moisture of the

timber; and the advent and residence of moisture in the

timber, are functions of the structure. A few examples will

illustrate this.

It will be noticed that shingles sawn radially, or nearly
.so, last longer than those that are sawn tangentially. The
reason for this is apparently that these shingles dry out more

evenly and quickly, so that they are less liable to warp and
crack. The tangential shingles keep the moisture underneath
from evaporating, so that while their upper surface is nearly

dry, and hence shrunken, the lower surface is still wet and

expanded or swollen. On the other hand, in a shower of

short duration, the tops of tangential shingles become wet and

expand, while the lower s-urfaces are still comparatively dry,
so that here, again, they warp or curl. In the cour.se of time,
this mechanical action works changes in the wood, and it

will be found that such shingles crack and rot away fastest.

On the other hand, shingles sawn radially get wet and dry
evenly and c[uickly, with least tendency to crack. This

cracking is a matter that is largely mechanical, and, of course,
must not be confounded with the direct action of fungi.

Later on, however, the fungi take advantage of the
crack.s due to the mechanical action of the moisture. In the
cracks that have been established by the warping and uneven

evaporation, the spores of rots find a protected place in which
to germinate.

The position in which a timber should be placed is also

complicated by the fact that what is called sap wood, that is

to .say, wood composed of the outside and youngest layers of
the tree's growth, is more susceptible to the action of timber-

rotting fungi than are the layers of what is called the heart
wood. The younger the wood, the more likely it is to lot.

This materially modifies the way that timber should be placed,
in all cases where such susceptible parts are present. For
instance, in the case of a square piece of timber, of which two
sides are tangential and two sides are radial, the outer tan-

gential side is more likely to be sajiwood, and hence more
susceptible than the inner. Thus, in a case where a timber
is so placed in a structure that one of its sides cannot be

painted, the unpainted side v.-ill probably be subject to fungus
attack; for instance, in the case of the lower rail of a fence
there is a choice in the way it should be placed.

It is easy to see that these nn'chanical features of the

weathering of timber have much to do with the facility with
which timber rots obtain an entrance, and secure protection
while doing their destructive work. In this connexion, the

following e.xperiments are interesting and instructive.

Blpcks about 1.5 mm. across were prepared, all of
the .same shape and size. In one, the grain was longi-
tudinal, in a second, the same dimension was tangential, and
in the third it was radial. These three blocks were placed
simultaneously in absolute alcohol 1 mm. deep. The
object was to see at what relative rates the alcohol would
penetrate the wood along the.se three lines. Previous to
immersion in the alcohol, all the faces of the blocks, except
the lower and upper, were covered with wax, so that the fluid

should not creep round the ends of the '

grain
'

in the case of
the two latter specimens. ^With the grain, the alcohol tra-

ver-sed the block in four and a half seconds. Tangentially,
the alcohol penetrated 2 mm. in three hours. Itadially,
the alcohol had made little, if any, progress in three hours.

Water in pieces of the same length moved longitudinally
much more slowly. It traversed the length of the jiiece, with
the grain, in from five to ten minutes. Adjacent layers of
summer wood showed marked ditferences in the rate of

progress. Radial and tangential directions not tried.

Two square pieces of wood, 1 mm. thick, were prepared
with the aid of sharp planes, one piece tangential, the other
radial. One of these pieces therefore presented the edc^e of
the grain, the other its face. The object of the experiment
was to test the relative rapidity of water percolation through
these two pieces.

To this end, all four of the edges of each piece were
sealed with hot paraffin. Ordinary watch glasses were now
sealed to these pieces of wood with the aid of hot wax.
Under each watch glass was a small piece of sponge satui'ated
with water. To counteract the warping of the wood, the
watch glass and the wood were bound about with thread.
The watch glasses were accurately paired, and the paraffin
was prevented from entering beyond the required limits by
previously ringing the pieces of wood with hot paraffin on
a turntable.

The diameter of the circle of wood exposed to the action
of the water inside the watch glass was 36 mm. or an area of
about 113-2 sq. mm., being the same in each case.

The percolation took jDlace at a temperature of 50° to
55° F. in a rather dry air. The results after eighteen hours
were as follows :

—
Percolation through wood in radial direction, 0-335

grams.
Percolation through wood in tangential direction, 100-5

grams.
From this it will be seen that the amount which passed

through the wood in the tangential direction (through the
wood when the edge of the grain was presented)
was about three times as great as through the wood in
a radial direction, that is through the wood when the face of
the grain was presented. These relative rates of percolation
were maintained for several days. It will be noted that these
results are in accord with the rate of penetration of alcohol.

The facts brought out by the.se experiments are highly
suggestive, and have an intimate relation to the sawinc and
use of timber in general.

DEPARTMENT NEWS.
Mr. H. A. Ealloii, M.Sc, Entomologist on the staff

of the Imperial Department of Agriculture, returned
from St. Lucia to Barbados by the R.M.S. '

Berbice'
on November 2.
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WEST INDIAN COTTON.
Messrs. Wolstenholune and Holland, of Liverpool,

•write as follows, under date October 25, with reference

to the sales of West Indian Sea Lsland cotton :
—

Since our last report, nn business is reported in AVe.st

Indian Sea Island cotton, owing to the absence of stock.

American Sea Island cotton of all de.scriptions continues

to harden gradually. For 'Fine' Island they are asking
l().l</. and '

Fully Fine
'

ITirf., but no business is passing at

these rates, buyers
'

ideas being rather lower. The best

I'loridiis are worth 13v(7. to 14(1

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

Sea Island cotton in the Southern States, for the week

ending October 23, is as follows :
—

The market has been quiet tliroughout the week, withmit

any sales being reported. There was some demand at the prices
at which the opening sales were made, viz: Fine 2Sc., Fully
Fine 30c., and Extra Fine 32c., which if factors had con-

sented to accept would have resulted in fairly large sales; but

factors advanced their prices 2c
,
which buyer.s refused to

pay. Should the market remain quiet, with no demand at

the advance asked, with the accumulation of stock, factors

mav in time have to recede from their advanced views.

COTTON EXPORTS FROM THE
WEST INDIES.

The amounts of cotton exported from (Irenada, St. Kifts,

Nevis and Anguilla, during the quarter ending September 30,

1909, were as follows: —

Origin. Number of
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Alrciulj- in the We.5t Indies, .suiticient Sea Island cotton

has been grown to prevent the 'cornering' of this ijuality

of cotton, iloreover, the cotton ,i;rown is superior to the

American variety, and some bales liave been sold to America.

Something like £200,000 sterling lias been spent in wages to

the natives. Some of the ishmds whose adniinis-tration

formerly required grants from the Imperial Treasury are now
able to support themselves, and, indeed, have a surplus.

In West Africa the c^uantity of cotton grown has rapidly

risen from 500 to 12,000 bales, of a value of £120,000. All

this cotton has been grown by the native.s, and their spend-

ing [lower has been increased by this amount. They are

•consequently able to buy imported goods from this country, so

that the work of the Association is two-fold— that of growing
the raw material, and that of finding new outlets for the

manufactures of this country.
The Government benefits through the duty levied on

these goods and the railway freight paid on cotton and

•cotton seed. In fact, the Colony of Southern Nigeria will

benefit by some £30,000 from the 12,000 bales this year.

To open up the African cotton fields, .several million pounds
are being spent on railways, and here again, of course, the

iron founders and engineers will benefit.

Cotton in Barbados, 1908-O—The area of

cotton in Barbados during the season 1908-9 was .5,76S acres.

From this there have been e.xported 1,713 bales, weighing

838,749 lb., and of the estimated value of £41,937. During
the season, the yield per acre has been at the rate of 14.") lb.

of lint, as compared with 137 It), for the season 1907-8,

and 170 11). for that of 190fi-7.

Area of Cotton in Antigua.— The area that has

been j)lanted in cotton in Antigua during the present season

is 2.j2i acres. All this was reported to be in a promising and

healthy condition at the middle of last month, but

rain was beginning to be required in the southern and

v/estern districts.

THE GERMINATION OF GEARA RUBBER
SEEDS.

Tlie following hints on a method of germinating
the seeds of the Ceara rubber plant {Ma7ii!i(it (xlazlovii)

are given in the Pldlipp'ine Agricultural Eevieiv.

The method should be applicable to the seeds of the

.Teipiio Maniroba and Kemanso jMani(;oba {MdJiiliot

dichotoiiia and 21. i)Ui uJii/cnsi'<), as well. The descrip-
tion of the procedure applies to the conditions where

planting out takes place almost immediately after the

seeds have sprouted ;
but it seems to be capable of

modification to suit those of the nursery:—
Select a moist, but not too wet, spot in the field where

the rubber seeds are to be planted; dig a hole about 3 or 4

feet in diameter and aboitt 2 feet deep: take out all the dirt

and make the bottom smooth: then scatter about 1 inch of

dirt evenly over the bottom. Take the rubber seeds and scatter

them thickly all over the loose dirt in the hole, then take

a basket, or a box with a perforated bottom, and place it

over the seeds, bottom upward: take an empty sack and place
this over the basket or box, whichever the case may be; when
this has been done, cover the basket or box with the dirt that

was taken out of the hole, so that there is about 12

inches of dirt all over and around the basket. The seeds

must be filed, and it is a good plan to soak them in water for

about twenty-four hours before sowing them in the hole.

After three days, uncover the basket or box, beinff
careful to remove all dirt before taking it away. You
will find that a large percentage of the seeds has sprouted;
that is, the .sprouts are just coming through the seeds: some
of them may have already taken root. Vou can then pick
out all those that have sptouted', and plant them in their

permanent place in the field; the ants will not harm them
after they have reached this stage. The seeds that have not

sprouted must be covereil up again, and after twenty-four
hours repeat the operation, and so on until all the seeds have
been planted. The field should be previou.sly prepared, the

hole should be dug, that is, the soil should be loosened up
3 or 4 inches deep, and a stick placed at each hole where the

seeds are to be planted. The planting of the sprouted seeds

is very simple. Make a hole about 1 inch deep in the

loosened earth, put the seed in with the sprout down, cover

lightl)', being careful not to step on or press down on the

newly planted .seed with your hand; the first rain will do that

much better, and without injury to the sprout. If the above-

described method of sprouting and planting the seeds i.s

followed, three or four men can plant a large field in a day,
and every seed will grow.

WORKERS IN SCIENCE AND THE
PRACTICAL FARMER.

During the absence of the Connnissioner of Agri-
culture in England, an address was given by him before

the Buckinghamshire Chamber of Agriculture, on the

relationship that exists between workers in science and
the practical farmer.

Dr. Watts first drew attention to the keen competition
that exists between diflferent countries in relation to the

supply of agricultural [iroducts, and to the fact that, if the

English farmer is to hold his own, he must be supplied with

what he is already demanding—that is, advice and education

in agricultural matters. He thej gave an outline of the work
that is being conducted in the West Indies by the Imperial

Department of Agriculture, with special reference to its

relation to the planters and to agricultural education, showing
how many of the matters of his experience had their parallel
in Enollsh conditions. The chief efforts of scientific adviser.?

were directed into two channels: that of the presentation of

facts of interest in a form to attract and appeal to the older

men, and the direction of agricultural education of such

a kind as to gain the attention of those who are younger. In

the first, the observations of tlie farmer were of the greatest

value, and it was the business of the scientist to classify

these and collate them with his own experience and knowl-

edge in such a way as to identify himself with all that is

best and most advanceil : he should not content himself with

merely elementary matters and trivialities. After reviewing
the problems that woitld have to be attacked in consequence
of the adoption of this attitude. Dr. Watts went on to show
how its natural corollary would be the formation of research

and cooperative experiment stations, a central advisory

department and agricultural societies, and the appointment
of agricultural inspectors.

Finally, in dcalint'; with the second direction in which

the ettbrts of the scientist would bo made. Dr. Watts showetl

how agricultural education for the younger men should

accompany the other wnrk, but should not be confused with

it. It would entail the arrangement of knowledge in an

orderly form, the maintenance of classes for the purpo.se o£

imparting it, and the liokling of examinations for indicating
the rate at which progress was being made.
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NOTES AND COMMENTS.
Contents of Present Issue.

In this number, the editorial deals with the address

of the Chairman at the opening of the sub-section

As;rieulture at the British Association meeting at

Winnipeg.

Interesting general results of work that has been

recently undertaken for the purpose of finding out what

possibilities as a producer of alcohol are shown by
Hawaiian molasses appear on page 35.5

Page 356 contains particulars of manurial experi-
ments with cacao that have been carried out on
a private estate in Grenada.

An abstr.'ict of an article which deals with the way
in which timber should be sawn and used in order to

lessen the chance of its being attacked by fungi is given
on page 357. At the same time, it is suggested that

a little powdered copper sulphate, placed in or near the

joints of timber where it is likely to become wet, would
often delay, if it did not prevent, rotting.

Notes of a lecture on the relationship of the

scientific worker to the practical agriculturist, which
was given by the Commissioner of Agriculture while
in England recently, will be found on page 359.

The Insect Notes (page 8(J2) of this number con-

tain the continuation, as Part II, of the series of

articles on the Natural History of Insects, under the

heading
' Structure and Crowth.'

In the Students' Corner, on page 365, will be found
a critical review of the answers given to the questions
set in the recent Preliminary E.xamination, in con-

nexion with the Reading Courses Scheme.

The Manurial Value of Gypsum.
In Bulletin No. 5 (1908) of the Colorado Agri-

Cultural E.\periment Station are given the results of

pot experiments in which observations were made on
the ett'eets of gypsum in use with other manures. lb
was found, generally, that gypsum decreased the yield
when used with acid njanures, and increased it with
alkaline manures. It therefore appears that gypsuni
would give good results with a manure such as sodiuni

nitrate, but that it would decrease the yield with

superphosphate and atinnonium sulphate. The e.xperi-
ments also showed that gypsum lessens the injurious
effect on plants of an e.xcess of magnesia in the soil.

Implemental Tillage in Egypt.
The Diplomaiic and. CoDsular Reports, Annual

Series, Xo. 4,324, states that the use of steam ploughs
IS e.xtending in Egypt, over 150 sets of one British

make having been imported in the last six years. The
larger engines and agricultural implements are only
being used at present on the big estates. The difficulty
of transport and of finding skilled mechanics for the
machines, together with the high price of fuel, causes

])rogress to be slow, though the last circumstance :nav
be ameliorated if it turns out that the recent discoveries

of oil springs on the shore of the Red Sea give the
means of providing cheap fuel.

In Upper i'^gypt, associations are being formed,
for the purpose of {lurchasing agricultural machiner}',

among the smaller agriculturists, in order to enable the
smaller cultivators to hire such implements.

Extraction of Wax from Sugar Scums.

Much interest is being taken at the present time
in the utilization of the waste products from the sugar-
cane industry. JIany of the ways of doing this are, of

cour.se, familiar. In a recent issue of the Journal dcs
Fabricants de Sucre, an account is given of an article

in I)ic Lk'iitchc Zuckerindu-Hrlc, which deals with
a recent thesis on the wax of sugar-cane and its techni-

cal extraction. From this it appears that the scums

resulting from the defecation of the juice of the cane
contain at least 10 or 12 per cent, of wax, reckoned on
the solid matter. When such scums arc exposed to the

action of the air for some time, changes take place in

them by which the grea.sy matters are destroyed, and
the extraction of the wax is facilitated. This is per-
formed in the following way. The scums are allowed
to remain in heaps until the changes which have just
been indicated have taken place. They are then dried,
either artificially or in sunlight, broken into small

pieces, and the wax is extracted with benzene.

From estimates given, it is shown ihat this wax
can compete profitably with carnauba wax, which is

obtained in commercial quantities from the leaves of

a palm (Cdjicrnicia cerifcra) in Brazil. (See Agricul-
tural Xcu-s ^'ol. VH, p. 261.) The remo\al of the
wax from the scum cake would not, of course, atl'ect its

manurial value.
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The Manufacture of Nitrates from Air.

The British Consul-General ab Berlin states that

the niaiiiit'actiii'e of nitrates fioni air in Germany is

still in its tir.st stages. The principal German works

can produce about 21,500 tons of nitrate of lime per
annum

;
but this quantity will be increased to over

40,000 toiis when the new works that have been

projected aie iti operation. A factory has also been

built in the Tyrol, which is capable of producing about

7,000 tons of nitrate of lime.

At the rate at which nitr.Ue of lime is being sold

in Germany, the sales for the whole year will amount
to over 7,-500 tons

;
this is about li per cent, of the

total quantity of nitrate of soda-annually consumed in

that countrj'.

Agricultural Instruction in California.

A new departure has been made in the direction

of agricultural instruction in California duiing 1908.

In this, a special train, supplied without charge by the

Southern Pacific Railroad Company, made a tour of the

northern part of the State, carrying a body of horti-

cultural and agricultural instructors for the purpose of

giving information to farmers on agricultural subjects.

The University of California and the State Horti-

cultural Commission ecpiipped a car with exhibits,

which was attached to the train carrying the inscruc-

tors to serve as an illustration of the results that could

be obtained by the adoption of scientific methods.

In the event of the e.xperinient proving successful,

the train will make visits to all parts of the State, and

these will be repeated at intervals.

Times for Tapping Rubber Trees.

Information that has been supplied to the Depart-
ment of Agriculture of the Federated Malay States

shows that, in some cases, the continuous tappmg of

rubber trees causes the amount of late.x that is obtained

from each tree to decrease to such an extent that it

becomes of less value than the cost of tapping, while in

other cases the amount obtained only varies slightly,

never steadily decreasing. The variation in the latter

case is caused by climatic conditions, chieflj' rainfall.

Some planters cease tapping when the trees are

leafless. Experiments have been carried on for

eighteen months by the Department, on seventeen-

year old trees, which show that there is a slight decrease

of yield during the leafless period. There is also

a similar decrease during the fruiting period, but this

is not sufficient to increase seriously the cost of ta]iping.

As a matter of fact, the cutting of the bark which takes

place when a tree of 20 inches or more in girth is

tapped causes so slight an injury as to be negligible.
The same Department suggests a simple way of

deciding how long tapping shoulfl be continued. This

consists in keeping a record of the amount of latex

from each tree, from 1,000 trees, or from a field. If no

serious and continuous decline is shown by the figures,

there is no need to stop tapping. If, however, after

a series of tappings, say forty or fifty, there is a marked
constant decrease in the amount of latex obtained, it is

then advisable to let the trees rest for a month at least,

and not to begin to tap them again until it is found by
trial that the rate of How has been restored.

West Indian Exlaibits in Canada.

The Morning Cliroalcle, of Halifax, N.S., states

that the West Indian exhibit at the Provincial Exhibi-

tion was among the most interesting and instructive of

the displays there, and that it has excited much favour-

able comment. It states further: the collection was
an extensive one, occupying a space 45 feet by 28 feet

in area, and arranged in such a manner as to allow

a thorough inspection of each article : besides being
a great attraction, the exhibit gave the thousands of

visitors to the Exhibition a ftxirly thorough idea of the

resources of the various British West Indian islands;

the arrangement of the exhibit is one of neatness and

utility; most of the exhibits are in glass, and all are

plainly labelled.

Particulars of the exhibits from the various West
Indian islands have already been given in the Agri-
cultural News. (Vol. VIII, pp. 233, 285 and 318.)

The Relationship of Manuring to Meat Produc-

tion.

A paper on this subject was read by Professor

Somerviile before the agricultural sub-section of the

British Association this year. It presented results

of experiments which have been conducted over

a period of nine years. They show that the manuring
of pastures with lime does not lead to profitable increase

in the amount of meat produced. When lime and

superphosphate were used there was a small profit.

By the use of basic slag, in the first year only, a large

gain was obtained, and even at the end of nine years,
the effects of the manure were not exhausted. This

result has been obtained in other, duplicate, experiments;
it shows that it is better to stimulate the growth of the

best plants in a mixed pasture by a large initial applica-
tion of phosphate than to apply it year after year.
With superphosphate, the annual profit was reduced.

No monetary gain resulted from the emplo3'ment of

potash and phosphate.

Nitrogen in the form of sidphate of ammonia
increased the yield of hay, but actually reduced the

annual production of meat. This result shows that the

weighing of the produce of a pasture as a method of

determining its value for feeding purposes is not

reliable.

Further trials with basic slag show that as good
results were obtained from an application when the

herbage is growing vigorously as from an application

given several months before the growing period.
It seems to be indicated by the experiments that

no crops offer better opportunities for the employment
of artificial manures that those on poor, worn-out

pasture.
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INSECT NOTES.

NATURAL HISTORY OP INSECTS.
Part II. Structure and Growth.

As ha.s been already stated, inscct.s are aiiinials wliicli, in the

adult condition, liave never more than .six leg.s,and generally,

two pairs of wings (which may be wanting but are never more),

and a body made up of three distinct parts, head, thorax and

Fig. 43. Cockroach. (U. S. Department

abdomen. The legs are

attached to the thorax,

one pair to each segment;
khe fore and hind wing.s

are attached to the second

and third segments, res-

pectively. The head and

abdomen have no organ.s

of locomotion. To the

head are attached the

mouth parts, and the

^antennae wliicli are sen-

sory organs. 'J'he abdomen
also sometimeshas sensory

organs. Fig. 13 shows

the cockroach and the

attachments of wings and

leg.s.

In the case of most

insects, tlie adult deposits

eggs from which the young
are hatched. There are

instances, however, among
thes3 animals, in which

the young arc already
hatched from the egg at the time w

riculturt

Fig, 44. I!ean Lkak 1!ollei:.

egg, it goes through changes and development.s before reaching
the fvdly developed or adult condition. This change and
development is called the metamorphosis. JIetamorrjhosi.s

may be either complete or incomplete. This does not mean
that development stops short of the [jcrfect insect, in the case
of insects which have incomplete metamorphosis, but rather

exjjresses a general dilierence between these two kinds of

development.
Insects which have an incomplete metamorphosis

are something like the adult when they are first

hatched from the egg. (Fig. 43, young (c) and adult

(ii and //) cockroaches.) They are, of course, much
smaller, and without wings, but in general form they give
an idea of what the}" will be like when they are full-grown.
Insects which have a complete metamorpliosis are verv dif-

ferent, when first hatched, . from the adult form into which

they finally develop. Such insects have four distinct stages,
or period.'', in their lives. The.se are, the egg, the larva, the

(lupa and the imago. The egg is the first stage in the

(Icvelopment of a generation, and the larva is the next. The
larvae of the butterflies and moths are called caterpillars; of

beetles, grubs; and of files, maggots. This is the portion of
an insect's life when all growth in size takes place. The
pupa is the state during which the change takes place, in
which the larva is transformed into the final and adult
cciudition of the insect's life; the wings are formed and the

reproductive organs become comiilete. The pupa of a butter-

lly is called a chrysalis; that of a moth is often enclosed in
a cocoon. Fig. 44 shows the bean leaf-roller {Ei(damus
pi-oteus) with larva

(/y
and c), pupa (rf), and adult (a).

In the case of insects which have an incomplete metamor-

pho.si.s, there is not the same distinction between the larva and

pupa, as in the case of

those having a complete
one. There is no ipiiescent

stage during which the
iu-sect transform,';, as in the

chry.salis of the butterfly.

y ,',/^
The growth of insects i.s

'U/lji!^ accompanied by a series

of moults. The chitinous

exoskeleton, once formed
and hardened, is not

capable of growth, and it

'i,;;-:'is natural that it .should
^'"' ^'^ ' ' •--"' ' -, ;---k, . ; K.,^ be shed at intervals, when

the limbs and organs have
increased in size as much
as they can. liefore the old

skin is cast ofl", there i.s

formed under it another,
which is soft, pliant ami
elastic. As soon as the old

one is shed, the ncw^ skin

is stretched out by the

pressure from within, and
it then hardens. The

(U. S. Department of Agriculture.)

on they are born, 'i'hat is to exoskeleton, as it now becomes, is fixed, and docs not grow
»ay, they are active and free-moving, having accomplished one any more. The .size of the insect is stationary until the next

stage of their existence w^ithin the body of the parent. moull, except that the fiexiblc connective tissues between the

After the birth of an insect, or the hatching from the .scguicnls are capable of strct<-liing a little.
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THE SPICES OF THE TROPICS.
The followincf abstracts are taken from a paper

which appeared in the Tropical Aciricvltarlst for

September, 1909 :—

From remote ages the spices of the tropics havp attracted

traders from distant lands, and formed a lure for adventurous

explorers. Jlorc especially can this be said of the spices of

Southern Asia, as the cinnamon of Ceylon; nutmegs and

cloves of the Moluccas: cardamoms, ginger and pepper of

Southern India. Some of the ancient cities of Europe are

aaid to have been indebted for a large .share of their wealth

to the trade in tropical spices during the time of the Romans.

Cinnamon, which has long made the name of Ceylon famous,

was from the earliest times perhaps the most coveted of all

spices. It is mentioned in the Song of Solomon and in the

Book of Proverbs ; the Arabians supplied it to the f J reeks

and liomans, but jealousy shrouded in mystery the sources of

its origin and the manner of obtaining it. It is supposed
that the spice, being first brought from Ceylon to the Western

coast of India, was carried to Arabia and Egypt by African

and Arabian traders, linally reaching Europe after a journey
of very many months. Cinnamon was, for a long period,
a State monopoly in Ceylon, and its cultivation was not

declared free until 183.'^. At one time, it is said, cinnamon
was sold for £8 per lb., pepper at 10s. per lb., while other

spices commanded similar fabulous prices. As recently as

1880, cardamoms were sold for over 9s. per lb. In 182G, the

!Eiglish import duty alone on pepper was 2». 6(Z. per lb., on

nutmegs and mace 3.s. Qd. per tt). each, on 'cloves 5s. Ihd.,

ivhile vanilla was taxed to the e.vtent of nearly 17s. per lb.

For a long period, the uncultivated or wild trees of the

forests furnished the world's supply of spices, which were

consetpiently confined to the natural habitats of the plants.

Subsequent!}-, the spread and cultivation of spice-producing

plants was, for a long time, retarded by the system of Stite

monopoly estalilished by the Dutch in the principal spice-

producing countries. So severe, for instance, was the Dutch

censorship in regard to cinnamon in Ceylon that an infringe-
ment was, it is said, punishable even by death. The history
of cloves, nutmegs and pepper at the hands of the Dutch in

the ;Malay Archipelago might be told in similar language, the

plants being either deliberately destroyed, or their cultivation

enforced, to suit the circumstances. An amusing story, told

in this connexion, is that the Home Dutch Government once

despatched orders to their Colonial ( lovernor requesting him
to reduce the number of nutmeg trees but to increase the

cultivation of mace trees, being of course ignorant of the fact

that both spices were produced frou; the same tree. But this

is an error which is not uncommon even nowadays. Sir

Hugh Clitibrd informs us how the clove tree became extinct

in the islands of Tidor and Ternate by being deliberately

destroyed by the Dutch, in their endeavour to secure their

monopoly of the spice by confining the tree to Andjoyna.

Notwithstanding the severe restrictions of the Dutch, however,
the escape of the precious spice plants to other countries

gradually took place, both by smug.:;ling and by the agency
of migrating birds. Of the latter, the p'inciiial culprit was
a kind of pigeon, which extracted the nutmeg from its pulpy

covering, digested the mace, and voided the seed uninjured.
The French succeeded, in 1770, in introducing the clove tree

into Mauritius and Reunion, from whence it soon reached

Zanzibar, etc. A striking result of this is that the world's

greatest supply of cloves now conies from the.se islands, and
not from the native home of tlie tree, the Moluccas. Similarly,
Jamaica obtained ginger from India, and has long practically
commanded the supply of that product ;

and the same may

be said of Reunion and tlie Seychelles in regard to the

production of vanilla, whose native home is South America.

Now, with the free interchange of plants from one country
to another, followed by systematic methods of cultivation,
the sujiply of spices has increased many fold; prices have
been reduced so as to bring the articles within the reacli of

all communities, while the consumption and demand have
enhanced in proportion.

Spices form one of the most important classes of vege-
table pioducts. Not only do they contain valuable medicinal

properties, but their presence renders agreeable articles of

food which are otherwise unpalatable. When used judiciously
in cooking, they aid the digestion by their effect in increasing
the secretion of the gastric fluids; to the confectioner they are

particularly essential, and are largely u.sed for his purpo.se,
more especially on the Continent of Europe; while in the

preparation of superior beverages, they are also important.
In medicine, certain spices, especially ginger, cardamoms, and

cloves, hold a very important place, and doctors also find

them indispensable in disgui.sing nauseoiis decoctions. The

antiseptic properties of spices, especially cloves, due toi their

volatile oils, is well known, and for preservative purposes both
in dome.^tic and scientiKc uses, they are often un'siirpassed.
The appropriateness of spices to sacred uses has long been

recognized, as they were always a favourite ingredient for

burning in incense, while in certain social customs of oriental

countries spices are to this day used as an emblem of happi-
ness. It is recorded, I believe, that spices were u.sed in the

funeral piles of the Egyptian Kings and that the extravagant
Nero burnt, at the obsequies of his wife,

' a quantity of

cinnanion and cassia exceeding in amount the whole importa-
tion into Rome for one year'. Finally, not the least virtue of

certain spices is their effect in sweetening the breath of

]iersons who are addicted to masticating habits popularly
known as betel-chewing. For this purpo.se, cardamoms especi-

ally are e.stoemed in India and Ceylon, star-anise in China,
while the di.sguising effect of cloves is well known in other

climes. Certain authorities consider that the presence of

spices has a beneficial effect on climate, their volatile oils

acting as a preventive against mosquitos and other germ-
carrying insects.

WILD IPECACUANHA AND STOCK.
Information as to the possible poisonous effect of

wild ipecacuanha { Asi-lcji>ias cuncssaricit) on cattle has

already been given in the A<jricidturai jVews (Vol.
VIII, pp, 222 and 261), and a request has been made
for information in regard to the matter. In response
to this, J\Ir. E. J. F. Campbell, Superintendent of the
Botanic Station, Belize, British Honduras, has supplied
the following facts :

—
About two years ago, one of the large landowners in

I'ritish Honduras lost, quite suddenly, several animals (mules
and horses) that he had in a pasture where there was a large
amount of wild ipecacuanha growing. At the time of the

occtu'rence, a post mortem examination was made by the

Colonial Surgeon in the district, and this weed was found in

the animal's stomach. Mr. Campbell further states that

specimens taken from the examined animal were identified

by lum as Asdepias oimssavica, and that he is therefore

certain that this plant is a poisonous weed, and ought to be
killed out of stock pa.^turos. He also says that the cater-

pillar of Archippns (see Aijriniltural Nen's, Vol. VIII,

p. j(51) uses it as a f("xl plant in Honduras.
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The grants awarded by tlie Board of Agriculture and
Fisheries in aid of agricultural education in England and
Wales amounted to £12,100 in the j'ear ending March
31, 1908; while in addition, special grants amounting to

£380 were made for experiment and research.

GLEANINGS.

A demand for .Jamaica bananas has recently arisen in

Finland, and it is expected that the trade in this fruit will

rapidly increase.

By instruction of his Honour the Administrator of

Grenada, the 'Morne Rouge Swamp has been stocked with

millions, which were supplied from the Botanic Station tank.

In Mexico, during the season November 1908 to April

1909, the coffee crop was expected to reach a quantity of 81

million, as against 33 million pounds for the preceding season.

The value of the exports from the Seychelles in 1908,

exclusive of specie, was £99,27-5. In the same year, the

value of vanilla exported was £17,632; this is a large decrease

from that of 1907, which was about £60,000.

Sir Alfred .Jones has offered to give £2.5,000 to the

funds of the British Cotton Growing Association, on condi-

tion that the Lancashire Cotton Spinners collect subscriptions

to the amount of £1-50,000 within the next half-year.

The area in cocoa-nuts in the native ^lalay States at

the end of 1908 was 118,697 acres; this is an incre^tse of

over 6,000, or 5 per cent., since the same date in 1907,

when the area was 112,5.50 acres. {A(jricidtural Bulletin of

the Federated Malay States, Vol. VIII, No. 9.)

The Chabarra C'entral Factory in Cuba holds the record

for the largest amount of sugar made during the past season.

This was 68,292 tons. The weight of cane ground was

702,000 tons, so that, on the average, 217 ft. of sugar was

obtained from each ton of cane.

In the Mam-hculef GnanUaii of September 29, 1909, the

statement is made that the demand for cotton and other

textile goods in the West Indies .shows signs of a revival,

after a long depression, although the trade in some of the

smaller islands is still in a somewhat unsatisfactory condition.

In the Journal of the Jamaica A(jrieultural Sociefy,
Vol. XIII, No. 7, zinc sulphate is suggested as a remedj' for

brittle hoofs. A solution containing 1 oz. of the zinc sulphate
to 1 quart of clean water should be applied immediately after

shoeing, and once every other day for a week or two
afterwards.

According to the Allnhahad Pioneer Mail, an Agri-

culture Association is being formed in I'oona, with the object

of aiding the progress of agriculture in the Deccan. Its

work will chiefly include the holding of an annua! show in

one of the districts of the Deccan; the publication of agri-

cultural information, chicHy in the vernacular; the encourage-
ment of cattle breeding; and tlie extension of agricultural

education in the vernacular schools.

In the recent storm which passed over Louisiana, the
cane which seems to have suffered most severely was D.74.
In view, however, of the value of this cane, and of the com-

paratively small amount of damage done, it has been decided

by the Louisiana Sugar Experiment Station to advocate its

adoption even more strongly than heretofore.

The formation of an Italian National League against
malaria has recently taken place, and the first meetin" has
been held at Milan. At this, papers relating to the present
state of knowledge in regard to malaria, the i)rophylaxis and
pathology of malaria, its treatment, and little known forms of
the disease have been read.

According to the Diplotntitie and Consular Reports No.
•4,312, Annual Series, extensive experiments were made by
the Zanzibar Government in cotton-growing during 1907-8.
The results have been entirely negative, not a single success

having been recorded, and the Director of Agriculture is of

opinion that the soil and climatic conditions are such as to

preclude any hope of its successful introduction.

In the report on forest administration in Southern Nigeria
for 1907, there is an account of the tour which was made
through the West Provinces by the Conservator of Forests.

During this, mahogany trees were found which had a circum-
ference of more than 10 feet. This, and observations made
on trees planted in the Botanical (iardens, make it likely that

mahogany trees show three or four 'annual' rings of growth
each year, depending on the season.

Where there is an objection to concrete floors in horse

stables, this may be easily overcome by jjutting false woodea
Hoors in the stalls where the horses stand. These may be
made of slats 2 inches wide, set 1 inch apart. They are
hooked to the sill in front, in order to hold them in place, so
tliat they may be raised up from behind w-heu desired, or
even unhooked and removed altogether, for the purpose of

cleaning the tioor. (The Natal Ayrieultare Journal, VoU
XIII, No. 2.)

The recent Ignited States Tariff Bill allows the free

introduction of 300,000 tons of sugar from the Philippines
during each fiscal year. The provision is made, however,
that preference in the right of free entry of .sugar into the
United States from the Philippine Islands shall be given
first to the ])rodiicers of less than 500 tons in any fiscal year,
then to producers of the hiwest output in excess of 500 tons
in any fiscal year. This will make it impossible for the large

producers to prevent the smiUl producer from getting the
benefit of free introduction.
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STUDENTS' CORNER.

AGRICULTURAL EXAMINATIONS.
In accordance with the statement in the last number of

-the A'ji-icullimt! ^''en•s, further particulars are given in this

issue in regard to the recent Preliminary Examination, in

connexion with the scheme of Reading Courses established

by the Imperial Depaitment of Agriculture, which was held

on October 11 in Antigua, Barbados, Dominica, Grenada,

St. Kilts, St. Lucia, and St. Vincent. The results of the e.\-am-

ination were given in the number of the Aijru-idfural Xews

to which reference has been made already.

The number of questions set in the written part of the

examination wa-^ thirteen, and of these not more than nine were

to be attempted by the candidates. They were as follows :
—

I. De.scribe the structure of a bean and a grain of corn

(maize). ... .
,

•2. Give an account of the germination ot two ot the

following seeds : —Corn (maize), Pigeon Pea, Bonavist bean,

•Onion, Guinea Corn, Castor, Cotton. When sowing seeds

such as beans, corn or onions, should you iH'ass the earth

firmly round the seeds, or leave it loose. Give the reasons

for your answer.

3. Mention three crops grown from seed and three from

cuttings. What particular advantages result from the use

-of cuttings?
4. Describe carefully how you would bud or graft one

of the following plants :—Orange, JIango, Cacao. What is

the object of budding or grafting ?

5. What results are sought in (a) deep jiloughing,

(b) surface tillage* When should these operations be per-

formed in connexion with such a crop as corn (maize) ?

6. What is farmyard or pen manure ? What precautions

should be taken in preserving this material before it is used I

7. Mention two artificial (or chemical) manures, and

give their origin or mode of preparation. State whether they

are used for c°ops in your neighbourhood, and if so, why ?

8. In what ways are weeds harmful to field crops I

9. Describe the functions of a leaf.

10. Describe the means (or structure) by which certain

plants are protected from excessive loss of w^f ter. Mention

.as examples at least two cases, and not more than three

II. What do you understand by rotation of crops, and

what are the advantages from this practice ?

12. Describe the difference between the stomach of the

horse and that of the ox. What bearing has this on the

feeding of these animals 1

13. State what element contained in the air is always

necessary to animals, and describe the process by means of

which they are aV)le to procure and make use of ic.

Generally speaking, the questions were answered fairly

well, with the exception of numbers 8, 10, 11, 12 and 13.

Taking them in order, the first question brought forward

some good answers, but illustrative diagrams were weak or,

most generally, absent; in fact, this remark may be made in

connexion with all the questions in which such illustrations

would have been useful. Several good answers to the .second

and third questions were given, but, in regard to the former

of these, there seemed to be a good deal of uncertainty as to

the question of pressing earth upon sown seeds, and in the

latter in connexion with the particular advantages that result

from the u.'se of cuttings. It should be remembered that the

latter, in addition to their giving a plant which is true to

type, in most cases, often yield plants which reach maturity

comparatively early, and that they sometimes form the only

-convenient means of propagation. Weakness was often

shown in the latter parts of the sixth and seventh questions;

some candidates paid attention to the loss of plant food

substances from manure by their being given oft" into the air,

and did not remember that they may be washed out of the

manure, while others paid attention to this circumstance and

took no r.otice of the other.

In dealing with the question of the manures used in the

candidate's district, the fact of the employment of these was

generally known, but this was not the case in regard to the

reasons why such manures are used. When making observa-

tions as to different facts, do not forget to provide yourself

with answ-ers to the question 'why?', or at least to the

question
' how V. The eighth (jiiestion involves, in addi-

tion to the consideration ot the interference of weeds

with the supplies of air, light, water and food to culti-

vated plants, that of their eS"ect in forming cover, and

possibly food, for pests. Leaves (question 9) often have

special functions, in addition to the three chief and most

general ones. Examine as many leaves, leafy structures,

and structures borne where you would expect to find leaves,

as you can, with a view to discovering any special use or

uses in each case. In question 10, the various means by
which certain plants are protected from excessive loss of

water were not generally known, and the descriptions of

stomata given were feeble. The rotation of crops (question
1 1

)
was sometimes confused with the employment of catch

crops; the more obvious advantages of rotation were appre-

ciated fairly generally, but those which consist in the facts

that such a method entails the raising of plants with diti'erenfc

root systems and that it causes the soil to gain the benefit of

several different kinds of cultivation, as well as the circum-

stance that it often simplifies the matter of employment of

labour, were generally ignored. Question 12 provided
a good opportunity for neat sketches, but advantage of this

was not usually taken. The fact that the lining of the

horse's stomach is divided into two very distinct portions, of

which the one on the left is merely an extension of the lining

of the gullet, while the one on the right differs from the former

by the fact that it is ca[iable of secreting digestive juices,

did not appear to be known. In answering the second i)art

of question 13, most of the candidates did not realize that

they should have included a general description of the

circulatory system; for the provision of oxygen to the blood

is only one of the stages in the transfer of that element from

the air to the tissues.

The 'Students' Corner' has now appeared in the A;i)-i-

cnltural N'oos, without intermission, for a year; that is since

the issue of October 31, 1908 (Vol. VII, No. 170). It there-

fore now contains, in its complete form, hints connected with

every stage in the growth of the plants which yield the chief

crops of The AVest Indies, and will thus be found to be full

of useful and suggestive matter for those who may wish at

any time to undertake a revision of the work, as well as. -for

those who are passing through the preliminary stage of

the Reading Courses. It is not intended, however, to

cease to devote part of every issue of the Aiiricultiind Xetim

to the more immediate interests of agricultural students, and

the ' Students' Corner
'

will therefore continue to appear in

every number. The (continuation will, of course, entail

a certain amount of repetition, but this will not be a disad-

vantage, as most agricultural matters are capable of treatment

from several different siandpoints, and an opportunity will

be afi'orded for giving more attention (while still keeping the

interests of the Preliminary Student in mind) to the require-

ments of those who are preparing for the Intermediate and

Final Examinations.
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ST. VIXCEXT : RF.rORT OX 77/ /t/ JIOTAXIC
,STATIOX, AGRICrLTCRAL SCHOOL, STOCK FARM
AXD LAXD SETTLEMEXT SCHEME, AXD OF THE
VETERIXARY SURGEOX. 190S-U.

The ordinary expenditure (not including that on the

Agricultural School), which was entirely met from local

funds, was £665 12s. 'Id. In addition, tlie sum of £34 3s. 8rf.,

from the unexpended balance on ifarch 31, 1908, of the

Imperial Grant-in-aid of the Agricultural Department wa.s

devoted to special services. The receipts for the sale of

plants, seeds and produce amounted to £21 16.s. 6'i.

The total number of plants distributed was 6,660 (exclu-

sive of various cuttings). They included 5,4 89 economic

plants and 1,171 plants for shade and decorative purposes.

An interesting table is given which shows how this distribu-

tion has decreased, owing to lessened demand, with the

increase in the area of cotton cultivation. Thus, in the

period 1904-5, when the area in the island that was planted
with cotton was small, the number of economic plants
distiibuted was 26,256; while, in the year under review, the

latter number has become a little more than one-lifth of the

value ju.st mentioned, in correspondence with an increase of

the area under cotton to 3,000 acres.

The total estimated value of the cotton, arrowroot, cacao

and sugar-cane products that were exported was £67,314,
those of cotton and arrowroot being the highest, with £29,878
and £29,517, respectively. The Sea Island cotton industry
Las made satisfactory progress: although, owing to the receipt

of lower prices for the lint in 1907, a somewhat smaller area

was planted. The prices obtained for white cotton during
tlie past year varied from 15r7. to 2\d. per lb. The Marie

fialante type is still cultivated in Union, Canouan and

Mayreau, of the St. Vincent Grenadines, and obtains a price

ranging from 6(/. to 8(/. per tti. Of the other islets, Bequia,

Mustiipie, Battowia and Iklliceaux, cultivate the Sea li.land

variety successfully. The total export of cotton has, since

1903-4, become more than ten times as great as it was during
that period, namely 159,303 lb. The average yield of lint

per acre during the last four years has been 152 lb; it is

hoped to increase this by means of improved methods of

cultivation, notably liy the introduction of implemental

tillage.

Of the other main industries, namely the [jniduction of

arrowroot and cacao, the former has received a set-back owing
to the low [irices which resulted from increased production,
and it is hoped to increase the outlet for this product liy

finding additional markets for it. Cacao is raised, for the

greater part, in scattered plots throughout the island, with

the result that the product from these is poor. The efforts

of the Agricultural Instructor are being directed toward the

improvement of the methods of production on the small

cultivation.s.

The expenditure at the Agricultural School and Stock

Farm, exclusive of that on the upkeep of live stock, was

j£5 40 Os. 2d. The receipts from the sale of cotton, plants
and seeds were £26 13.v. Qd. Twenty-four names of boys

were on the books on ^larch 31, 190S. Four completed
their full course of training during the year. The half-

yearly reports on the- examinations held in June and Decem-
ber indicate satisfactory progress. The prize awarded to the

best boy among the senior pupils of the three Agiicultural
School^, namely Dominica, St. Lucia and St. Vincent, was

again won by a St. Vincent boy Of the stock kejit i-X the

School, the thoroughbred stallion and the Ayrshire bull were

disposed of, the former on condition of its being retained for

service in St. Vincent for a delinite period. The receiitts for

sales ofanini'lsand of milk, and for services, amounted to

£139. The number of cane cuttings distributed was 31,000,
while 5,000 cuttings of iladura {G'/iricidia luaciihittt) were
sent out to be grown as shade for cacao.

The report of the Agricultural Instructor gives pai ticulars

of the work that has been done in connexion with the land

settlement scheme. Improvement is indicated in the matters

of the provision of wind-breaks for cacao, the li.^e of

leguminous green dressings, the mulching of cacao and

general cultural methods. A fairly large pro|iorlioii of the

arrowroot plants that were grown were disposed of, as plant-

ing material, to the neighbouring estates. A good return

was not obtained fiom cotton, owing to heavy rains in

December.
The report of the Govcrniuent Veterinary Surgeon .shows

that tbe amount spent in connexion with measures of precau-
tion against anthrax was £597 4s. ?id. Examinations of 499
ears of animals and 145 blood smears were made, and 3,433
head of stock were .-accinated with anthrax vaccine. Eight
tables are given, showing the number of deaths from anthrax

(in relation to districts, animal period.*;, the same period in

ditterent years, the different months of the year, and the

total mortality), the numbers and destinations of animals

exported, and the numbers of ditlbrent animals vaccinated.

TORTOLA : UFRORT OX THE EXJ'KhlMEXT
STATIOX, IVDS-'.J.

The expenditure on the Station proper during the period
was £499 4.«. ad. The receipts from sales of produce, etc.,

amounted to £44 6s. lOrf. Several useful additions and

repairs to buildings have been made.
The experiment plots were employed for investigations

in connexion with cotton, cacao, coti'ee, pine apple.% limes,

seedling canes, sweet potatos, cassava, arrowroot and tous-les-

mois (Ciinna ididis). The ex[)erimeiits with cotton showed
the value of early planting; those with seedling canes indicate

that B.147 should do well on low-lying land in Tortola.

In regard to Industrie.*, that of the production of cotton

shows very satisfactory growth. The estimated total crop for

the season was 265 bales of 200 lb. each, as against an actual

jield of 162 bales of the same weight for last year. The
amount paid to peasant growers for raw cotton during tlie

.season closed was £1,902. During the years 1904 to 1909,
108,282 lb. of lint, having a value of £5,365, has been

shii)ped. In May 1908, the Department began to buj' limes,

similarly, from the peasantry, and purcliased -10,273 lb. for

making juice; part of this was shipi'cd raw, and part after

being concentrated. A favourable report on the product was
received from the Brokers in Londor, and it is hojjcd to

establish a nourishing lime industry in Tortola. At the small

muscovado sugar works at the Station, where sugar is

made from cane raised there, and from that grown by
neighbouring peasantry, about 50 barrels of sugar was made.

The rainfall registereil at the Experiment Station

during the period was 55'41 inches, whicli is 2'23 inches

above the average for the eight years 1901-8.-
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PRESERVING BOOKS IN THE TROPICS.
Mr. H. JI.i.xwell-Lefioy, M.A., F.E.S., F.Z.S., Ento-

inologist to the Government of India (sometime
Eiitomoiogi-t to this Department), ,s(ives, in The Eastern
Printerii Ycdrhuok, several precautions ao;ainst the
destruction ofbooics and papers by insects in the tropics.
As some of these are comparatively new, the following
extracts are taken from his article :

—
The most destructive in.seot to liook.s is the book beetle

{SitodrejHi p'iriirc(i). This is a small brown beetle, which is

only one stage of this insect's life, the greater part of the

destruction being caused by the small Avhite ,£;vub, ^vhich is

one of the earlier stages. The grub eats tunnels in the

"books, feeding upon the paper or binding, eating straight
ahead through the pnges, but always keeping inside; iiaturally
it can feed undisturbed only in a bonk which is not in use,
and it is in books that are left neglected on the shelf that

this insect is found. The grub is white, with the head brown,
and llie body is clothed with .short, brown hairs. It

batches from eggs laid by the beetle, and after some weeks of

active life, transforms into the dormant chrysalis, from

which, after a little time, comes the beetle. It is the beetle

that starts the mischief, by eating into tlie book and laying

eggs there, the grubs then continuing it. The insect is

probably an introduced one, having been brought most likely
in books or merchandise from Europe: it is common practi-

cally all over the world, and feeds not only in books, paper,
cardboard, and similar matei ials, but in dry wood, in the

cane that furniture is made of, and in dried foodstuffs.

Where books or papers are constantly in use, or being
moved, the insect is not generally found; when it is found,
tuere is only one radical cure, which is to go over all the

books or stocks of papers and search out the insects; in bad
cases of attack, where this is not imssible, it is necessary to

clear out all infested articles, clean the room thoroughly, and

putting the articles in a tight bo.^ or cupboard, put sufficient

carbon bisulphide or benzine in to thoroughly impregnate
everything with the fumes, and kill the insects. At least

one pint of the fluid used must be put into every 200 cubic

feet of space, and it is necessary to keep the infested articles

exposed for twenty-four hours, and to take precautions that

no light is brought near wliile the fumes can be smelt.

The above procedure is necess.ay only with very bad
cases ;

as a rule, it is sufficient to deal with each attacked
book separately. Prevention is of lourse better than cure

and the general precautions suggested below are the best for

this insect, as for others.

Another injurious insect is the cmimon cockroach ; the

commonest cockroach in Indian houses is Pevi/ilanetii.

nvstrn/asine, the big brown cockroach; but there are several

other househc)ld species. These have a fondness for the

colouring matter of cloth bindings, es]iecially of certain reds

and other tints ; they feed at night and nibble otf the surface

of the binding, greatly disfiguring the books. The prepara-
tion given below is a certain preventive of damage ; where
cockroaches are, however, very plentiful, a liberal application
of borax, or the provision of plenty of a mixture of borax

(one part) and syrup (two parts), smeared thickly on pieces

of card or tin and put under furniture and in tlark coiners,
is a great chock on their numbers. Borax is a specific poison
to cockroaches and should be used freely.

We know of only one other class of insect injurious to

paper and books
; these are the curious shiny insects known

as '

silver fish
'

which arc so common in cupboards and in

dark, dusty places. They cannot injure books or papers
except by destroying the glaze, which they nibble, spoiling
the surface of the better classes of glazed papers ; they are
also fond of starch and eat the starch u.sed in binding books
or papers where they can reach it. Against the.se insects, the

following general precautions are desirable :
—

(1) Add a little blue .stone (sidphate of copper) to all

starch paste; about half aU; ounce to a pound of ])aste is

sufficient. It makes the starch distasteful to silver fish and
to beetles.

(2) If possible, keep hooks and papers in clean cases,
with plenty of flake naphthalene or naphthalene balls. We
use flake nRphthalene liberally with all valuable papers and
drawings, and it is always put in book .shelves and cupboards.

(3) Where paper cannot be stored in cases, it should be
in good, tight packages, to which insects cannot get access.

(4) If po.ssible, take down every book on a .shelf at least
once in three months, dust and wipe it, open it, and if there
are no beetles, replace it.

(5) All books .should be painted yearly with one of the
solutions given below : it is best to do this' before the rainy
season begins. Every part that can be reached when the
book is tightly closed should be painted, the back especially,
as well as the inside of the covei«.

A. Spirits of wine (methylated spirit) I (piart.
Carbolic acid

j^ ounce.
Corrosive sublimate 1 ounce.

This mixture is very poisonous and should be applied
with a long handled brush. It is the best, as it also checks
mould; but if used, the room jn which the books are, must be
thoroughly aired once daily in hot weather as the sublimate
is volatile, and poisons the air. (See also Ai/ricuUiiral
.Ve-^r.s, Vols. I, p. 140 : II, p. 42; VI, p. 346.)

B. Kerosene, best wlnte 1 pint.

Naphthalene 2 ounces.
Hub on lightly with a cloth, or brusli.

t'. Spirits 1 quart.
Camphor 1 ounce.
Burnt alum

-J ounce.
Corrosive sublimate 1 ounce.

This mixture is used in the Pusa Library. It is as

poisonous as A.

RICE IN BRITISH GUIANA.
The last fortnightly report of Messrs. Sandbach

Parker & Co., of Georgetown, on the rice industry of
British Guiana, dated October 28, 1909, gives informa-
tion as follows ;

—
The weather during the fortnight has continued fairly

dry and suitable for harvesting and milling, lieapino- is

going on all over the colony and quality of paddy is good.
Rice is coining into town freely, and a few shipments

have been made to We.st Indian Islands during the fortnight,
amounting to 600 bags all told.

We quote to-day, f.o.b. Demerara, for good export
quality :

—
Nominally 18«t. M. to 19s. 9c?. per bag of 180 B). gross

17s. ^d. to 18s. 3d „ „ „ 164 ft. „
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MARKET REPORTS.

London,—The West India Committee Circdlaf,

October 26, 1909; jMessrs. E. A. de Pass & Co.,

October 15, 1909.

Arrowroot—Ifrf. to S<l.

Balata—Sheet, 2/G ; block, 1/11.

Bees-wax—£7 15s. to £8 for fail- to good.
Cacao—Trinidad, 52/- to 02/- per cwt. ; Grenada, 49/6 to

55/- per cwt. . Jamaica, 47/- to 52/0.

Coffee—Quiet ; Jamaica, 37/0 to 53/-.

Copra—West Indian, £23 lO.s. per ton.

Cotton—N<-> nuotations.
Fruit—No quotations.
Fustic—No i]uotatioiis.

Ginger—Quiet ;
connnon to good common, 43/- to 45/- per

cwt.; low middling to middling, 49/- to 54/-; good

bright to tine, 5?/- to 05/-.

Honey—24/(> to 31/0.
IsiNOLASs—No (juotations.
Lime Juice—Raw, 11(/. to 1/1 per gallon ; concentrated.

£15 5.S. to £»10 per casK of 108 gallons; Otto of

limes, 5/i).

LoGwoon—No quotations.
Mace—Quiet.
Nutmeos— Steady.
Pimento—Common, 2|f/. per lb.; fair, 2g-?.; good, 2i</.

Rubber—Para, tine hard, 8/9 per ft., tine .soft, 8/- ;
Hue

Peru, 8/8.

Bu.M—Jamaica, 2/9 to 7/-.

Sugar—Crystals, 14/9 to 15/9; Muscovado, 12/- to 15/-;

Syrup, 11/0 to 1,5/-; Molasses, no quotations.

Barbados,—Messrs. Leacock A- Co., November 5, 1909 ;

Messrs. T. S. Garraway & Co., November 8^

1909.

Arrowroot—St. Vincent, .S3 -GO to .93-75 per 100 lb.

Cacao—811-00 to §12-00 per 100 tb.

Cocoa-nuts—§14-00.
Coffee—Jamaica and ordinary Rio, SS'oO to .Sll'OO per

100 Ih., scarce.

Hay—§1-00 per 100 lb., uusaleaMe.

Manures—Nitrate of soda, $(J5 00
; Cicao manure, §48-00;.

Sulphate of ammonia, §75-00 pi-'r ton.

Molasses—No quotations.
Onions— String.s, §2 50 to §3-00 jjer 100 lb.

Peas—Split, §6 00 per bag of 210 lb.; Canada, §3-40 per
bag of 120 lb.

Potatos—Nova Scotia, §2-25 to §275 perlOOft.
Rice—Ballam, §4-85 to .§5-20 (180 lb.); Patna, §3-80 j

Rangoon, §3 00 per 100 lb.

Sugar—No (piotatiuns.

Ne-W York,—Messrs. Gillespie Bros. & Co., October

15. 1909.

Cacao—Caracas, ll^c. to 12c.
; Grenada, llgc. to 12ic. ;

Trinidad, lljC. to 12c.
; Jamaica, 9]c. to 10k. per lb.

C0COA-NUT.S—Jamaica, select, §35-00 ; culls, §10-00 ;
Trini-

dad, select, §32-00; culls, §10-00 per M.

Coffee—Jamaica, ordinary, 8c. to 8ic.; good ordinary,

9c.; and wa.shed. uj) to lie. per lb.

Ginger—9c. to 12c. per lb.

Goat Skins—Jamaica, no ([uotations ; Barljados, from 53c.

to 55c. ;
St. Thomas, St. Croix, St. Kitts, 47c. to 50c.

per lb.; Antigua, 48c. to .50c., dry flint.

Grai>e Fruit—$1 87 h to §2 (;2i per box.

Limes—Dominica, §4-00 to §5-0U per barrel.

Mace—32c. to 35c. per lb.

Nutmegs—llO's, 9k;. to 9i'c. per lb.

Oranges—Jamaica, §1^75 to §250 per box.

Pimento—4k. per tti.

Sugar—Centrifugals, 96°, 4-27c. to 4-.30c. per lb
; Musco-

vados, 89", 3-77c. to 3-80c.; Molasses, 89°, 3 -52c. to

3-55c. per lb., all duty paid.

Trinidad,—Messrs. Gordon,

30, 1909.

Grant it Co., October

Britisli Guiana.—Mes.sis. Wieting it EitWTEK, October

30
;

ilessrs. Sandeach, Parker & i3o., October

15, 1909.

Cacao—Venezuelan, §ll(l.^ per faneg.-v; Trinidad, $11-50

to §11-75.
Cocoa-nut Oil—77c. per Imperial gallon, cask included.

Coffee—Venezuelan, 8c. to 9c. per lb.

Coi'RA—§3-75 per 100 lb.

Dual—§3-85 per 2-bu.shel li.ag.

Onions—§3-00 to §350 per 100 ft.

Peas—Split §5-75 to §0-00 per bag.

Pot.\tos—English, §1-25 to §l-()0 per 100 ft.

Rick—Yellow, §4-00 to §500; ANhiie, §5-00 to §525

per bag.
Sugar—American crushed, $5-10 to §5-20 per 100 lb.
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Publications on sale of the Imperial Department ofAgriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.

Volume I. Xo. 1. Out of print. Xos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d.

Volumes II, III, IV, V, VI, VII, and VIII:—Price 2.s. each
;
Post free 2s. Sd.

Volume IX. Nos. 1, 2, 3, and 4. Price Gd. each number. Post free, 8d.

Volume X. No. 1. Flower-bud Maggot of Cotton ; Bourbon Cane in Antigua ; Bourbon and other Varieties of Can6
in Barbados ; Soils of Nevis

;
Cotton Selection in the Leeward Islands

; Leguminous Crops and Soil

Inoculation. No. 2. Central Factories ; The Underground System of the Sugar-cane ; The Cottoa

Industry in the West Indies ;
Observations on Molasses

;
The Treatment of Orchard Soils in Cultivation

in the West Indies ; The Scarabee of the Sweet Potato. Price &d. each. Post free, 8d.

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 fifty-nine. The following list gives particulars of all the pamphlets which are still available. The missing
numbers are out of print and can no longer be supplied :

—
Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d,

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in "l900. No, 3, price 2d.
;
in 1901, No. 13, price id. ; (16) Hints on Onion Cultivation. Price 2d.

in 1902, No. 10, price 4d.;m 1903, No. 26, price 4(i
; (17) General Treatment of Fungoid Pests. Price 4(i.

in 1904, No. 32, price 4rf. (18) Recipes for Cooking West Indian Yams. Price 2d.

tSeedlijig Canes and Manurial Experiments at Barbados, (25) Ground Nuts in the West Indies. Price 2d.

in 1903-5, No. 40, price 6d.
;
in 1904-6, No. 44, price 6d.

; (28) Barbados and Porto Rico Molasses. Price 3d.

in 1905-7, No. 49, price Qd.
;
in 1906-8, No. 59, price Qd. (34) Notes on Rabbit Keeping in the West Indies. Price 2ii,

Seedling and other Canes in the Leeward Islands, (35) Information in regard to Agricultural Banks. Price od.

in 1900-1, No. 12, price 2d.; in 1901-2, No. 20 price 2d.; (37) Cultivation of Oranges in Dominica. Price id.

in 1902-3, No. 27, price 2d.; in 1903-4, No. .33 price id.; (38) Cultivation and Curing of Tobacco. Price 4d.

in 1904-5, No. 39, price id. ; in 1905-6, No. 46, price id. ; (41) Tobago, Hints to Settlers. Price Gd.

in 1906-7, No. 50, price 4rf.;in 1907-8, No. 56, price 4d. (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-

Manurial Experiments with Sugar-cane in the Leeward Islands, tions. Price 2d.

in 1902-3, No. 30 price id.; in 1903-4, No. 36, price id.
; (45) A. B. C. of Cotton Planting. New and Enlarged Edition,

ill 1904-5, No. 42, price 4(7. ; in 1905-6, No. 47, price id.
;

Price 6d.

in 1906-7, No. 51, price 4(/.. in 1907-8, No. 57, price 4(/. (52) Hints for School Gardens, Revised Edition. Price 4rf.

Scale Ix.sbcts. (53) A. B. C. of Lime Cultivation. Price id.

Scale Insects of the Lesser Antilles, Part I. No. 7, price id.; (54) Fungus Diseases of Cacao and Sanitation of Cacao Orchards.
Part IL, No. 22, price 4(i. _ Price 4.7.

General. (o5) Millions and Mosquitos. Price 3fl!.

(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (58) Insect Pests of Cacao. Price id.

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

<9) Bee Keeping in the West Indies. Price id. (61) The Grafting of Cacao. Price id.

The above will be supplied post free for an additional charge of id. for the pamphlets marked 2d., Id. for those
marked id., and Ud. for Nos. 40, 41, 44, 45, 49, and 59.

Tlie
' AGRICULTURAL NEWS '. A Fortnightly Review.

The '

Agricultural News '

contains extracts from official correspondence and from progress ana
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, ia

2s. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, and VII 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 Ali -

applications for co2nes are to be addressed to the Agents, not to the Department.

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

—
London: Messrs. Dulau <fe Co., 37, Soho Square, W. St. Vincent.- Mr. L. S. Moseley, Agricultural School.
Barbados: Messrs. Bowmen- & Sons, Bridgetown. St. Lucia: Mr. M. A. Laweexce, Botanic Station.
Jamaica : The Educational Supply Company, 16, King Dominica : Mr. J. R. H. Bridgewater, Roseau.

_
Street, Kingston. Montscrrat : Mr. W. Robson, Botanic Station.

JWfisA (?Mmna.- The 'Daily Cheonicle'Office, Georgetown. Antigua: Mr. S. D. Malone, St. John's.
Trinidad: Messrs. Mum- Marshall & Co., Port-of-Spain. St. Kit Is : The Bible and Book Supply Agency, Basseterre.

Tobago : Mr. C. L. Plagemann, Scarborough. 2fems : Mr. S. D. Malone, Charlestown.
Grenada :

' The Stores '

.(Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE
j^i^E

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

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

TROPICAL LIFE.

A Monthly Journal, containing articles on Tropica)

Agriculture, and other matters of interest to those living in,

or interested in, the Tropics.

Edited by H. HAMEL SMITH.
Single copies, price Is.; annual subscription, 10.s, po.sl

free.

Published by :

Messrs. Bale, Son & Danielsson Ltd.,

83-91, Great Titchfield Street,

London, W.

THE BARBADOS CO-OPERATIVE COTTON
FACTORY, LIMITED.

BRIDGETOWN.

C0TldN~8EKD.
We are prepared to purchase best quality

Cotton seed at prices equivalent to the current
rates of the Liverpool market. Terms : Cash on
delivery of Seed.

N.B.—All seed must be fresh and in sound
condition. Second quality seed must be shipped
^epardtely.

JUST ISSUED.

WEST \M\m BULLETIN.

(Vol. X, No. 2.)

('(intaiiiing papers on Central Factories; The Under-

ground System of the Sugar-can-; ;
The Cotton Industry in

the West Indies
;
Ob.servations on Molasses

;
The Treatment

of Orchard Soils in Cultivation in the West Indies : The
Scarabec of the Sweet Potato.

To be obtained from all agents for the
sale of the Departments publications Price
6'/.; post free, Sii.

JOURNAL D'AGRICULTURE TROPICALE.

A Monthly Illustrated l\eview, [)ublished in French,

dealing with all matters connected with Tropical Agriculture.

164, rue Jeanne d'Arc prolongee,

PARIS.

Subscription price : 20 francs per annum.

Agents : Lmidon, W. Dawson & Sons, Ltd., Bream's

Buildings, E.C.
;
New York, G. E. .Stechert, 9, East 16th.

Street ; Trinidad, D. \. Majani ; Ciiba, Solloso ; Uayti,
Louis Coicou, Port-au Prince.

Printed at Office of Agricultural Reporter, 4, High Street, Bridgetown, Barbados.
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpOlars, and other pests.

Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WORKS :

Newark, N.J., U.S.A.

[178.]

MAINTAIN THE YIELD-

A!2^. i^ce.--,^.^;.fJl^i<SHWil.l^JM^!Wf«-!. ,-..

The problem in C'ane Culture is how to maintain the yield. Coniinued cropping exhausts the soil of all its

available plant fudd.

The solution to the jiroblcni is proper tillage and rational fertilizing.

Potash, I'liosphoric Acid, and Nitrogen in proper projwrtion always pay when applied to well tilled soil.

For free literature and special information on Tropical Agriculture address to :

GERMAN KALI AVORKS.

30 Empediado,
Box 1,007, Havana,] Cuba.
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The Value of the Results of Field

Experiments,

is a well recognized fact thiit, in e.xperi-

\f&>' ments which have to be math; in the field

^•^^=&l there is a large number of sources of error

which arise directly from the conduct of such experi-

ments on a scale which precludes the possibility of

complete control. The duty, therefore, of the investigator

is to devise ways by which such errors may be minimized,

as fir as possible, and by which he ma\- ascertain their

magnitude, and so put himself vj a position to make
allowance for them whei; deducing results. An able

paper dealing wit'i this subject, by A. D. Hall, M.A.,

F.R.S., Director of the Rothamsted Experiment il

Station, ;ip|:ears in the Journal of the Board of

Agricaiture, August 1909, in which the following are

the main points that are brought forward.

No one who does work which entails the measure-

ment of ijuantities, whether dimensional or in relation

to weight, e.xpects to obtain absolute accuracy. A joiner
or carpenter is satisfied if his measurements are wiihin

an eighth or a si.Kteenth of an inch; the mechanical

engineer reijuires accuracy within one-thousandth of

an inch, wliile the scientist, who makes observations

with the ud of a microscope, must possess certainty

within the simpler fractions of one twenty-five

thousandth of an inch. For all these, there is a method

available for increasing the accuracy of their work: that

is, not to rely on the result of one observation, but to

repeat it several times, and to take the average as being

sufficiently correct for theii purpose. They can do

more than this. By a suitable mathematical process,

they can determine, from the direct measurements,

what the error in the final result is likely to be, and

will thus have the means of allowing for it in

subsequent work.

An illustration of this may be useful, for the better

apprehension of the principle. If, for example, the area

of a piece of land is found, by several measurements, to

be near 1840, 1S4'3, 1S3-.5, 184-G and 183-3 square

yards, the average, 184 square yards, which is easily

deducible in the ordinary way, may be taken as the true

result. Further, the '

probable error
'

of this result, that

is the limiting quantity by which it is probably incor-
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rect, on both sides of the true value, is given when we

take the total range (1S4-0
— 183-3 = 1'3) and divide it

by the number of observations (5): it is 0'26, so that

the probable error of the average result is a quarter of

a square yard, either way. In other words, for ordinary

purposes, the piece of land measures 184 square yards,

though it may be anything down to ISS-f, or up to

184^^, squ.are yards in area, as a matter of fact: and we

must not use this result (184) in conne-xion with any
observations that are of such a delicMcy that they
would be affected by a difference of a (|uarter of

a square yard in the area.

The author of the paper which forms the basis of

this discussion also gives an illustration from a series

of agricultural experiments which were carried out at

Rothamsted. In this, the results given, in two simi-

larly treated plots, over a period of fifty years, are con-

sidered. Theoretically, these should have given exactly

similar yields, but it is demonstrated that, at the end

of the time mentioned, one showed an increased super-

iority over the other of 10 per cent. A calculation of

the probable error gives this as 2 per cent., so that,

from the fifty years' results, it may be concluded that

this superiority is certainly more than 8, but less

than 12 per cent. In a similar way, the mean
error of a single year's result is 10 per cent. The
author states that, as the general result of the

examination of many series of experiments, it has been

found that the mean error attached to the yield of

a single plot is about 10 per cent, above or below.

This is, of course, a figure obtained from a consideration

of the Itothamsted results only, and docs not necessarily

apply to other soils under different conditions. The

important fact to remember is that differences of treat-

ment which can only cause v.ariations ofyield within the

limits of the mean error are worthless in the matter of

making deductions from the results.

As to the question of the size of experimental

plots, increased accuracy is not obtained by making
this large. It is very likely thai the effect would

be, on the contrary, to increase the magnitude of

such errors as exist already, and to introduce others.

No minimizing of this inaccuracy of the large plot can

be obtained, either, by selecting and weighing the

produce from small areas within it, for this, in the

words of the author,
' introduces the most fatal error of

all, a selection by the preconceived opinion of the

experimenter'. Another mistake that is likely to be

made when large plots are employed is to count the

number of holes and to calculate what the yield ought
to have been, had a plant been obtained in every

one of them. Most manures affect the texture of the

soil, and therefore the number of plants which establish

themselves is one of the factors in the result that is

directly affected by the manure.'

These and other considerations, such as those of

variations in its properties in different parts of a given
area of soil, convenience in working, similar treatment
ot the plants at simultaneous periods in their develop-
ment, all point, then, to the superiority of the small

plot iur jigricultnral experiments. It is best that this

should beat least ,V-acre in area. By the utilization

of such plots, the only certain guide to accuracy,

namely the iu\iltiplicaiion of the number of experi-
ments by their repetition in space or time, or in both,
can be most conveniently employed. It is, in fact,

a matter of necessity if accurate results arc to be

obtained in places where only small areas of land are

available for experimental purposes. Reference to

publications of the Department, such as the Report on

Sai/ar-rii lie Experiments in the Leeirnr.l Islands

190.5-ti, Part II, p. 1: 1906-7, Part II, pp. 1 and 2;

Iteport on Agricaitural Eirperiments in Barbados,
1898-1900, p. 137, will make it clear that this policy
has been adopted by it for exactly the same reasons as

are enunciated above.

In expressing the results from small plots in terms
of a yield per acre, care must be taken to avoid an

error, or better, a pretended accuracy, by including

fractional parts of the expressions obtained as a result

of the necessary multiplication, which are onlv the

product of experimental error and the factor which is

employed to get the return per acre. An appreciation
of the importance of this will lead to the emplovment
of the expression, 14 8 tons, instead of the false state-

ment, say, 14 tons Ki cwt. 48 lb. The latter wouKl be

recorded by the experimenter, of course, but the former

would apjiear in his report.

In any set of experiments, then, the investigator
must know the extent of the probable error involved.

Without this knowledge, he cannot rightly interpret his

results,and he will probably waste time in attempting to

explain apparent discrepancies which reall}- arise from

the attribution of results to differences of treatment,

while they are actually caused by unavoidable errors

in experiment. With this knowledge, and the avoidance

of a factitious accuracy, he will present results that have

the self-recommendation of concordance; and, what is

almost as important, a knowledge on the part of his

readers, of the facts that have just been dealt with,

will enable them to profit by the power of discrimina-

into which it gives them,



Vol. VIII. No. 198. THE AGRICULTURAL NEWS. 371

SUGAR INDUSTRY.

SUGAR FACTORY RESULTS IN JAVA, t

The tenth Annual Report on the statistics of
a large number of sugar estates in Java, which has
been prepared by H. C. Prinsen ( Jeeriigs, is abstracted
in the Infernafional Su<j<(r Jan fnt(l,\o]. XI, No. 127,
and from this the following information is take^n. An
interesting comparison of mill-work and the fibre-

content of canes in Java with those in the West Indies
can be made by referring to an abstract of a paper by
the Commissioner of Agriculture which appears on

page 179 of the current volume of tiie Ayrieultural
News.

The genera] averages of a great many figures are set

forth in tlie table given below, which allovv.s us to get a good
idea of tlie results in the different years, and also shows the

steady progress in the output
material.

Year.

Sucrose

on 100

cane.

of sugar from the raw

Quotent of , ., ^,
P'^^^*'^'" ^'^-

Fibre on purity of
^^^dable tween sugar
sugar on available100 cane, the raw

cane juice.
100 cane, and actually

received.

1899
1900
1901
1902
1903
1901
190.5

1906
1907
1908

13-99

12-2G

12-G8

13-43

12-10

13-04

1266
12-38

13-11

12-30

10-6.5

10-95

10-91

11-21

11-29

11-61

11-78

12-00

12-01

8S-6G

84-18

84-66

84-65

84-00

84-69

83-30

83-04

84-61

83-74

11-98

10-21

10-61

11-33

10-26

11-06

10-62

10-34

11 09

10-30

96-4

96-5

98-2

98-0

98-6

98-8

97-7

98-4

99-1

The content of sucrose in cane has not varied very much
during the last ten years. This seems rather strange ivhen
we considt^r what pains have been taken to increase the

sugar content of the cane coming to the mills. Much atten-

tion has been paid to the raising of canes having a higher
sucrose content, both by chemical selection and by the propa-
gation of highly promising seedling ca)iG varieties. Then, the

tops used for planting material were carefully selected in

order to ensure a sound seed, which was afterwards disin-

fected to keep off parasites and germs of disease, very
cautiously planted and cultivated, and protected against
damage. Further, on most estates, the canes from the
different fields are constantly sampled and analysed, starting
from a couple of months before the grindiug season and con-

tinuing during same; all thi.s with a view to ascertaining the
exact period of maturity of each of the cane-fields, and so to

harvesting the cane always at its highest sucrose content.

Finally the transport of tlie cut cane is con.siderably accelera-

ted, and good care is taken to grind every day all the cane
which has been cut the previous day, thereby preventing
any lying over of cut cane, and its deterioration and conse-

quent Io.ss of sucrose.

Notwithstanding all these precautions, it appears that
the .sucrose content of the cane crushed ifl'the majority of

the sugar mills has practically remained the.same, although
the tonnage per acre has very considerably increased. It is

evident that the care and attention bestowed on the raw
material havs benefited its cpiantity more than its quality.

The fibre content of the cane has considerably increased
in the last ten years, and doubtless amounts to 1 per cent,
on the cane more than before. This is not due to a change
in climate, nor in cultivation, but exclusively to the fact that
the Black -Java or Cheribon cane, which was, some ten years
ago, well-nigh the universal variety in cultivation, has since
that time gradually been supplanted by the descendants of

seedling canes, of which one of the most valuable is distin-

guished by a very high fibre content.

The high fibre content of the seedling canes now in

vogue in Java has often induced planters to consider
this property as a special characteristic of seedling canes, but
we see at once that this is not the case. As a consequence of
the choice of parents, a couple of the most popular varieties
of seedling canes happen to be remarkable for their high
fibre content, and this has been the reason why the average
fibre content of the crushed cane increased when these
varieties were more extensively planted; but the reverse

might very easily have occurred. If by accident a couple of
varieties of the No. 100 type had been obtained, which
pos.sessed the other favourable properties of No. 247 cane,
the propagation of seedlings would, on the contrary, have
given rise to a decrease in the fibre content instead of an
increase. But as matters stand now, we are in the happy
possession of a cane which contains about 10 per cent, more
fibre than previously, and yet the same amount of sucrose,
which means an inci-ease in the fuel supply of 10 per cent.,
or a very appreciable i)rofit.

The quotient of purity of the juice stands in .some
relation to the sucrose content of the cane, inasmuch as a low
saccharine content of the cane is usually accompanied by
a low quotient of purity, and vice versa. A low quotient i.s

unfavourable to the manufacturer for two reasons. Firstly,
juices having a low lairity already contain but little sucrose,
and next, less of this is obtained as marketable sugar owinc to
the large amount of molasses which is the consequence of the

many impurities.

"We notice a gradual droj) in the purity simultaneous
with the dec^-ease in saccharine content. It is perhaps not

superfluous to mention here that we could not expect any
strict agreement, since the purity of the juice observed is that
of the juice which was extracted, and not of the iuice
as it was present in the cane. We know that the greater
the power of the mill which extracted the juice, the
lower will be its purity, and since the pressure of the
mills has become more efficient of late years, a much less,

pure juice will nowadays be extracted from the very same
cane than would have been the case ten years before.

Generally speaking, the statistics reviewed here give
every reason for satisfaction. Although neither the sucrose
content of the cane nor the purity of the raw juice shows any
improvement, indeed the latter has actually diminished, yet
we have succeeded in Java in obtaining from that raw
material not only a better sugar but also a better return of
that improved product. This happy result is obtained botb-
on extraction of the juice and on working it up into sugar,
so that it is due as well to an improved mechanical mode of

working as to a better and more rational and careful clarifi-

cation and further treatment of the juice. This improve-
ment is steadily going on, and there is nothing in the
statistics to suggest that we have now come to a standstill.

It is therefore quite possible that statistics published ten

years hence will furnish us figures with which those now
given (which appear to us as very satisfactory) will again
contrast unfavourably.
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WEST INDIAN FRUIT.

Attontit

THE G-PCU:nD r.UT
n is i.iawn to Farmcis BijJlc'' ii. No. 3.56,

of the United States Depart inenr. of Agriculture,
which gives a very nsefiil acc3"'r/.u of the ground nut.

Some of the information ti.at is contained in the

Bulletin is abstracted here:—
The value of 'Jnn comTercial ground nut crop of the

United States for the year 190S was estimated at

$l2.0C0,v;00. During r?ent years, the area of production
of ground nuts has greatly iiicrea.sed, especially throughout
the warmer parts ol t'lC country. The value of tlie ground
nut, both 'as a money crop and for feeding on the farm,
renders it especially desirable as a [>art nf tlio rotation,
wherever conditions suitable to its development e.xisc.

The soil best suited to the ground nut is one of a sandy,

loamy nature, |);eferably light or grayish in coloui-, rather

than dark. Soils that are dark, and those carrying a consi-

derable percentage of iron or other mineral, are likely to stain

the .shells of the ground nuts, thus rendering them less

desirable for the trade. For agricultural purposes, however,
the staining of the shells is nf little consequence, as it does
not materially injure tliem for stock-'eeding. In fact, soils

that contain considerable clay and lime, nr which are loamy
in character, produce heavier nuts, and Muiicliii:es greater

yields, than do lighter soils. As a rule, the gr(nuid nut does
best on a sandy loam, with a well drained clay sub.'ioil, but
the crop may be grown under a wide range of soil conditions.

Soils that become hard or cfimpact are not adapted to ground
nut growing, owing to the inability of the pod stems to

penetrate the surface. Those that are poorly drained or sour

are not suited to the giound nut. 'J'he ideal .=oil consists of

a sandy loam, containing a reasonable amount of hununs, or

vegetable matter, together with an abundance of lime. .V soil

having a suitable mechanical consistency is the lirsl essential.

Soils lacking in fertility can be improved by a proper cropping
system, or by the judiciuus use of nuinures.

The climatic lequircments of the ground nut are a long
season without frost, a comparatively light lainlall dniing the

growing period, abundant sunshine, and a high temperature.
The Spanish ground nut will mature in ninety days under
the most favourable conditions, but 1 U) to 120 days
should be allowed. The large-podded varieties require
a longer period for best results.

Ground nuts should be grown in rotation with other

croJDS, rather than as a specialty. Tlic cropping .system will

depend somewhat upon the area of other ci-o|is grown, but
the arrangement should be such that the land will be planted
in ground ni>ts one year' in each three or four. Stable or

barnyard manure should not be used as a fertilizer the .same

year that the land is planted in ground nuts. The use of

manure has a tendency to cause the plants to produce abnor-
mal tops and a large percentage of poorly filled pod.s. The
projier time for applying stable manure" is with the crop
grown during the jirevious season, thus giving it time to
become incor[>orated with the soil and reduced to the proper
condition for the ground nut crop.

In order to ensiu-e the proper fijling and rijienino- of the
pods, ground nuts require an abundance of lime in the soil.
Where the soil is of a calcareous nature, containing lime-
stone, shells, or lime in its more active form, it may not be
necessary to make a regular application, but on soils that
are deficient in lime, or inclined to be in the least sour, from
1,000 lb. to 2,000 lb. of freshly burned lime should be appliid
to an acre every four or five years. The ground nut plant,
in common with other leguminous plants, has the power
(with the aid of certain bacteria) of collecting the
free nitrogen of the atmosphere and storing it in° little
nodules upon its

'

roots. For this reiison, it is one of the
more desirable of our soil-renovating and soil-improvinf
plants. It should be borne in mind, however, that in ordeT-
to benefit the soil, the nitrogen so gathered should not be
removed, but that the main portion of the roots should be
left in the soil.

The .seed should not only be .selected from plants that
are mature, but from those [u-oducing a large number of
mature pods, as well. By doubling the number of well-filled

pods on each plant, the yield for each acre will also be
doubled. In planting the large-podded varieties it is desirable
f(n' several reasons that the seed be shelled. For planting,
a common <Iistance between rows is 36 inches but tins
varies .somewhat according to the soil and variety. For the

Virginia liunncr varietj-, on good soil, the distance between
row^s should be at least 30 inches, and 12 inches between the

plants in the rows. Virginia Bunch ground nuts may be in
tows as close together as 30 inche.s, and 7 to 9 inches ajwrt
in the rows. The Spanish and Tennessee Red varieties are

planted in rows from 28 to 36 inches apart, and 7 to 9
inches apart in the rows, according to the fertility of the soil.

On rich soils, where the spread of vines will be great, the
maximum

distftH^e
between rows as well as between plants in

the row slnnild he allowed. Cultivation of the ground nut
crop should begin as soon as the rows can be followed, ami
should continue until the vines begin to occupy the ground.
Tlie work of cultivation should be pursued very much as
fo.- corn, boans, and all similar crops. Frequent shallow
cultivation that will keep the soil loose, and prevent the less
of moisture, is essential. Shortly after rains, the surface
soil should be stirred, and during dry weather, a dust mulch
maintained. After the first cultivation, it will be desirable
to-work the soil toward the rows to provide a bed of loose
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earth in which the pods may form. After the ground nuts

begin to form pods, they should not be disturbed, or given
further cultivation.

The standard of e.xcellence in the ground nut marlcets is

always based upon hand-picked stock. Ground nuts that are

picked by hand now bring a higher price than those picked
by machinery, but with the present scarcity of labour, and

rapid improvement in ground-nut-picking machinery, the

time will soon come when a uniform price will be [laid for

a given quality of seed, regardless of how the picking is

done. At no time after the curing process should the

ground-nut pods be exposed to water, or even dampness, as

the shells invariably become darkened and discoloured by the

addition of moisture. When properly cured, the shells will

be covered with a fine, dry dust, and where this dust becomes
moistened it adheres and forms a brownish spot. If the

ground nuts show the least trace of dampness after their

removal from the vines, they should be spread on a Hoor, or

stored in a well ventilated building, until thoroughly dry.

Many of the larger growers have provided narrow cribs,
similar to those employed for the storage of corn, and the

ground nuts are kept in bulk until sold. When the pods are

thoroughly dry, they may be put into bags as they come
from the machine, and either hauled direct to the cleaning

factory or stored in small lots.

The following is a description of American
varieties :

—
Virginia Bunch.—Large-podded variety, plant rather

dwarf, stems upright, foliage rather light; pods clustered

about the base of plant; usually two, sometimes three, seeds

in a pod; pod bright and clean; colour of seeds light brown;

pods adhere well to plant in digging. The customary weight
per bushel of this variety is 22 lb.

Virginia Runner.—Large-podded variety, strong grower,
stems creeping, foliage heavy; pods scattered along procum-
bent stems; pods and seeds very similar to those of the

Virginia Bunch; pods do not adhere well in digging. The

customary weight per bushel of this variety is 22 lb.

North Carolina.— Similar to Virginia Runner, except that

the plant is not so large or vigorous, and the pods and seeds are

both smaller. This variety contains a high percentage of oil.

Spanish.
—Small-podded variety, strong grower, stems

upright, foliage abundant and heavy; pods clustered about
base of plant; usually two seeds in a pod, entirely filling it;

pods rough and inclined to be darkened in colour;
colour of seeds light brown; pods adhere well to plant in

digging. This variety frequently yields 60 bu.shels of

marketable seeds, and 2 tons of hay, to the acre. Its seeds

are rich in oil content. The weight per bushel of Spanish
ground nuts is 28 lb.

Tennesse Red.—Small-podded variety, similar to Spanish,

except that the pods are longer, sometimes containing five or

six seeds crowded together; seeds dull red in colour. It is well

adapted to stock feeding, but does not sell upon the market

owing to the colour and the quality of the seeds.

Dixie Giant.—The variety known as Dixie Giant is so

called owing to the great size of its pods. It is distinctly
a novelty; does not yield well, and re(]uires a long sea.son for

the pods to mature. Recommended only for southern part of

the Gulf Coast States. The seeds are very large, and are

desirable for the manufacture of fancy blanched nuts.

Among the more important uses of the ground nut for

human food are the following : It is eaten from the shell, as

salted shelled seeds, as blanched seeds, in the so-called

*ix;a nut candies' and 'brittle', in combination with pop
corn and puffed rice, in the form of ground nut butter, and

as an ingredient of ground nut and vegetable meats, ground
nut meal, and salad oils.

The oil of the ground nutti^afs commercially to the
same class as do cotton seed arid olive oils. Ground nut oil
is of a higher grade than cotton seed oil, and of somewhat
lower value than first-cla.ss olive oil. The quantity of it

that may be obtained from the ground nut will depend upon
the variety, the maturity of the seeds, and the a[>paratus
with which the extraction is made. The Spanish meats,
when shelled and thoroughly cleaned, frequently contain as
much as 45 per cent, of oil, as shown by chemical analy.si.s,

although not more than 34 per cent, can be expressed by
the best of present methods, and perhaps about 28 per cent.

by ordinary machinery. The greater portion of the ground
nut oil of commerce is manufactured at Mar.seilles, from
ground nuts that are bought very. cheaply along the coast

regions of Africa, and transported by ships as return cargo.
The African-grown ground nuts are very rich in oil, often

containing as much as .50 per cent.
'

With a coming shortage
of cotton seed from which to manufacture oil in this country,
there is a great possibility of building up a ground nut oil

industry throughout the cotton belt of the Southern States.
The process of expression is very similar to that for cotton seed

oil, and the greater portion of the machinery of the present
oil mills is adapted to the manufacture of ground nut oil. It
would be neces.sary, however, to add special appliances for

shelling, cleaning and macerating the meats of the ground nut.
The tops of the ground nut plant, when cut and cured

in the same manner as other legumes, will produce a hay
that is almost equal in feeding value to the best clover hay.
By

_
planting the Spanish ground nut in rows from 24 to

30 inches apart, and quite closely in the row, and by giving
the crop about two cultivations, it is possible to produce
from one to two tons of hay to the acre. The ground nut
vines and .seeds, when chopped or ground together, form
almost a balanced ration for a dairy cow.

THE CARE OP COCOA-NUT PALMS.
The first item to be considered by those who have cocoa-

nut trees is that the drainage is good, and that any trees that
are standing in poor .soil get a dose of good manuie to
stimulate them. We have in mind a number of cocoa-nut

trees, every one of which was apparently about to die out;
the leaves yellowed, and dropped so much that there was
only a tuft left at the top. As tlie soil was gravelly and the

drought severe, it was evident that there was no lack of

drainage. The cabbage, too, had not gone wrong. As the
trees were worth saving, the grass was clean weeded around
them and cows tethered to each tree as the most convenient

way of conserving manure and moisture. Of course, all the
trees were not dealt with at one time, and this method could
not be so easily carried through on a very large estate.
The cattle were hand-fed, and after being a week at each
tree the ground was loo.sened and mulched. The effects

were marvellous; there was soon no sign of disease about the
trees; they put out fresh leaves and soon bore, and bore well
all the time. Even though the cabbage may rot, the trouble

may not always be the bud-rot disease. The true bud-rot is

a very serious trouble, and one prominent cocoa-nut grow'er
thought so seriously of it, that he asked the Jamaica Agri-
cultural Society to recommend to the Government the

compulsory burning of all dead cocoa-nut trees. All cocoa-
nut growers in their own interests, should never allow
a dead cocoa-nut tree to stand rotting, as these trees soon
become the home of cocoa-nut pests of various kinds. (The
Journal of the Jamaica Agricultural Socie/i/, September,
1909.)
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WEST INDIAN COTTON.
Messrs. Wolstenholine and Holland, of Liverpool,

write as follows, under date Novembers, with reference

to the sales of West Indian Sea Island cotton :
—•

Since our last report, American Sea Island cotton has

continued to advance, and they are now asking 19|(i. for

Fully Fine Island and HV-lil. for the best Floridas, but buyers

are holding off, thiuking the advance has been too rapid.

During this period, about 30 bales Barbados have been

sold at I6d. to 17Jd, as promptly as it arrived.

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

Sea Island cotton in the Southern States, for the week

ending November 6, is as follows :
—

The market has been firm and dearer throughout the

week, and factors succeeded in securing their asking prices

for tlie larger proportion of the sales, showing an advance of

3c. per tt). over the prices last quoted.

The buying has been for England and the northern

mills.

The market opened with sales of Fully Fine 33c. to 34c.,

•Extra Fine 36c. to 37c., and closed firm at the following

quotations, viz: Fine 33c., Fully Fine 3.5c., E.xtra Fine 37c.

There is no accumulation of odd bags, classing as above, the

receipts to date having been sold, so that the factors continue

firm in their views.

SELECTION OF COTTON VARIETIES FOR
UNIFORMITY.

It is a well-known tact that the introduction of

a good variety of cotton into a locality often leads to

the exhibition of a large amount of diversity among
the plants, and that, in addition, thoy may appear to

possess very different characteristics from those present-

ed by them in their old surroundings. This effect has

been shown, in Bulletin No. 1.59 of the Bureau 'if Plant

Industry of the United States Department of Agricul-

ture, to be different from other types of variation, such

as the ordinary fluctuating differences, changes due to

iiccommodation, direct effects of environment, and

diversity due to hybridization, and is there termed

a '

new-place effect '. The remedy suggested is selection

for
'

local adjustment', that is selection for uniformity

by rejecting all lines of descent in which changes from

the best type occur: it is a natural concomitant of

selection for improvement, and it seems that any

propcrl}' organized scheme for this would automatically

include it: thus its consideration only forms another

argument for the continuous practice of selection. As

many of the conclusions reached in the above-mentioned

bulletin are applicable to West Indian conditions, they
are given here :

—
The growing of a variety of cotton in a new locality ia

likely to bring about a distinct reduction in the yield, as well

as in the quality, of the fibre. This deterioration has been

found to be connected with an increase of diversity among
the individual plants. Even when a carefully selected, uniform

stock is used for the experiment, a much greater amount of

diversity may appear in a new place than when the same stock

is grown under the accustomed conditions of the previous

locality, where the variety was improved by selection.

The diversity that reappears in the first season, when
a variety of cotton is grown in a new place, can be greatly

reduced in later seasons by selecting seeds from the plants

whose characteristics have been least disturbed by the

transfer to the new place
— those that are the most fertile and

have the best lint. This process of selection to restore the

unifornuty of a variety in a new place is called local adjust-

ment.

Selection for local adjustment is distinct in objects and

methods from breeding for improvement or for originating

new varieties. The object of local adjustment is to preserve

varieties already existing and to guard them against recurrence

of diversity. Practical .advantages can be secured by simple

selection for local adjustment without the separate testing

of individual lines of descent, as is required in breeding for

improvement of a variety, or when new breeds are to be

developed.
The phenomena of local adjustment are of general .scien-

tific interest as illu.strating one of the influences of external

conditions upcm the expression of characters in organisms.

The recurrence of diversity in a previously uniform variety

serves with othes facts to show that ancestral diversities

continue to be inherited, even when their expression is

avoided by efficient selection. That changes of conditions can

induce a return to diversity shows that the environment is

able to influence the expression of characters, and that its

influence is not limited to characters that vary directly and

regularly with changes of environment.

Apart from the effects of conditions which limit or

inhibit the growth of the plants, two kinds of changes are

found to follow transfer to new places : (1) Changes of

accommodation to different conditions and (2) diversification,

or loss of nnifonnity. Changes of accommodation do not

ilireetly increase diversity, for they are shared by all the

individuals, but changes of accommodation are often accom-

panied by changes of other characters which render the

inilividuai plants much more unlike than before
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It is not necessary to believe that the diverse character-

istics that appear in the new place come into the plants from

the external environment, or that they represent direct eti'ects

of the environment upon the plants. It is more reasonable

to suppose that new conditions induce diversity in an indirect

manner by disturbing the processes of heredity, and thus

allowing ancestral characters that had been transmitted in

latent form to return to expression, or characters previously

expressed to become latent. Recurrence of diversity may be

quite independent of hybridization, although some of the

results are very similar.

The phenomenon of local adjustment only strengthens
the many other evidencies that the uniformity of a variety
of cultivated plants can be maintained only by persistent and

vigilant selection. The decrease in the agricultural value of

a variety that results from a return to diversity is as real

and important as the agricultural improvement that is made
when diversity is reduced by selection.

The facts of local adjustment go far to explain the

apparently capricious behaviour of cotton varieties in com-

parative tests, the .same varieties often standing in entirely

different relations to one another in different season.s. It

becomes evident that the adaptation of a variety to a new

place cannot be fairly tested in a single season. Not until

a new stock has passed through the process of local adjust-

ment and returned to a normal degree of uniformity can

the extent of its adaptftion to the new place be definitely

ascertained.

The facts of local adjustment indicate that our superior
varieties may be found adapted to much wider regions than

they now occupy. Varieties of real value should have their

range extended through local adjustment, instead of being
discarded bec^iuse they fail to show their superiority in the

first season. The wider extension of a few superior types of

cotton would make it possible to abandon many local varieties,

and would constitute an important step in the progress of the

cotton industry. Greater uniformity in the crop over large

areas would increase its commercial value, and sinij)lify com-

mercial problems of grading and marketing.

THE PERINI FIBRE PLANT.
In the Agricultural Nnvs, Vol. VIII, p. 2.'i5, an

account of the inanstrial importance of the Perini fibre

plant appeared. The Kciv BuUefin, No. 8 (1907)

p. 338, gives the following information concerning the

plant, under the name ' Canhamo Braziliensis Perini'.

iHibisciis rci'liatus, Sims) :
—

CANHAMO BKAZILIENSIS PERINI.—The Board of Trade

Journal for September 7, 1 905, records the receipt by the

Board of a pamphlet describing, under this name, a Brazilian

fibre plant, together with a sample of its fibre, forwarded by
H. B. M. Consul at Rio de .laneiro. Sub-sequently Messrs.

Knight, Harrison A- Co., of Rio de .laneiro kindly forwarded

to Kew copies of this pamphlet, which was written by
Dr. V. A. de Perini for the Brazilinn Review in 190.0, and

is entitled
' Canhamo Braziliensi.= I'erini or Brazilian Linen';

with these were sent samples of the fibre and of cloth woven
from it in Italj-.

The pamphlet states that the plant was discovered by
Dr. de Perini in the northern part of the province of ]\Iinas

Geraes at about 1,000 feet above sea-level. The writer

of the pamphlet claims that the plant po.ssesses the qualities

of European hemp or flax; that it is quite hardy both in the

dry and in the rainy season; tbat it thrives alike in dry and
in wet soil; and that it dees not .snffer from insect attacks or

from mild«w. Xo care or special cidtivation is needed; a crop
can be gathered three months after sowing: and three crops
can be harvested in one year. The fibre po.ssesses the
desirable (jualities of strength, fineness, flexibility, and
adaptability for bleaching or dyeing. From it a fabric can
be prepared which is equal to European linen; this so far has
not been possible in America.

From the illustrations given in the pamphlet referred to

and from a comparison of the fibre with the material in the
museum at Kew, it was clear that the plant under discussion
is a I/il,isciis (Malvaceae), nearly allied to //. ntnnahinvs,
Linn., which is widely grown in most warm countries, and is

best known as the source of Deccan or Ambari llcmp, the
fibre of which has been exported to England from India for

over a century. The difierences, however, were such as to

indicate that the Brazilian plant is probably not exactly
JI. cnnnaliimis.

In April, 1907, specimens of the dried plant and of its

seeds were received from the Board of Trade. Plants have
been raised from the seeds, and from these it has been

possible to ascertain that the species is nUiisoLs radiutns,
Sims, not of Benth., doubtfully of Cav.

The Ki'ii' Biillcll II also gives an abstract from the
Board (if Tnule Joarnid, February 28, 1007, which
shows that the Brazilian Government has subsidized
the industry of the preparation of fibre from this plant,
and that Dr. Perini was forming a limited liability

company for its exploitation.
Seeds of the Perini fibre plant have been received

from Kew by the Imperial Department of Agriculture,
and are being distributed for trial among the Botanic
Stations.

DEPARTMENT NEWS.
The Imperial Commissioner of Agricidture left

Barbados on Tuesday, November 23, by the R.M.S.

'Berbice', on an official visit to Grenada. Dr Watts
will probably return to Barbados ])y the R.M.S. 'Esk'

on the 30th instant.

Mr. W, BifFen, B.Sc, Scientific Assistant on the
staff of the Imperial Department of Agriculture, left

Barbados for England, by the R.M.S. 'Thames', on

Tuesday, November 16, on leave of absence owing to

ill health.

Mr. J. C. Moore, Agricultural Superintendent at
St. Lucia, returned from England by the R.M.S. 'Oruba'
on November 22 last, after six months' leave of
absence.

Mr. Gilbert Graham Auchinleck, B.Sc, of Mo Gill

University, Agricultural and Science Master, St. Kitts,
has been appointed by the Secretary of State for the
Colonies to the post of Agricultural Superintendent
in the colony of Grenada.

On the recommendation of the Imperial Commis-
sioner of Agriculture, Mr. C. R. Kirton, Manager of
Halton estate, Barbados, has been appointed to act as

Agricultural Instructor, on the staff' of the Local

Department of Agriculture, St. Lucia, for a period of
six months.
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NOTES AND COMMENTS.
Contents of Present Issue.

The subject of the editorial in this number is The
Value of the Results of Field Experiments. It deals

chiefly with the limitation of deductions from such

experiments, the knowledge that is nec^sary for their

clear interpretation, and the methods of eliminating
sources of error and making corrections for them.

An interesting account of the sugar factory work
in .Tava daring the last ten years is abstracted on

oage 371.
1 o

Very useful information for those who are inter-

ested in ground nuts will be found on pages 372 and
373.

The attention of those whom it specially concerns

is directed to the article on the Perini Fibre Plant, on

page 37.5.

In the Insect Notes (fiage 378) of this number,
the series of articles on the Natural History of Insects

is continued. The subject of Growth is conchuled, and
those of Senses and Circulation are discussed.

The I'^'ungus Notes, on page 379, conlniii iiiiiiDrtant

information showing that thoroughness and care are

required in spraying experiments and treatment.

The Students' Corner will be found on page 381.

It contains the results (with the exception of those for

St. Lucia) of the recent Intermediate Examinations in

connexion with the Reading Courses Scheme, as well

as information in regard to the scope of the" papGrS
that were set at that examination.

Experiemntal Breeding of Cotton in India.

In a second paper by Mr. H. M. Leake, published
in the Journal and Fr-oceed ings of the Asiatic Society
of Bengal (Vol. V, No. 1), the author records the con-

stancy of the fact that certain Indian cotton plants
regularly produce the accessory bud to the right, others
to the left, of the main bud, but thatthi.s character does
not follow Mendelian laws. In the same way, the branches
of the main stem continually arise behind the growing
jjoint, but the branching of the branches thus formed

may take place in this way, or the terminal bud may
cease to grow and the new branches may arise lower
down: of these two forms of branching the latter is

dominant. Further, it is shown that early flowering
is a feature of this latter type of branching, so that

importance is given to a classification of Indian cottons

according to their way of forming branches.

Hand-stripped and Machine-stripped Fibres.

An account of experiments, which were undertaken
to determine whether the hand-stripped or the machine-

stripped fibre from Manila hemp is the stronger, is

given in the Phillppiiv .Jour nal of Science, Vol. IV,
No. 2. They show that the latter is very considerably
stronger than the hand-stripped variety. It is not easy
to give a reason for this difference; microscopic examin-
ations showed that both kinds of fibre were quite clean,
and revealed no differences between them. It is probable
that the difference is due to the fact that, in the machine,
the pull on the fibre is a steady one, while in stripping
by hand it is intermittent, so that a loss of tensile

strength takes place. This theor}^ is confirmed by the
fact that hand-stripped hemp shows a large number of
broken fibres, so that a bundle of it consists of a series
of shorter and longer fibres, while that from a machine
has practically no broken fibres, and they are all of the
same length.

Manurial Experiments with Young Rubber
Trees.

The Tropical Agricidturist for September 1!)()9

gives an account of experiments which have been
carried out for the purpose of ascertaining the manurial

requirements of young rubber trees. Before manures
were applied, the trees were well weeded for 3 feet

around the base of each, and the soil was lightly hoed.
In each case, the manures were sj)rinkled in a shallow
trench 3 inches deep, and surrounding the tree at a dis-

tance of 2 feet from the trunk
;
the earth taken out of the

trench was subsetpicntly put back to cover the manure.
It was found th.it the employment of a complete

m-mure increased the girth of each tree by 1 inch more,
in a year, than that of a manure containing nitrogen
and phosphorus, but no potash. The effect of the

application of nitrogen, only, was very small, so that it

is doubtful if this is profitable, especially in view of the
fact that the use of this element alone would tend to

retard growth later on, owing to the conse(juenb
exhaustion of the other plant food constituents. In the-

upshot, complete manures are advised in this connexion,
and further similar experiments are promised.
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An Aid in Selection and Breeding.

In the American Naturalist, July 1909, the difti-

culties that are met with liy breeders of plants and

animals are discussed, with a view to suggesting
methods for minimizing them as far as possible.

.Among these, the proposal is made to adopt a system
of 'selection index numbers', for use when it is desired

to improve more than one characteristic of the plant

or animal under experiment. In such index numbers,

the values of a series of important characteristics

would be combined, and they would not only prove of

value to breeders, but to judges of stock, as well.

The Imperial Malaria Conference.

The Imperial Malaria Conference, which has just
finished its sittings at Simla, has made its chief con-

clusions and recommendations under the following

heads:— (1) the appointment by the Government of

India of a Scientitic Investigation Committee, which

will work together with special organizatiorf in "ach

province, in investigations relating to (a) the distribution

of malaria in India, (b) the ways in which it originates

and spreads in different districts, and (c) the effects of

quinine and other remedies; (2) practical measures,

including (a) the discovery of a cheap and effective

means of destroying Anopheles, (b) minor drainage

operations, (c) the restriction of cultivations, such as

that of rice, in towns where these give rise to Anopheles,
• (d) th^! use of fish against mosquitos, (e) the use of oil

for small collections of water in places that can not be

filled up; (8) (a) that means be taken to spread knowl-

edge among the people regarding malaria, and the

measures which it is possible to employ against it,

(b) that the subject be taught in schools; (4) that local

governments should be invited to assign funds annually
for the matters of the investigation and prevention of

malaria.

The Tonkin Rubber Tree.

A paper appears in the Comjotes liendiis

de I'Acadein ie des Sciences, Paris, which gives an account

of a rubber tree which is found in Tonkin called Teonon

(Bleekrodca tnnkinensis). The latex of this plant
contains a high percentage of a rubber which is not very
inferior to Para rubber. It grows well on soils wliich

do not contain much water, but on which rain falls after

prolonged drought. This ability to stand dry conditions

for some time arises from the fact that the roots are

swollen and store water, and that there are external

mineral incrustations on the leaves, which prevent
excessive transpiration.

The swellings on the roots vary in size, being

largest in calcai'eous soils. They grow along the length
of the root, and from them smaller roots are given off.

Though they are round and smooth when young, their

form changes as they become older, and a layer of cork

forms on the outside of them. This is cracked through
as the swelling increases in size, and its place is finally

taken by another, which remains when growth inside

is complete.

The mineral deposit on the leaves consists of

calcium carbonate : it develops in the outer skin, and
remains on the surface in the form of clusters.

^ 1-^^— —
Lsmon Grass and Citronella Oils in Indo-China.

A report by the Director of Agriculture on the

experiments conducted in Indo-China in 1908 gives an

account of investigations with the oils of lemon grass

(Cyinhopogon citratus) and citronella grass (Ci/irdjopo-

(jon Narddifi). In regard to the former, distillations

were made, following the same manner of operation, in

the dry and wet seasons. Plants dried by exposure to

the air, and not containing more than 13 to IS per cent,

of water for the dry season crop, and 20 to 2.5 per cent.

of water for that of the wet season, were distilled. The

average of the distillations gave a yield of 79 to 85 of

oil per thousand leaves in the dry season, and from (J to

7 per cent, in the wet season. On the other hand, the

oil obtained from the dry season crop appeared to

contain a larger proportion of citral; that is, 78 to 80

per cent., instead of 70 to 72 per cent.

In the case of the citronella grass, the leaves were
obtained from a plantation made in 190-1, which had
flourished without any care on a soil impregnated with

salts, and unfit for the cultivation of rice. The plants
cut in the period of vegetable growth, before the appear-
ance of the first flowers, produced an average yield of

16 per cent, from the dried leaves, while the plants
which had flowered only gave a yield of 5 to G percent.
The flowering stalks themselves only contained 4 per
cent, of essential oil. The fact of the partial disap-

pearance of the oil from the leaves during the flowering

period has been noticed as well in France, in the case

of several different esscntial-oil-yielding plants.

The Sicilian Green Fruit Trade in 1908.

In 1907-8, a large and rapid fall in the price of

green fruit took place, with the result that speculators
found themselves burdened with large stocks which

they had bought at absurd prices, a dead market and
an oversupply of fruit coming in. The result was that

they stated that a crisis had arisen in the trade and
demanded Government assistance, in spite of the fact

that the Messinese importers pointed out that prices
had already been lower before, when there was no talk

of a crisis. Ultimately the Government passed a law

by which a 'Compulsory Association', centralized in

in a Green Fruit Chamber, was to be constituted.

The exporters had to sell all citrate of lime to this

chamber, and also certificates of analysis had to be
obtained from analytical chemists employed by it,

exportation by individuals being made prohibitive by
a tax based on the percentage of free and combined
citric acid in the product. The exporters strongly

objected to this, as they held that the trade of the

island was being crippled, and their livelihood imperilled,
for the sake of a few influential speculators. The
effect was that the more oppressive clauses of the law

were somewhat modified, and the constitution of the

chamber altered. Notwithstanding this, it is expected
that harm will still be done to the industry, and that

the law will not long remain in force.
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INSECT NOTES.

NATURAL HISTORY OF INSECTS.
Part III. Growth (concluded), Sense.s, Cikculatiox.

The body of a caterpillar, which may be considered

a typical insect in the larval condition, is composed of

thirteen segments, as follows :
— the head, which appears as

one; the thora.x-, three; and the abdomen, nine. The segments
of the thorax and abdomen are chitinous rings, joiniMl

together by means of a flexible connective tissue, which

allows for great freedom of movement, and, as already stated,

for a certain amount of growth in size. In most adult

insects, it is not easy to distinguish the segments which go
to make up the thorax and abdomen, because these are often

much modified in accordance with the habits or structure of

the insect. The growth of insects always takes place during
the larval portion of the life-cycle. Caterpillars, for instance,

moult, or .shed their skin, four or five times during their

growth, from hatching to pupation. Adult insects do not grow
in size. Once the wings have been developed, the insect is full

grown. Small Hies do not grow into big flies, small moths do

rot grow into large ones, nor small beetles into large beetles.

It should be remembered that butterflies and moths,

beetles, flies, bees and wasps all develop from a larval stage
which is very different in appearance from the adult form,

and that the change in appearance is brought about in the

period of pupation.
On the otlier hand,
such insects a s

grasshoppers, cock-

roaches and cotton

stainers, w h i c h

Lave an incomplete

metamorphosLs, are

somewhat like the

adult in general

form, but without

wings or w i t h

developing win^s.

Fk;. 45. LoNc.iTUDiNAL Section through Caterpillar.

In the case of any insect, however, the

winged individual is the adult.

SENSES.

Insects have well developed sensss of taste, smell,

hearing and sight. They have also well developed digestive,

nervous, circulatory, and respiratory systems.
It is next to impossible to determine exactly the

functions of certain sense organs in insects. The organs for

seeing, hearing and for producing sound can be recognized

by their structures, and by experimetit, but there are others

(if which it is not so easy to determine the function

The sense of taste is probably located in the small

appendages of the month parts, the senses of smell anil hear-

ing are, in some insects at least, in the antennae, which are

often the most consiiicuous ap|)cndagcs of the head. Special

organ.s of hearing are sometimes (in certain Orthoptera) to

be found on the abdomen and legs. The sense of sight

depends on the eyes, which are of two kinds, simple and

compound. The compound eyes ate often made up of many
facets and are located at the sides of the head, while the

simple eyes, or ocelli, are situated between them, either on the

top or the front of the head.

The sin'pic eyes of insects are not always present, but

when they occur, they are two or three in number. The

compound eyes are perhaps the most comj)lex and delicate

structure in the insect world.

In many instances, the compound eyes occupy by far the

greater part of the entire surface of the head, and the number
of elements or 'facets' which go to make up one of these

compound eyes often runs to many thousands, although some-
times it is small.

It is not likely that insects have jiower of virion over

long range, or that they .see distinctly. They are all conscious

of light and darkness, and some of them distinguish certain

colours; mauy of them distinguish moving bodies, and others,

perhaji.?, recognize at greater or less distances those insects on
which they prey, or insects or birds to which they are likely
to J'all a (iiey.

§;,-. CIRCULATION.

i-^-f.-;- The arrangement of the circulatory, digestive and
nfervous systems in insects is a typical characteristic. The

alimentary canal is central in position; the organ of circulation,

is dorsal, and on account of its position, has received the

name of d<irsal vessel; the nervous system is ventral. The

diagram (Fig. 4.5) represents a median longitudinal section-

through the body of a caterpillar. The dorsal vessel is repre-
sented by the dark line, the digestive section (A L) by the

cro;.s-shaded portion, and the nervous system by the dotted

lines. The blood of insects is not confined in veins, arteries and

capillaries, as is

the case in the

higher animals;
it fills the body-

cavity and
bathes all the

organs, even
penetrating into

the legs and

wings. It is

usually colour-

less, butis.some-

red, but does not

and it is not
blood of the higher

times inted yellowish, green, and even

get its red colour from red corpuscles
red blood in the same way as is

animals.

The organ of circulation is the heart or dorsal vessel. It is,

as has been said, called the dorsal vessel because of its position
in the body, lying as it does along the median line of the back,

just under the body wall. The heart is a straight, unbranched,
tubular organ provided with muscles extending from the
hind end of the body to the head; it is generally closed at the

posterior end an<l open at the anterior one. The portion lying
within the abdomen is con.stricted at intervals, and at each

constriction there is a valve. These valves divide the dorsal

vessel into compartments or chamberH. l>y means of

a rythmic contraction and cxpan^ion of the walls of the

dor.sal vessel, accompanied by a regular opening and closing
of the valves, the blood is forced from the rear toward
the head, to the long aorta-like portion of the dorsal

ves.sel lying within the thorax. The chambers are provided
with small openings which communicate directly with the

body cavity, and through which the blood in the body cavity
is taken into the heart and put into circulation.

The pulsations of the dorsal vessel and the movement of

the blood in the body cavity can easily be observed in certain

caterpillars The arrowroot worm, or canna leaf roller

(Cii/jioih.t et/i/iiif), is the best of our common West Indiaa
insects for the purpose.
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FUNGUS NOTES.

HOW FUNGICIDES SHOULD BE
EMPLOYED.

The substance of the following article is taken

-from Bulletin No. 155 of the Bureau of Plaiit Industry
of the United States Department of Agriculture
-entitled Tlie Control <if Blacl- Hot of the Grape, by
C. L. Shear, G. F. Miles, and L. A. Hawkins.

Tlie disease is cau.sed by a fungii.s, Guignardm BidwMil,
-which produces dirty white spots on the grapes; these spread
until the whole berry is shrivelled and becomes covered with

minute black pustules which are the spore-bearing organs of

the fungus. When the grapes are attacked in the early

stages, they turn black and soon dro]) off. The disease also

attacks the leaves and young .shoots. The fungus can produce
Itself in two ways. During the summer small black pycnidia
are formed under the skin of the diseased portions. These

are more or less si)herical, with a small beak-shaped opening,
and in tbem white unicellular spores are produced, borne on

the end of fine thread-like stalks. During the winter, an

ascigerous form of fructification is produced.
One of the obvious methods to be employed for the

control erf this disease is the removal of all the fallen

pieces of vine, leaves branches or fruits, during the winter,

either by raking them up and burying them, or ploughing
them in with a deep plough. The other is to keep the vines

covered with a tine layer of fungicide until the grapes have

reached maturity; that is to .spray them well at suitable

intervals.

Experiments were undertaken, in Pennsylvania, from 1906
to 1908, New York and Michigan, 1907 and 1908, and in New
-Jersey in 1 908. The object of the experiments was to deter-

mine the best fungicide to employ under any given set of

conditions, and the minimum number of applications that

would keep the vineyards more or less entirely free from
black rot. In addition to this, a careful account was kept
of the increased profits obtained on sprayed plots, as com-

pared with those obtained from unsprayecl plots, and of the

total cost of the siiraying, in material and labour. By
subtracting the cost of .spraying from the gross additional

profits, the net increase in profit derived from the sprayed

plot was obtained.

Various strengths of Bordeaux mixture were tried, from
a mixture containing 6 Bo. of copper sulphate and 3 tt). of lime

to every 50 gallons of water, to one containing 3 lb. of copper

sulphate and 2 S). of lime to the same quantity of water. In

addition, rosin and whale-Oil soap compound was added in

some cases, in order to determine if the extra adhesive

quality which it gave to the weaker mixtures was sufficiently

effective to justify the additional trouble and expense. Various

modifications of Bordeaux mixture made with sodium car-

bonate, and a nnxture of sodium carboiiate and sodium

benzoate, instead of lime, were also tried,' as well as other

insecticides, such as various forms of lime-sulphur wash.

The percentage of rot jiresent was determined by actually

counting the number of diseased grapes in 1,000 average
bunches from each of the plots under observation, and com-

paring this number with the average number of berries

u.sually produced upon the same number of biinches.

On some of the plots, eight applications of fungicide
were made, and on others five. Where eight were made, the

first spraying was carried out when the vines were quite

dormant, and continued at intervals of about ten days to
a fortnight, until the grapes were nearly full grown. AVhen
there were only five applications, the first was made when the
shoots were about 8 inches long, and the fungicide for the
first application, was not <juite so strong as that used when
the vines were dormant. In all cases, a weaker Bordeaux
mixture, or a non-staining fungicide such as neutral copper
acetate solution, was u,sed in the final spraying, to avoid

injury to the grapes.

The following were some of the conclusions arrived at,
as a result of the.se experiments. Tlie Bordeaux mixture

prepared with 1 lb. of copper sulphate and 3 Bj. of lime to

50 gallons of water was quite as effective in preventing this

disease as mixtures contain larger proportions of copper
sulphate and lime. Tt was also found that when fresh stone
lime is used, 3 B). of lime is ample to niore than neutralize

1 ft. of copper sulphate, and this quantity is preferarble; a.s,

according to recent investigations, excess of lime is likely to

prove a disadvantage. None of the other mixtures tried

were as successful as Bordeaux mixture, though neutral

copper acetate and ammoniacal .solution of copper carbonate
were valuable as non-staining fungicides for final spraying.
The first of these is made by dissolving 1 fc. of neutral

copper acetate in 50 gallons of water, and the second by
mixing 5 oz. of copper carbonate and 3 pints of ammonia
solution with 50 gallons of water. The addition of ro.siii

and whale-oil soap compound to weaker Bordeaux mixtures
was not of sufficient advantage to justify the extra expense.
Lime-sulphur washes in the proportions generally employed
were not as effective as Bordeaux mixture, and were found
to cause severe scorching of the foliage.

Five applications of fungicide were sufficient, beginning
after the shoots were about 8 inches long. There was no
additional advantage to be derived from an earlier applica-
tion.

Where unsprayed grapes were a total loss in 1907, the
rot on sprayed plots was reduced to 28-3 percent. In the-

next season, when the rot was equally bad on unsprayed vine-

yards, the rot on sprayed plots was reduced to much less

tlian 1 per cent. This indicates the cumulative effect of the

spraying. The net profits, after deducting the expenses of

labour and materials, .showed an increase of !?10-G0 to .?62'30

per acre over unsprayed plots, and this does not take into

account the very considerable improvement in the general
health of the vines which would become more manifest in

succeeding seasons.

In carrying out such experiments, the materials must be

thoroughly and carefully mixed, the best method being to.

well mix the lime, and to completely dissolve the copper
sulphate before adding them to one another.

Another very important point is the necessity of

thoroughly covering the plants sprayed with a thin film of

the fungicide. This necessitates careful application, and
when the plants are leafy, a movable nozzle on the end of

a hose pipe must be emi>loyed, so that it can be manipulated
by hand and directed on to all parts of the plant. It is only

by very careful attention to the.se points that reliable results

can be obtained.

The chief conclusion to be drawn from the above

experiments is that, if spraying is to be successful,
definite knowledge is necessary on the following points:

(1) the best fungicide fco employ, (2) the best propor-
tions in which its ingredients should be mixed, and (3)
the minimum number of applications that can be

profitably made. These points can only be determined

by carefully organized field-work.
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GLEANINGS.

The number of bales of cotton imported into the United

Kingdom during the present year, to September 23, was

24,867. This included 6,1.58 bales of liritish West Indian

cotton.

During the year ending March 31, 1909, 91 packages
of seeds, bulbs, cuttings, etc., as well as 12 bags of Sea Island

cotton seed were fumigated at the St. Lucia Botanic

Station.

An International Agricultural Exhibition is advertised

to be held at Buenos Aires in .June and .July, 1910. Com-
munications relating to this should be addressed to the

Secretary, 316 Florida, Bitenos Aires.

The cultivation of Sea Island cotton has been intro-

duced into the French posses-sions in the Society Islands.

It is now proposed to grow a certain amount of Egyptian

cotton, as well. The amount of the former kind produced
in these islands last year was 300 bales of 400 lb. each.

According to a recent Colonial OflBce Report on the

Trade of Sierra Leone, it has been shown by experiment
that the ochro plant, if cultivated on a large enough scale

will yield a fibre which will fetch a higher iirice than jute.

Plants which are cut at the end of two-thirds of their

natural life give a fibre which is worth £20 a ton.

At the Botanic Gardens, St. Vincent, live posts of the

Mudura. (Gliricidia maculata) have been .substituted for the

plants of the ])hysic nut {Jafvopha Ciircas) in consequence
of the deceased condition of the latter, which was used as

a support of the vanilla. The growth of the vanilla has

improved in consequence.

Tlu! West Iiidin C'oihiiiitlcc Circiihir states that the

Burma Sugar Refining Company has been incorporated at

Rangoon, under Government encouragement, with a capital

of $324,400; it will acquire land for plantations, and erect

a sugar refinery. In 1908, 13,4.52 acres were planted in

sugar-cane in Burma, the average yield being 30,000 U). of

cane per acre. The cost of cultivation is estimated at §11

per acre, of which one half is for seed cane.

The present forest area of the LTnited States of .Vnierica

consists of about .550 million acres. Of this, 200 million

acres arc mature forests, 250 million partly cut or

burned over, and 100 million more severely cut and

burned over. The annual growth of the forest, taken as

a whole, does not exceed 12 cubic feet per acre; this is

a total of less than 7 billion cubic feet. (The Board of
Trade Journal, September 9, 1909.)

The world's consumption of camphor in 1907 was
estimated at 10,600,000 lb. About 70 per cent, of this was
used in the manufacture of celluloid; 15 per cent, in the

preparation of disinfectants; 13 per cent, in medicinal and
pharmaceutical preparations: and the remaining 2 per cent,

in the manufacture of explosives. To this amount Formosa
contributed 5,388,918 &.; the remainder came from other

Japanese islands and from China. (Agricultural Jiulktin of
tlw Federated ^[alay States, Vol. VIII, Xo. 8.)

According to the results of analysis which are given in-

the A'atal A (jricultural Journal, Vol. XIII, X'o. 2, the-

edible portion of the avocado pear has the following percent-
age composition : water 82-1, protein, 1-2, fat Sw, sugar
2'9, cellulose and undetermined matter 4'6, ash 0-5. Starch
and tannin are not present. It is stated that the fat is

a green, aromatic oil, with an odour like that of laurel oil,

and that it solidifies at 15° C. A reducing sugar was found
in the fruit; that which exists in the seed is not of the same
kind.

In the JSifi-cheiitical Journal, Liverpool, a note is-

published by Dr. A. C. Hof on the action of iodo-eosin as
a test for free alkalis in dried plant tissues. To obtain the
substance required, an alkaline solution of iodo-eosin is

treated with an excess of acid, and the resulting dye-acid is-

dissolved in ether. This indicator gives a red colour in

vegetable tissues containing free alkali, and preparations ia
which it has been employed may be mounted in neutral
Canada balsam. It is suggested that it may be found useful
in investigations of the alkalinity of the tissues of sugar-cane
grown in calcareous soils.

In Ceylon, a great deal of damage is being done to tea

plants by a beetle known as the shot-hole borer. Aa attempt
is to be made to reduce the numbers of this by the intro-

duction of a predacious beetle (Clerus formicarius), which.

has been well proved in the United States to be an enemy of

such insects. It is not certain, however, that the experiment
will be successful, as Clems forinicarius belongs to the

temperate zone, and there is some doubt as to whether it will

thrive in the tropics. An insect .similar to the shot-hole

borer is also reported to attack canqshor plants in Ceylon.
(The Tropical Agriculturist, Vol. .\XX11T, Xo. 3.)

The death is announced of Professor John Scott, ot».

October 11, 1909, aged 63 year.s. Profe.s.sor Scott was well

known as a Consulting Agriculturist and an Agricultural

Engineer. In 1882, he resigned the I'rofessorship of Agri-
culture and Kural Economy at Cirencester, and accepted
a commission to proceed to the Western States of America
to report on the large area of grazing land there. Several

useful agricultural hand-books were published by Professor

Scott, and for some time he edited the Farmer's Gazette

(Dublin), the Scottish Agricultural Gautte and the Farininff

World, the two latter being now merged in the Scottish

Farmer. He was one of the pioneers of implcmenlal tillage,

using motors, in England, and held several patents ia

connexiou with this.
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STUDENTS' CORNER.

crop.s

INTERMEDIATE AGRICULTURAL
EXAMINATION.

The examination was held on November 1 and 2
; at

some ccnti'es, it was found convenient tO\ta]ve part of it on

a day after this. The results, which are complete, with

the exception of tho.se from St. Lucia, are as foUow.s:—
Name. Centre. Satisfaetf.'ry Special

Subjects.

Sugar
(Jotton

Cacao
Provision

Sugar
Cotton

Provision crops
Cane cultivation

Cotton

Cane cultivation

Cotton

Cane cultivation

I'rovisiou crops
( 'acao

Mus'vado method
Cane cultivation

Cotton

Cane cultivation

[
Cotton

The number of candidates who sat for the ex^iminatiuii

was eleven. Of the two whose names do not appear in the

above list, one is required to pass a satisfactory examination

in one additional crop subject, and the other must do the

same for General Agriculture and one crop subject, before

being granted a certificate.

It is to be clearly understood that the ditfercnt classe.s,

in which candidates have passed, refer alone to the state of

their general knowledge; the classes are not intended in any

way to designate their standing in regard to any special crop.

Thte examinations at the different centres were conduc-

ted by:
—

Hon. A. St. G. Spooner
Mr. R. S. D. Goodwin

,,
H. A. Tempany

,,
T. Jackson

Hon. F. J. Clarke

"Mr. .T. R. Bovell

Dr. LongKeld Smith
Hon. W. G. Lancr
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MOKTSEREAT: BEPOBT OX THE HOTA NIC
AND EXPERIMENT STA TIONS, WOS-i).

The expenditure for the year was £552 lis. Qd., of

which £541 4s. 9rf. was from Imperial, and £11 6s. 9(/. from

local, funds.

The number of plants and cuttings distributed was 9,321

and 117,067, re.speetiveh'; besides these, a large quantity of

seeds was sent out. Chief among the plants were limes and

the papaw, and among the cuttings, sweet potato and

cassava; the seeds were, for by far the greater part, those of

leguminous plants, such as white pigeon peas and cowpeas,
horse beans and sesbania.

In the cotton seed selection experiments, trials were

made with lUver.s, Stirliug and Gilbert's seed. A report

by Mr. Wolstenholme on the lint from the selected plants

showed that the best was from the Stirling variety, which

was lustrous, fine and strong, and of fair length; the second

best from this variety was said to have a staple wanting in

fineness and rather brittle. The best lint from the Rivers

type was reported to be strong and of good length, while

that from the Gilbert's type had the longest staple, but had

a tendency to weakness. The produce from all these has

been used to form nurseries in the next year.

The trials with American varieties of ground nuts were

not satisfactory; they will be continued, however, as better

results are expected after acclimatization. Experiments were

made with two kinds of lemon grass
—West Indian (Cinubopo-

f/on rifratus) and Cochin (C/e.''»osMs) —and good yields were

obtained from most of the plots. The general result of two

years' investigations with the local and Columbian varieties

of cassava has been that better yields have been obtained

with the former than with the latter.

At the Harris's Statio:;, two years' trials with Porto Eico,

Dominica and local varieties of eddos have shown that these

give very .similar yields of tubers per head, though 'Itolliza,'

from among the Porto Rico kinds, and 'Barbados', of those

from Dominica, show a superiority to all the others.

The plots on which bananas have been grown since 190G,
without the introduction of fresh .suckers, have demonstrated

the effect of pen manure in producing an improved yield.

The season was an unfavourable one for the cotton

industry, chiefly owing to the weather conditions; the total

export of lint amounted to 238,959 lb., of a value of

£12,000. The prices received ranged from l.«. Oirf. to

Is. 2d.; that they were not higher was due to the depressed
state of the market. Tlie ero)) raised by peasants was

represented by 200,719 lb. of seed-cotton.

An ex])erimont is being conducted in one of tlie lime

fields of the .Montscrrat T.imc .Juice Company for the purpose
of gaining information as to the best method of cultivation

for this plant. It is only in its initial state, as one

crop of limes has, so far,- been reaped. Up to the present,

the results arc in favour of clean cultivation as against

cutlassing alone, forking twice a year and cutlassing, forking
twice a year and ordinary cultivation, and ordinary cultiva-

tion alone.

The efi'ects of Paris green and lime, and lead arsenate, in

relation to their use as insecticides for caterpillars and to
their employment on leguminous plants, were tried. Both
were successful in destroying caterpillars, but even the
weaker mixtures of the former with lime caused more or less

'scorching' of the leaves, while damage from lead arsenate

only occurred when it was used in an unmixed state, and
then was only slight.

BRITISH HONDURAS: REPORT ON THE
BOTANIC STATION, I'.JOS.

The number of plants distributed during the year was

6, l-")7; more than half of these were of logwood. Para
rubber seeds to the number of 12,000 were imported from

Singapore, in response to a special order. These were sown
in the nursery, as well as 2,000 cocoa-nuts from selected

trees, for subse(|uent distribution of the plants. The demand
for plants, chietiy those which are ornamental, has fallen off,

probably as a result of the recent removal of the Station to

a new site.

In spite of the fact that the last two years have been

exceptionally dry, good results have been obtained, among
minor croiis, with pigeon peas (received from the Commiss-
ioner of .\griculture for the West Indies), yams, arrowroot,
cotton and velvet beans. The Superintendent of the Botanic
Station made several visits to estates for the purpose of

giving advice, more especially in connexion with cacao,
rubber and cocoa-nuts.

The report states that the old logwood industry of

British Honduras has now fallen to a very low place in the
list of the Colony's agricultural exports, and that careful

consideration is reipiired in the matter of finding something
to take its place. In the northern districts, the cutting of

logwood used to be the chief occupation, and the trees grew
wild and plentifully at one time, but are now scarce. This.

scarcity is simply due to the facts that nothing was done
toward raising new plants and that no protection was pro-
vided for the -self-sown seedlings; thus the trees died out in

many places.
The report further states that good land is readily

available, high up the Belize river, for the raising of such

plants as bananas, cacao and rubber, but that, in .si)ite of the
fact that produce can be carried cheaply and easily by motor
boat from this district to Belize, there are as yet, no impor-
tant plantations on the river. Cocoa-nuts have been in good
demand, in the American market, for .some time, but little

has been done to increase the supply, and some of the

plantations have suffered from drought.

Colonial Fruit Show in December.
Tile date of the Royal Horticultural Society's coming

Colonial Show is December 1 to 4. The schedule contains

many improvements on those iu previous years, as a result

of the Society's continuous experience in the special require-
ments of Colonial fruit exhibitions. The chief classes are as

follows:—
(1) Collection of fruit and vegetables, fresh and dried.

(2) Collection of fresh fruits and vegetables.

(3) Collection of dried fruits and vegetables.

(4) Collection of nuts, spices, and such-like.

The medals
0|f

the Society will be awarded at the dis-

cretion of the Council.
• Another sectipn of the schedule provides for exhibits of

preserved fruits, etjp.

A lecture will be given at 3 p.m. on the first day
(December 1) by Mr. Robert Newstead, A.L.S., F.E.S., on
'West Indian Insc9t Pests'. {I'>a2ncal Life, October,- 1909.)
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CANE-SUGAli AXD ITS MANUFACTURE. By
H. C. Prinsen Geerligs, Norman Eodtjer, Allrlncham.

Tlie opening sentences of tbe preface of this book define

its scope completely and succinctly. They are;
' The aim of

the present work is to compile in one book everything that is

known about the chemistry am] the technology of the sugar-

cane and cane-sugar manufacture.' It is due to the author

to say, at once, that he has fulfilled that aim admirably—in

a way, in fact, for which there can be nothing but praise.

Part of his success is due to the elimination of details of

a technical nature relating to machinery; thus the clearness

of his treatment of the subject is not lessened by the inclus-

ion of a part of it which has been amply dealt with in other

works. This is a small consideration, however, in compari-

son with tbe extent to which the value of the book is enhanced

as a result of the long experience and the thoroughness

of the work of the author himself.

In its general plan, the book is divided into two parts,

the first of which deals with the sugar-cane itself, and the

second with tbe manufacture of sugar from its juice. As

would be expected, the length of the former of these is the

smaller: it contains two chapters, one on the constituents of

the sugar-cane, and the other on the proportion and distribu-

tion of these in the plant. In the second part, there are

five chapters, the first four of which may be said to deal with

the history of the juice in the factory, while the fifth is

concerned with a side issue— that of molas.ses. Turning
atrain to the first part, the first chapter naturally consists of

statements of facts, with little discussion; and the particular-

ized aspects of these facts are presented in well tabulated

form. There is more room for theoretical considerations in

the second, and it is here that illustrative tables reach their

greatest number in relation to the textual matter of the book.

In relation to table.s, it may be conveniently said at this

stage that the.sc are excellent throughout; their scope is wide,

their arrangement handy; they contain few errors, and the

publication of them alone would have given a valuable book

of reference.

As has been indicated already, the first chapter of the

second part commences the history of the juice in the process

of the manufacture of sugar; it is therefore concerned with

mills, diffusion, and the composition and uses of niegass. The

second chapter presents the matters relating to clarification

and decolourization of juices in a very clear and useful

manner, and a strikingly thorough resume is given of the

many methods of effecting these, with the theoretical aspect,

-and advantages and disadvantages of each. The concentra-

tion of the clarified juice for the removal of the sugar forms

the subject-matter of the third chapter, and the calculations

to which this part of the process necessarily gives rise are

made simply and clearly. The curing of sugar and its

preservation during storage and transport (Chapter IV) are

presented in the spirit of thoroughness that characterizes the

took, and there does not appear to be any problem which

may arise in connexion with this troubIe.some part of the

process that does not receive due and proper consideration.

The same remarks ajaply to Chapter V, which, as has been

stated, is devoted to molas.ses, the theories in regard to the

formation of which, as would be expected from the author's

illuminating work on the subject, are pre.sented in a particu-

larly clear and interesting manner.

Readers might, perhaps, have been grateful to the

author had he included a few more chemical formulae and

equations in the introductory parts dealing with the

chemistry of sugar and associated bodies; but throughout the

book, the business requirements of the manufacturer have

been rather in view, so that there is little ground for

complaint. AVhat strikes the reader at every turn is the

highly scientific character of the work, coupled with a sound,

practical, rational manner of discussing manufacturing pro-

cesses; the recommendations concerning methods eliminate

all those of doubtful utility, leaving the reader in possession
of an array of carefully' considered suggestions for practical

guidance, such as he is unlikely to find eLsewhere in so

compact and handy a form.

Although the work will find application principally in

those countries where sugar is made in large factories (and
these embrace by far the greater part of those producing

sugar), still there is much that will prove of interest and

value to those who are engaged in the manufacture of mus-

covado sugar in the West Indies. Particularly would we
recommend to such readers the study of the effect of lime on

the juice, on the sugar, and on the resulting molasses

(Part II, Chapter 2), as tending to alford a clear insight
into matters of inqjortance, and explanations of some phe-
nomena hitherto obscure. Those who are interested in

muscovado sugar will also find instructive reading in con-

nexion with fermentative and other changes of sugar and

molasses, and also useful information concerning the puzzling
froth fermentation which has recently engaged attention in

these islands.

To term this excellent work merely a book of reference

would be to do scant justice to its author. It is so essentially

readable, so essentially the lucid exposition of the results of

the life-work of its authoritative writer, coupled with his

discriminating appreciation of the work of others, that no

one who is seriously interested in the subject with which it

deals can afford to be without it. In such circumstances, it

is gratifying to be able to say that the manner in which it is

published is clear, useful and attractive, and one which is

worthy of its admirable contents.

Rice in British Guiana.

The last fortnightly report of Messrs. Sandbach
Parker & Co., of Georgetown, on the rice industry of

British Guiana, dated November 12, 1909, gives
information as follows :

—
The weather during the fortnight has continued dry,

and suitable for reaping and milling.

Piice is coming to town freely, and shipments to West

India islands amounted to 1,950 bags during the fortnight.

We quote to-day, f.o.b. Demerara for good export

quality :
—•

Nominally 18.«. 3(/. to 19.s. Si. per bag of 180 lb. gross.

16.«f. M. to 17s. 9d „ „ „ 164 &. „
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MARKET REPORTS.

London,—The AVest Indi.4. Cohmittf.e Circular,

November 9, 1909
;
Messrs. E. A. de Pass & Co.,

October 29, 1909.

Ajjrowkoot—Ifrf. to
;'>;,'(/.

Balata—Sheet, 2/6 ; block, l/llj per lb.

Bees-wax—£7 los. for fair.

Cacao—Trinidad, 52/- to G2/- per cwt.
;

55/- per cwt.; .Jamriica, 47/- to 52 -.

CoFi'EE—Jamaica, -ill/- to 110/(5.

Copra—AVest Indian, £23 10.s. to £23 1

Cotton—No tjHotations.
Fruit—No quotations.
Fustic—No quotations.
Ginger—Quiet ;

common to g(jod common,
cwt.; low middling to middling, 48/-

briglit to fine, 54/- to 65/-.

Honey—25/- to 32/6.
Isinglass—No quotations.
Lime Juice—Raw, 1/Oi to 1/1 per gallon ; concentrated,

no quotations ;
Otto of limes, 5/9.

LO(i WOOD—No quotations.
Mace—Quiet.
Nutjieos—Quiet.
Pimento—Common, 2^(/.

Rubber—Para, fine hard,

8/3 per ft.

Rum—Jamaica, 2/8 to G/-.

Sugar—Crystals, 15/- to 10/C ; Muscovado, 12/3 to 15/-;

Grenada, 50/- to

per ton.

42/- to 48/- per
to 53/-; good

i fail-, 2|c/. ; good, 2f(/. jier

8/4, fine soft, 7/2 ;
fine

ft.

Peru,

Syrup, 14y6 to 14/9; Molasses, no quotations.

New York,—Messrs.

29, 1909.

Gillespie Bros, ifc Co., October

Cacao—Caracas, ll]c. to 12c.
; Grenada, llic. to ll^'c. ;

Trinidad, llic. to 12c.
; Jamaica, 9ic. to lOJc. per lb.

Cocoa-nuts—Jamaica, select, §35 '00 to .S36'0U ; culls,

$20-00; Triindad, select, $33-00 to !|!34-00; culls,

§19-00 per M.
Coffee—Jamaica, ordinary, 8|c. to 8ic.

; good ordinary,

8|c. to 9c.
;
and washed, up to lie. per ft.

Ginger—9c. to 12c. per ft.

Goat Skins—Jamaica, .j8c. jier lb.; Barbados, 53c. to 55c.;
St. Thomas, St. Croix, St. Kitts, 48c. to 50c. per ft.;

Antigua, 50i^ to 52c., dry flint.

Grape Fruit—.§1'75 to S2-37i per box.

Limes—Dominica, §4-00 to $5-00 per barrel.

Mace—36c. to 40c. per ft.

Nutmegs—llO's, 9ic. to 9Jc. per ft.

Oranges—Jamaica, no qviotations.
Pimento—4|c. per tti.

Sugar—Centrifugals, 90°, 4 -300. per
89°, 3-80c.; Molasses, 89°, 3-55c.

Ijaid,

lb.;

per

Muscovados,
lb., all duty

Trinidad,—Messrs. Gordon, Grant &. Co., November

13, 1909.

Cacao—Venezuelan, $11-50 per fancga; Trinidad, $11-25
to §11-60.

Cocoa-nut Oil—90c. per Imperial galbjn, ca.sk nicluded.
Coffee—Venezuelan, 8c. to 9c. per lb.

Copra—S3-75 per 100 tti.

Dhal—§4-25 per 2-bu.shel bag.
Onions—§3-50 to §3-75 per 100 ft.

Peas—Split §0-00 to §0-25 per bag
PoT.wos—English, 81-25 to §l-.50 per 100 ft.

Rice—Yellow, §5-00 to §u-25 ; White, §5-00 to §5-25

per bag.
Sugar—American crushed, §5-10 to §o-20 per 100 ft.

Barbados,—Me.ssrs. Leacock & Co., November 22, 1909 ;

Messrs. T. S. G.AER.YWAY & Co., November 22,

1909.

Arrowroot—St. Vincent, .?3-60 to §3-75 per 100 ft.

Cacao—§11-00 to §12-00 per 100 ft.

Cocoa-nuts—.514 -00.

Coffee—Jamaica and ordinary Rio, §9-50 to §11-00 per
100 lb., scarce.

Hay—.§1-00 per 100 ft., unsaleable.

Manures—Nitrate of soda, §65-00 ; Cacao manure, §48-00;
Sulphate of ammonia, §75-00 jjer ton.

Molasses—No ciuotations.
Onions—Striug.s, §2-75 to §3-25 per 100 ft.

Peas—Split, §6-00 per bag of 210 ft.; Canada, §3-10 per
bag of 120 lb.

Potatos—Nova Scotia, §2-00 to §2-75 per 100 ft.

Rice—Ballaui, §4-85 to .§5-00 (180 ft.); Patna, §3-80;
Rangoon, .$3-00 per 100 ft.

SuG.VR—No I (notations.

British Guiana.—Mes.srs. Wietixg i KicnTKR, November

13 ; Messrs. Sasdbach, Paeker i- Co., November

1-2, 1909.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal,

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d.

Volumes IT, III, IV. V, VI, VH, and VIII:—Price 2s. each
;
Post free 2s. 8d.

Volume IX. Nos. 1,2, 3, and i. Price 6d. each number. Post fi-ee, 8d.

Volume X. No. 1. Flower-bud Maggot of Cotton ; Bourbon Cane in Antigua ; Bourbon and other Varieties of Cane
in Barbados ; Soils of Nevis ;

Cotton Selection in the Leeward Islands
; Leguminous Crops and Soil

Inoculation. No. 2. Central Factories ; The Underground System of the Sugar-cane ; The Cottoa

Industry in the West Indies ; Observations on ilolasses
;
The Treatment of Orchard Soils in CultivatioB

in the West Indies ; The Scarabee of the Sweet Potato. Price 6d. each. Post free, 8d.

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 fifty-nine. The following list gives particulars of all the pamphlets which are still available. The missing
numbers are out of print and can no longer be supplied :

—
Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d,

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in "l900. No, 3, price 2d.; in 1901, No. 1.3, price 4.?.; (16) Hints on Onion Cultivation. Price 2i.

in 1902, No. 19, price 4rf.; in 1903, No. 26, price id.; (IV) General Treatment of Fungoid Pests. Price 4rf.

in 1904, No. 32, price 4cl. (18j Recipes for Cooking West Indian Yams. Price 2d.

Seedling Canes and Manurial Experiments at Barbados, (25) Ground Nuts in the West Indies. Price 2d.

in 1903-.5, No. 40, i)rioe 6tL
;
in 1904-6, No. 44, price (iil.

; (28) Barbados and Porto Rico Molasses. Price 3d.

in 1905-7, No. 49, price Gd.; in 1906-8, No. 59, price Gd.
; (34) Notes on Rabbit Keeping in the West Indies. Price 2ii.

in 1907-9, No. 62, jirice dd. (35) Information in regard to Agricultural Banks. Price 5<Z.

Seedling and other Canes in tiie Leeward Islands, (37) Cultivation of Oranges in Dominica. Price M.
in 1900-1, No. 12, price 2d.;ia 1901-2, No. 20 price 2d.; (38) Cultivation and Curing of Tobacco. Price 4cJ.

in 1902-3, No. 27, price 2d.; in 1903-4, No. 33 price 4.7.; (41) Tobago, Hints to Settlers. Price 6d.

in 1904-5, No. 39, price 4d. ; in 1905-6, No. 46, price 4./.; (43) Cotton Seed and Cotton-cake-meal on West Indian Planta-
in 1906-7, No. 50, price 4rf.

;
in 1907-8, No. 56, price 4<i. tions. Price 2(Z.

Manurial Experiments with Sugar-cane in the Leeward Islands, (45) A. B. C. of Cotton Planting. New and Enlarged Edition.
in 1902-3, No. 30. price id.

;
in 1903-4, No. 36, price 4-/

;
Price 6d.

in 1904-5, No. 42, price id.
;
in 1905-6, No. 47, price id.

; (52) Hints for School Gardens, Revised Edition. Price id.

in 1906-7, No. 51, price id., in 1907-8, No. 57, price id. (53) A. B. C. of Lime Cultivation. Price id.

Scale Insects. (54) FungusDiseasesof Cacao and Sanitation of Cacao Orchards.
-Scale Insects of the Lesser Antilles, Part I. No. 7, price id.

;
Price id.

Part IL, No. 22, price id. (55) aiillions and Mosquitos. Price 3d.

General. (-^S) Insect Pests of Cacao. Price id.

(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (60) Cotton Gins, How to Erect and Work Them. Price id.

price id-. (61) The Grafting of Cacao. Price id.

(9) Bee Keeping in the West Indies. Price id.

The above will be supplied post free for an additional charge of id for the pamphlets marked 2d., Id. for those
marked id., and IhL for Nos. 40, 41, 44, 45, 49, and 59.

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

Agricultural News '

contains extracts from official correspondence and from progress ana
other reports ; and, in fact, any information indicating what is going on in each colony, and the progress made ia

Agricultural matters throughout the AVest Indies.

The '

Agricultural News '

is printed in time to be distributed, regularly, by each mail, and is on sale by the
local agents of the Department at one penny per number, post free, 2d. The subscription price, including postage, ia

2s. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, and VII 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 AU
applications for copies are to be addressed to the. Agents, not to the Department.

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

—
London: Messrs* Dulau &, Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moseley, Agricultural School.
Barbados : IMessrs. Bowen &, Sons, Bridgetown. St. Lucia: Mr. M. A. Lawrence, Botanic Station.
Jamaica : The Educational Supply Company, 1 6, King Dominica : Mr. J. R. H. Beidgewater, Roseau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.
5ri"<isA&'MM?ia.-THf; 'Daily Cheonicle'Office, Georgetown. Antigua: Mr. S. D. Malone, St. John's.
Trinidad: Mes.srs. Muie-Marsh.a.ll k Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Agency, Basseterre.

Tobago : Mr. C. L. Plaoem-^nn, Scarborough. Nevis : Mr. S. D. Malone, Charlestown.
Grenada: ' The Stop.e.s

'

, (Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

OMendorff's Dissolved Peruvian Guano—For sugar-cane and general usb

Ohlendorff's Special Sugar-cane Manure

OMendorff's Special Cocoa Manure

OhlendorfiTs Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

THE ANGLO-CONTINENTAL (LATE OHLENDORFFS) GUANO WORKS.

London Agency: 15, Leadenhall Street, London, E.G.

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

TROPICAL LIFE

A Monthly Journal, containing articles on Tropical

Agriculture, and other matters of interest to those living in,

or interested in, the Tropics.

Edited by H. HAMEL SMITH.
Single copies, price Is.; annual subscription, 10s , post

free.

Published by :

Messrs. Bale, Son & Danielsson Ltd.,

83-91, Grecat Titchfield Street,

London, W.

THE BARBADOS CO-OPERATIVE COTTON
FACTORY, LIMITED.

beidgetown.

cotton"~skkd.
Purchased at liighest current Prices, locally and
from tlie Islands. TERMS, Cash on delivery of
Seed. Consignments made us will have prompt
attention.

SULPHATE OF COPPER.—We stock this

article, and all orders received will be promptly
executed.

FOR SALE.
071 account of ilcath, tlicre Is offered for Sole,

A COTTON GINNING PLANT.
Consisting of 3 Asa Lees Single Action JIacarthy
(Jins, Spiral Seed Conductor, .50 feet long, and One
Crossley Brothers' Oil Engine, 7 A B.H. Power, besides

Gin spares, all only very little used
;
at a low figure,

For particulars apply to

Executors of the Estate of Thomas Hewitt, Deed.

Christi.'iiKStcd, St. Croix, i),\\'.I.

JOURNAL D'AGRICULTURE TROPICALE.

A Monthly Illustrated Review, published in French,

lealing with all matters connected with Tropical Agriculture.

1 64, rue Jeanne d'Arc prolongee,

PARIS.

Subscription price : 20 francs per annum.

Agents : London, W. Dawson & Sons,, Ltd., Bream's

Buildings, E.G.
;
New York; G. E. Stechert,' 9, East 1 6th.

Street ; Trinidad, D. A. Majani ; Cuba, SoUoso ; Ilayti,

Louis Coicou, Port-au-Prince.

i

Printed at Office of Agricultural Repai-ter, 4, High Street, Bridgetown, Barbados.
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Paris Green ! Paris Green !

Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other pests.

Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, and sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.

Makers of

5

NEW YORK, U.S.A.

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

Newark, N.J., U.S.A.

[178.]

MAINTAIN THE YIELD-

The problem in Cane Culture is how t« maintain the yield. Continued cropping exhausts the soil of all its

available plant lood.

The solution to the problem is proper tillage and rational fertilizing.

Potash, Phosphoric Acid, and Nitrogen in proper proportion always pay when applied to well tilled soil.

For free literature and special information on Tropical Agriculture address to :

GERMAN KALI WORKS.

30 Empedrado,
Box 1,007, Havana, Cuba.
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agricultural importance in the different colonies will

also be a frequent feature in this column.'

It was evident that thi.s was the limit of the

extent to which the Department cduld put forth

efforts for the direct assistance ol the students. Cir-

cumstances do not admit of the preparation by it of

manuscript articles on special subject.*, the correction

of test papers, or the provision of model answers to

questions. The suggestion was therefore made that

students should find, at the various centres in the

different colonics, persons who wo\dd give them assist-

ance in reading and in answering questions. It was

also recommended that, in any case, students residing

in a particular district should meet together for the

purpose of comparing views and experiences of agri-

cultural matters, and of affording mutual aid.

As the scheme was new, and as there seemed to

be a need of assistance at its commencement, the

Officers of the local Department of Agriculture in some

of the iislands organized .series of meetings, for the

benefit of students, at which the proceedings were of

the nature of discussions of agricvdtural subjects,

rather than of formal lectures on them. At the same

time, students were encouraged to attempt the ques-

tions appearing in the Agricultural N>'ivs, and were

provided with model answers to those in which the

greatest weakness was shown. Much good and useful

work has been done in this way by Officers of the

Department, assisted willingly by others who .ire

interested in agricultural matters, but, although

this voluntary aid has been accepted with gratitude,

it is hoped that students, while exercising their

claim to obtain help in connexion with any particu-

lar agricultural subject from the Officers in the place

where they reside, will realize the desirability of

arranging their own lines of definite study.

The first preliminary examination was held in Antigua

and St.Kitts,onFcbruary 1.5 and 13, respectively, of this

year. Altogether, fourteen candidates presented them-

selves, and, of these, nine were successful in passing

the examination (see Agricultimd iVcuw, Vol. VIII,

p. 90). The figures, similarly, for the second prelimi-

nary examination, held in Antigua, Barbados, Domin-

ica, Grenada, St. Kitts, St. Lucia and St. Vincent on

October 11, 1909, were twenty and fifteen. (Agj-ieid-

tural Neivs,Yo\. VIII, p. ;?41.) The series of Inter-

mediate Examinations was initiated by one which was

held during the first few days of last month. Candi-

dates were presented at five centres—Antigua

Barbados, Grenada, St. Kitts and St. Lucia; the total

number was eleven. The results, with the exception

of those from St. Lucia, where the oral examination
has not yet bfen held, are given on page ."iSl of the

current \olunie of the A</rieultaral Neifs.

From the information that has just been given,
it is manifest that an increasing interest in the scheme
is being taken, and that it has shown itself to be

useful and valuable. Many of the papers sent up bv
the candidates at the examinations are of a very

encouraging nature, and show that, in their case at

least, there was only needed the inducement that has

been given by the Department for them to put them-

selves in the way of gaining an orderly and methodi-

cal view of the ideas and principles underlying their

work.

The essentially practical nature which has been

given to the intermediate examination arises from the

desire to make it a useful index of the efficiency of

the candidate in the position which he holds, whether

on an estate or under an agricultural department. This

would not have been possible to such an extent as is

the case if the examiners had been none other than

the (Officers of the Department. It has been made so

by the willing co-operatian and aid of some of the

planters themselves in the different islands, who have

consented to act as examiners and have given the

examination a value which is derived from the fact

of their practical experience. In this way, a useful

check to any tendency to a too academic treatment

of the scheme has been provided, and the sympathy of

the planter has been gained in an effectual manner.

As has been shown already, the interest in the

scheme has (piickly increased, so that from a prelimi-

nary examination that was held in two islands, only,

progress has been made to one which has included

most of those which are of importance in the Lesser

Antilles; and yet, only two of these examinations have

been held. There are indications that the same, or

a similar, scheme will be adopted in some of the

larger islands in the West Indies, and this fact should

help to enrourage those who have already been

brought into intimate connexion with it to continue

their efforts. One of the strongest arguments on its

behalf for the planter, should be that it is a means of

adding to the efKciency of the intermediary that he

employs to act between himself and the labour of

which he makes use. On the part of those who are

responsible for its organization, it seems, certainly,

w^orthy of continuation, and their past experience has

been useful in suggesting several future mollifications

which will bring it into still closer correspondence
with the needs that it is designed to serve.
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THE SUCROSE CONTENT OF STORM-
BROKEN CANE.

In the last number but one of the A(jrlcultaral
N'eivs, (No. 197), reference was made to the behaviour
of the cane D. 74 in the storm which passed over
Louisiana in September. Further information with

regard to the effect of breal^age on the sucrose
content of the growing cane is given in a report which
was made on the subject by the Assistant Director of
the Louisiana Sugar Experiment Station. This report
appears in a recent number of the Sugar Planters
Journal, and from it the following abstracts are
taken :

—•

At the time of the severe storm of September 20,
there were wild nimonr.s of great disaster tc the cane-crop!
It is now realized that the damage done was far less than was at
first thought. In a report from the Sugar Experiment Sta-
tion on October 2, based upon actual counts of broken cane
in several sections of the sugar belt, it was estimated that
the damage to the cane-crop as a whole was slightly less than
3 per cent. Practically ail of this 3 per cent, damage
occurred in those field? which were planted in the D.7-t
cane. There were presented, in the same report, data fron;
actual plantation conditions, which showed this seedling to he
a vastly superior variety to the Louisiana Purple. Calcula-
tions indic-iiied that, even in spite of the hurricane, fields that
were this year in I). 7-1 would give better yields of sugar to
the acre than those planted in the home varieties. In

making these calculation.s, where data were available, only
thoroughly reliable figures were used. It was necessary,
however, to base certain parts of the report on estimates, and
in doing thi.s, an effort was made to be as conservative as

possible. For instance, the question arose as to what would
he the ultimate sucrose content of those stalks which had
been broken oft' by the wind. Some predicted that there
would be a significant deterioration in the sugar content
held by these canes at the time they were snapped. No
figures from past experiences were obtainable on this point;
nevertheless, it was thought safe to assume that whereas
there might be no increase in .sugar, there would be no
appreciable diminution of that which was already held.

Consequently, these broken stalks were estimated as havinf
SO per cent, of the value of unbroken ones.

Now, however, it is possible to give data on what has
taken place, as regards sugar content, in the canes that were
broken. Immediately after the storm, it was decided to
conduct a .series of laboratory tests which woidd indicate,
from week to week, the increase or decrease of sucrose in

juice of the damaged stalks. The results were as follows ;

Date. Sept. 22. Sept. 25. Oct. G. Oct. 13. Oct. 20. Oct. 26.
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WEST INDIAN FRUIT.
THE RED SORREL.

The (Jui'irnsldiitl Agrivalttt ml Jdnrnul, Septem-
ber, 1909, gives the following interesting information

concerning the cultivation of the red sorrel, roselle, or

rosella (Ilihmnis Sahclarilfa). A note on this plant
may also be found in the A</ricultiiral News, Vol. YII,

1>.
244.

The rosella (J/iliifcHS S'tMnrifi'd) is one of our mo.st

valuable fruits, anrl, from the standpoint of the thrifty house-

keeper, few edibles in the range of domestic cookery lend

themselves more usefully to the stocking of a housewife's

cupb'jard. In growing the plants which produce this fruit,

the most important matter to attend to, in the first instance,

is to procure sound, fertile .seed.

Any moderately good .soil will grow roscllas well. Land
with a clay subsoil, if the latter be neiir the surface, had
better be avoided if cukivating on a large scale; but for

a garden, where only a few trees are grown, the plant, w!tli

an average amount of attention, can be cultivateil well

enough to give returns sufficient to fill the cupboard for

family needs, though perhaps not on .so lavish a scle as if

gro^wn under more favourable conditions.

The shrub being hardy and, as a rule, fairly ornamental,

•given fair treatment, is calculated to adorn, and prove useful

in, the kitchen garden no less than in tlip held.

For the ordinary kitchen garden, it will sutiice to mark
out a plot a few feet scpiare and lightly cover the seeds, well

«'ateiing them and keeping the jilot free of weeds until the

plants are about 6 inches high, and th'-n to set them out in

rows about fi feet apart. If the grower i.« not disposed to

start his seed from beds, the latter can be sown where the

bushes are to remain, and thus the trouble of transjilanting
is saved; but the precaution niu'-t be taken to have a few

spare plants to meet the contingpncy of having some destroy-
ed by grubs or other causes, so ihat the vacant spaces can be

filled up.
In the ordinary course of garden work, the transplant-

ing is usually performed by the sitnple removal of the plants
from the seed bed, without unduly tearing die tender root.

A small hand fork for loosening the .soil, so that the jilant

can be lifted in good order, is all that is needful. The plants

having been raised, set them out in regular rows, and in

good, fertile soil, giving due heed to the cfjual extension of

the root fibres: this not only helps to hold tlie plant firm

again.st strong wind.s, whi'-h often seriously affect the shrub
when it is in vigorous grf wth, as it acipiires a head consider-

ably out of proportion to its foothold, but it also enables

the roots to find more ]ilant food for the sustenance and curly

development of the bush—all of which, though apparently

trivial precautions have a very important bearing on the
cultivation of this fruit. The propagation of the plant by
ruttmgs IS not commonly adopted, and indeed is not as
satisfactory as from seedling plants; still there are times
when the system will prove worthy of a trial. It may be
that from failure of the seed to germinate there are not
enough plants to fill the area or to supply the spaces in the
rows transplanted. As it is, however, imperative to replace
them, propagation from cutting.s, or, more properly, branche.s,
iviU be expedient. AVhen the shrubs are 1 foot or IS inches
high, sel vet from your most vigorous and bushy shrub a couple
of the .ower branches. Do not cut them, but, with a gentle
snat'rh, break off the wood close to the main stem of the
.shrub. It will break off' very easily, and on examination of
trie branch you will observe the edging of the break will
indicate a strong rim of bark which will, on transiilanting,
<,uickly callous and soon provide a good roothold for the
shrub.

;\[ost housewives are familiar with the various uses of
the rosella. For jam-niiiking it is well adapted, forming
a palatable, easily kept product, if put up in earthenware or
gla.ss. I'nfoi-tunately, rosellas contain an acid principle
winch inecludcs putting uj) this class of fruit in ordinary
till ware, and hence some failures have been experienced in
this respect for pickles the fruit is well adapted, and it
ni;d<cs an excellent condiment. It is not commonly known
that in the utilization of the chocho, now fast becoming
a popular vegetable, that very pleasant tarts can be made by
using that fruit {Sechiinn ndiile) in conjunction with the
rosella. It is well known that many object to what they
term the excessive tartness of the rosella. I'sine it in

conjunction with the chocho, this tartne.ss is modified, and
tends to make both these fruits more appetising. In fact
rosellas arc specially adapted for blending witfi less .sour

fruit, as they give a flavour to many fruits and vegetables
which otherwise would not be so accei)table for table use.

A New Manure.—H. C. Prinsen Geerligs, in the
Jiulixrln- .)/,n-i(ur, \ol. XX.\II, Xo. 14, gives an account of
a new manure which is made in Java, and whose production
gives a means of disposing of factory molasses and the ash
from the fuel. It consists of a mixture of molasses, furnace
ash, filti^r iirc.^s mud, and well dried pen manure. An analysis,
which is given, shows that this mixture contains: nitrogen
Olii percent., phosphoric acid 0-98 per cent., and i>otash
l-\-2 per cent. For purposes of comparison, similar figures
for a fair sample of pen manure may be given. They are:

nitrogen O'GS, jihosphoric '.icid 0-2-J, and potash 0'51 per cent.
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ALFALFA GROWING FOR SEED
PRODUCTION.

Circular No. 24 of the Bureau of Plant Industry of

the United States Department of Agriculture deals

with the raising of alfalfa in cultivated rows for seed

production in semi-arid regions. As part of the informa-

tion is interesting in connexion with West Indian

conditions, it is given here :
—

In Bulletin 118 of this Bureau, attention was directed

to the fact that cultivated alfafa is not a homogeneous

species, but is composed of numerous races, strains, varieties,

and even sub-species. These vary greatly in many charac-

ters, and especially in their seed-producing capacity, no pure
varieties of known high value comparable with those we have

of corn, wheat and other crops having as yet been establish-

ed. It has also been noted that the individuals constituting

these diverse races, elementary .species, or whatever they may
be called, exhibit great variation among themselves. It has

often been observed that, as a rule, isolated alfalfa plants set

seed far more profusely than those in all but the thinnest

stands.

Why the isolation of plants inci'eases the production of

seed has not been fully determined, but it is apparent that

one of the factors involved is the increased amount of sun-

light available to the plant. It has often been observed that

trees grown on the banks of irrigation ditches in alfalfa fields,

or along the margin of fields, always interfere with normal

seed production as far as the influence of their shade extends.

In the course of an experiment on the seed setting of alfalfa,

it was found that partial .shading materially reduced the

quantity of seed produced by plants not already receiving

more than the optinmm amount af sunlight. When alfalfa

plants have sufiieient space for full development, they have

approximately equal ilhmiination on all sides.

In addition to the injurious influence of shade, the crowd-

ing of plants interferes with seed production by depriving
them of sufficient moisture to enable them to mature

their seed properly. This, of course, is true only in areas

where the rainfall is light. On the other hand, in sections

where irrigation is practised, thick stands, by checking

evaporation, bring about such moist surroundings in fields as

to promote unfavourable conditions, and so to [irevent

maximum yields of seed.

The lower shoots, which usually appear when the plant

begins to bloom, are developed at the expen.se of the seed

crop. The energy that should be devoted solely to the

maturing of the seed is diverted by this new growth. Per-

haps the most important factor influencing the development
of these lower .shoots, which are to form the succeeding crop,

is the water content of the soil. It the moisture supply be

ample, the lower shoots commence their growth about the

time the plant comes into bloon;. This is disastrous to the

seed-crop, and for this reason it is necessary that there be

a sufficient shortage of moisture at this time to retard, or

prevent altogether, the development of these shoots. In the

seed-producing sections of the more humid parts of the Great

Plains area, profitable crops of alfalfa seed are usually obtained

only in the occasional seasons of drought which is so extreme

that the yield of other crops is greatly reduced.

Drought is used here in a qualified sense. There must,
of course, be enough moisture in the soil to enable the .seed

to mature fully; otherwise it will be deficient in germinating

power. On the other hand, the soil must not contain enough
moisture to force into growth the crown buds that produce
the succeeding crop.

Insect visits are essential to the proper pollination of

the alfalfa flower. If fertile seed is to be produced in any
quantity, it is necessary that a certain explosive mechanism
within the flower be released. By the explosion of an alfalfa

flower is meant the snapping out of the stamens and pistil
from the wings and keel, which had hitherto enveloped them,
to a new position against the standard. This takes place
when certain insect visitors insert their nectar-gathering

organs into the flower. The impact of the stigma and
stamens against the body of the inspect appears to have at

least three immediate and important results : (1) the

wounding of the stigmatic surface of . the pistil, making it

more susceptible to fertilization; (2) the contact of the

sensitive surface with pollen borne on the insect's body from

previously visited flowers; and (3) the dusting of new pollen
on the insect, which will function in pollinating flowers

subsequently visited. Experiments and observations both by
the writers and by other investigators indicate that prac-

tically no seed is produced if the flowers are not exploded.

It is quite well known that the explosion of alfalfa

flowers may be accomplished by other means than insect

visitation. The insertion of a more or less pointed
instrument into the throat of the corolla has often been
resorted to in studying the exploding mechanism of

individual flowers. Itoberts and Freeman describe a method
of exploding flowers in large numbers by rolling the head

carefully, but firmly, between the thumb and the first and
second fingers. This exi)lodes the flowers then at the proper

stage of maturity. Exploding on a still more whole.sale

scale may be done by grasiiing the entire plant between the
hands at successive intervals. In this case, it is best to

work from the Ijottom toward the top of the plant, exerting
the required pressure at the proper spaces. It has been
found that flowers exploded by any form of manipulation
set seed readily, while other flowers left unexploded, and
from which insects are excluded, rarely set seed.

As only a slight pressure on the keel is necessary to

explode the flower, artificial methods may be resorted to as

a means of supplementing the natural process as accomplished

by insects. In an experiment at the Arlington Experi-
mental Farm, in which the method mentioned of exerting

pressure successively over the whole plant was used, the yield
of pods was increased 2-5j per cent, over that of adjoining
rows not thus treated. At Chico, California, an increase

of 129 per cent, in the number of pods resulted. Although
greater seed yields also result, two experiments at least

indicate that the increa.se in the number of seeds is not in as

high proportion as is the increase in the number of pods.
Further experiments, and more exact observations under

varying conditions in diflerent sections, will be necessary to

determine just when sutticiently increased yields of seed may
be expected to justify the expense of the undertaking. Any
alfalfa seed producer may test this method experimentally on
a small scale.

It is recommended that the selection of desirable plants
•tommence as soon as the preliminary sowing has developed

plants large enough to show their value. The field should

be inspected row by row, and seed of the selected plants
should be gathered in advance of the regular harvest. The

relatively small quantity of seed secured in this way should

be sown with great care, to make it cover the greatest possible
area of ground. The plot of alfalfa, thus secured, will produce
seed of much greater value than that obtained from unselected

plants. If this method is carried out, materially increased

crops of seed may be secured without detracting from the

hay value of the strain. Indeed, both the hay and the seed-

producing capacity may be increased by the process.
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WEST INDIAN COTTON.
Messrs. Wolstenholine and Holland, of Liverpool,

write as follows, under date November 22, with reference

to the sales of West Indian Sea Island cotton :
—

Since our last report, American Sea Island cotton has

eased a little in price, and probably Fully Fine. Island

could be jiurcba.sed at 18-ic^., and the best Floridas at 16'?.;

but buyers are not anxious to add to their stocks, even at

these figures.

A small lot of St. Croix West Indian has been sold

at 17irf.

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

Sea Island cotton in the Southern States, for the week

ending November 20, is as follows:—
The market has been very quiet throughout the week,

with apparently no demand. The sales were limited to

a small crop of Extra Extra, viz: 10 bales Ideal, at 75c., on

account of a French spinner. The receipts were 1,1.52 bales,

consequently the stock for sale is increasing, yet notwith-

standing this, the factors are refusing to make any concession

from their asking prices, viz: Extra Fine 37c., Fully Fine 3.5e.,

Fine 33c. However, with orders in hand for cjuantity, we
think Ave could buy at some decline.

WEST INDIAN COTTON GROWING.
A special session of the Council of the British Cotton

Growing Association was held on September 1-1, 1909, for

the purpose of meeting the Imperial Commissioner of Agri-

culture for the West Indies. Since then, an account of the

proceedings that took place at that meeting has been issued

in the form of a i)aniiihlet (No. 35, October 1909) by the

British Cotton Orowing Association.

Dr. Watts, after introduction by the Chairman, Sir

Alfred L. Jones, K.C.M.G., proceeded to review the position
of alfairs in the AVest Indies, stating that the high prices

which had ruled for Sea Island cotton two or three years ago
had caused a number of planters to take up the industry
under conditions which had been shown to be unfavourable,
and not conducive to success. Prices had been low during
the j)ast season, and he hojied that they were below normal,
so that a chance of their being higher in the future would be

given. Another untoward circumstance had been that, during
the past two .seasons, the crop had been planted late perforce,

on account of the lack of rain during the period July to

October. Notwithstanding these vicissitudes, he was of

opinion that cotton growing in the AVost Indies is an

established industry.
Particulars of the position of affairs in regard to cotton

in each island were then given by Dr. Watts. These showed

that th(^ induBtry was in ihe- most flourishing condition, and

the outlook mcjst hopeful, in St. Vincent, St. Kitts, and fche

^'irgin Islands. The prospects were al.so good in Montserrat,
if the fluctuation in progress, resulting from the rapid growth
of the industry, could be avoided; and in Antigua, Barbadcs,
Nevis and Anguilla, if the seasons were favourable. The
present conditions in Antigua and Barbados were somewhat
similar; these, with a better knowledge of the means of com-

bating insect pests, in the former island, and with an
increased recognition of the value of cotton as a crop for

riddmg sugar lands from certain di-seases, in the latter,
.should improve. The unfortunate experience of planters in

Nevis had not led to their final discouragement, and it was
hoped that, with the attempt to revive the sugar industry,
the two crops would become mutually helpful. With regard
to Anguilla, a debt was due to the As.sociation for the assis-

tance rendered by it to this island—assistance which had
caused it to become practically self-supporting, and to attain
a position that it had not occupied for the last tifty vears.

In the Virgin Islands, the special conditions consei/uent on
land being in the hands of the peasants had caused interest-

ing developments to take place. The lack of persons of
substance who could aid the pea.sant in [ilacing his cotton on
the market had caused the Government, through the Depart-
ment of Agriculture, to take the unusual course of buying,
grading, pooling, ginning, and exporting the small lots that
are brought in week by week by the )>easants— a policy that
had ]:iroved itself worthy of adojition.

After drawing attention to the importance of the
establishment of sound relations between producer and
buyer, and tn the good work that had been done by the Associa-
tion in this direction, Dr. Watts proceeded to consider
three phases of the work in connexion with cotton produc-
tion. In the first instance, the planter himself required
advice as to the kind of cotton that he should grow, the way
in which he will be likely to sell it to the best advantage, and
what demand there is for the product. The Department of

Agriculture, secondly, had to answer these questions as far as

possible, to supply seed, if neces.sary, and, generally, to help
the planter to overcome any agricultural ditliculties. In the
third l)lace, the work of the British Cutton ( i rowing .Associa-

tion had especial reference to furnishing the Department
with certain portions of the int'orination which the planter
may re(|uiro, and to securing the sale of cotton under the
most favourable conditions. In reviewing these phases of
the work. Dr. Watts made reference to the valuable aid

given by the Association, sjiecially mentioning the names of

Jfessrs. Wolstenholnie and Oliver, and spoke highly of the

way in which the Department is assisted in the experimental
work by planters.

After a discussion, in which the chief points raised were
the levying of export taxes on cotton .shipped from where it

was grown, the advisability of the introduction of new
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Tarieties, measures to be taken agaiust pests, the importance
of the continuation of the aid given by the British Cotton

Growing Association, and the manner in which cotton should

be shipped, the meeting closed, with a hearty vote of thanks

to Dr. Watts for his most valuable and interesting address.

OBSERVATIONS ON WILD LEGUM-
INOUS PLANTS.

Some interesting facts are brought forward, in

Circular No. 31 of the Bureau of Plant Industry of the
United States Department of Agriculture, with regard
to the way in which virgin soils have gained their

high nitrogen content. The following is abstracted
from the circular to which reference is made :

—
Many hypotheses have been formed to account for the

large stores of nitrogen in virgin soils, but none of these

have been entirely satisfactory. It seems to be a well estab-

lished fact that small ijuantities of ammonia are collected

from the air by rain and added to the soil; also, that more
or less nitric acid is formed by electrical discharges and
added to the sujiply. Some investigator.s have attributed
the fixation of nitrogen entirely to the latter cause. Recently
a number of efibrt.s have been made to show that non.sym-
biotic, or independent, bacteria are the chief agents in fixing
this element. While it seems certain that some nitrogen is

added to the soil by each of these methods, it appears to

the writer that there is not sufficient evidence to warrant
a conclusion that any one of them has been the most

important factor in this work. They do not furnish a satis-

factory explanation of the presence of such large quantities
of nitrogen in the soil.

Several experimenters have suggested that wild legumes
may have played some part in this work; they have not

generally been considered as important factors. The studies

reported in this circular indicate that this subject deserves
more thorough investigation than it has yet received, and
that native legumes have been of much more importance in

this role than has been thought.
Several years ago, the writer raised the question as to

whether the native legumes of the prairies were sutfioiently
numerous to have fixed the anmunt of nitrogen present.
A search for published data on the subject was made, but
none were found. Accordingly, in the spring of 1908 a series

of investigations was begun, a preliminary report of which is

here given.
The writer had long been familiar with the flora of this

region but was not at all prepared for such results as were
found. The average numbers of wild leguminous plants
per sijuare yard, that were found, were: ordinary ground 17,

high plains 3-6, and .sandhills ,S-4. After the grasses
(including sedges) and possibly the c.-^mposites, legumes form
a larger part of our flora than does any other group of plants.
If these figures are representative, or anywhere near it, it is

evident that our farm lands from time immemorial have been

growing a full stand of legumes. Seventeen plants to the

square yard are enough to fill all the soil with their roots.

Most of these plants, .such as Amorpha, Kuhnistera and
Psoralea, have enormous root systems (and these genera
represent the large majority of the prairie legumes).
A single plant is often sufficient to fill the soil with its roots
for a radius of several feet, as any farmer who has ploughed
up Amorpha is ready to testify. The .smallest root system.s
are probably those of Vicia and Lotus, and yet seventeen of
these to the square yard would seem to be sufficient to

gather a large supply of nitrogen.

Many examinations were made to ascertain the preva^
lence of nodules upon different species. Large numbers of
tubercles were found on every species examined, and on
nearly every individual except mature Kuhnistera. Nodide.s
are especially plentiful on Psoralea, Astragalus, Acuan,
Meibomia, and Lotus. On Lotus the nodules are often
almost massed together on the tap-root. Some difliculty was
experienced at first in finding tubercles on Kuhnistera, but
they are always in evidence on seedlings. On the old plants
there is a doubt whether typical nodules are produced, or
whether the bacteria are in the small, thickened roots which
occur in extraordinary numbers, almost in fascicles, especially
on roots of the previous year's growth. During the coming
season an eflbrt will be made to determine this point. The
efiiciency of these legumes as nitrogen gatherers does not
seem open to question, however, if the univers:d inoculation
of the seedling plants is considered.

It does not seem that most of these legumes choose the

poorer soils, for, in fact, many of them grow much better on
rich soil; but when the soil becomes rich in nitrogen and
humus, other plants which do not thrive on poor soil are able
to crowd out the legumes. There is good reason to believe
that lands that are now richest formerly supported the
densest leguminoits growths, except, perhaps, where the

plant food has been washed down from higher levels.

AVestern farmers have been slow to learn their lessons
from Nature. Nature on her farm has kept up the produc-
tion of grasses and other nitrogen robbers by the constant

growth of legumes. If this fact had been recognized sooner,
perhaps there would not have been such reckless exploitation
of the rich .soils of the Mississippi basin. For forty years
farmers have lost sight of this and have taken oft" grain crops
(all grasses) continuously, and doubted if this prac'Jee would
ever exhaust their soils, because they were still productive
after the removal of twenty, thirty, or forty crops. But now
the eft'ect is evident; farmers must learn from the prairies
round them one of the first principles of permanent agricul-
ture, and introduce leguminous crops into the farm rotation.

THE SOY BEAN.
An account of the so}^ bean was recently given in

the Agricultural A'ews (Vol. VIII, p. 222). An
interesting addition to the information containecl there
is to be found in the October number of the Journal
of the Jamaica. Agricultural Society.

An enormous quantity of soy bean cake is now being
imported into Great Britain from Manchuria. This cake
has already won a high reputation as a food for milch cows.
The soy bean cake is sold at about £6,15.s. to £7 a ton.
Some recent trials have been carried through in the United
Kingdom with soy bean cake as against cotton seed cake;
the results were fairly equal, with a slight advantage in
favour of soy bean cake.

The following analysis has been made:—
Decorticated Soy cake. Soy l.ieans,
cotton cake, per cent. per cent,

per cent.

Moisture 10-89 1331 10-23
Oil 13-18 600 15-62
Albuminoids 40-18 44-37 37-.54

Carbohydrates 24-22 2504 27-27

Woody fibre 4-13 3-90' 5-02
Ash 7-40 7-38 4-32

Nitrogen
Sand

6-39

None
7-10

1-20

601
None
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Vol. VIIL SATURDAY. DECEMBER 11, 1909. No. 199.

NOTES AND COMMENTS.
Contents of Present Issue.

In this number, the subject of the Reading
Courses and Examinations in Practical Agriculture is

dealt with as an editorial.

Interesting information in connexion with the

changes that the juice in the sugar-cane undergoes,
after breakage of the latter by storm, appears on page
387.

An abstract of a useful article that has recently

appeared, on the red sorrel, is given on page 388.

The article on page 889, entitled Alfalfa Growing
for Seed Production, should be of service to those who
are practically interested in the raising of this crop.

An account of an address recently given by the
Commissioner of Agriculture before the British Cotton

Growing Association is presented on page 390.

In the Insect Notes (page 394) of this number,
the series of articles on the Natural History of Insects

is continued. In
;
this instalment, the respiratory and

nervous systems of insects are described.

The Fungus Notes, on page 395, give an account
of a coffee disease in the New World and of the reme-
dies that are recommended for it.

On the same page, interesting conclusions as to

the part that is played by inorganic phosphorus in the
nutrition of animals, are brought forward.

Selection for the Improvement ofCoflFee.

Experiments are being undertaken by the Depart-
ment of Agriculture of the Dutch East Indies, with
a view to obtaining improved varieties of coffee by
selection. After several years' trials, it has been found
that the ordinary methods of selection which are appli-
cable in the ease of annual plants, such as that depending
on the actual weight of the seed or on its specific

gravit}', do not give appreciable results with coffee
;
on

the contrary, great differences were found between the

descendants of different seed-trees. In the experiments,
the seeds of each tree were sown and cultivated sepa-

rately. The growth and production of the different

lots were compared among themselves, and the tree

which gave the most vigorous and productive descend-
ants was chosen to provide seed for the future.

A report on the experiments states that the study
of the variability of species is intimately connected with
the methods of selection employed. The characters of

the seed-trees have been studied in detail, and the

average values of the variable characters have been
calculated according to the methods of Galton and

(juetelet. In many cases, it has been possible to

separate a large number of varieties, which have been

proved constant by sowing, from the typical species ;

thus, under Cojf'ca ara.hica, no less than fourteen
such varieties have been described.

Cotton in German East Africa.

The MoDtld;/ Con.'iular and Trade Rejiorts for

September, 1909, contains interesting information in

connexion with the growth of the cotton-growing
industry in German East Africa. The increased acre-

age in cotton plantations along the Daressalaam-Moro-

goro Railway has necessitated additional cotton-ginning
facilities in Daressalaam. In order to dispose of last

year's crop, the Colonial Agricultural Connnittee

(Kolonial-Wirtschaftliches Komitee), by an arrange-
ment with a local firm, has temporarily installed

two gins, and is now in a position to work up all the

incoming product. Negotiations are pending to

establish these gins permanent!}'.

One of the larger companies, whose activities

extend throughout German East Africa, has for some
time been operating two gins at Tanga: but the

increase in production has been so large in that

district that they are no longer able to meet the

demands. At the instigation of the Colonial Agri-
cultural Committee, the firm has undertaken to erect

two additional gins at 1'anga. The antiquated Spindel
press will also be replaced by a modern hydraulic steam

press. A recently installed gin in the Moshi district

may also shortly prove inadequate to take care of the

increasing protluction there.

There are in addition, some seven or eight gins on
the various plantations throughout German East Africa,

to all of which additions are contemplated in the near

future. The planters in the Tanga district have

requested the Colonial Agricultural Committee to
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instal and operate a number of gins. The means at

"the disposal of the Committee, however, seem to pre-
-clude the possibility of such a step. It has been

suggested that the Committee instal these gins, but
that their operation be left to the planters on a sort of

commonweal plan.

Montserrat's Gift to the Queen.

Her Majesty Queen Alexandra has been pleased
to accept from the people of Montserrat a number of

presents, which include fancy work and preserves. The
formei was made under the supervision of Mrs. David-

son Houston, the wife of the Commissioner of Montse-

rrat, who is attempting to build up an industry in drawn
thread work. For many years, this kind of fancy work
has been produced in the island, but the workers

lacked opportunities for putting the results of their

labours on the market under satisfactory conditions.

Owing to the efforts of Mrs. Davidson-Houston, these

opportunities have been provided, and there are indica-

tions that the making of drawn thread work will

become a profitable handicraft. The preserves were

prepared under the direction of Miss Tull. Both
these and the fancy work were on exhibit at the Court

House, Montserrat, for a short time before being
• despatched to England.

The success that has attended these efforts should

encourage others to do what they can toward assisting
the development of minor industries in the West
Indies, for it is only too evident that very little

advantage is being taken of the opportunities that are

afforded in these islands for making use of this import-
ant and effective aid to the well-being of their

inhabitants.

The Weevil Borer of the Sugar-cane.

The Havxtiian Planters' Monthly for September
1909, contains a report on the weevil borer of the sugar-
cane in the Moluccas {SphenopJiorus ohscurus). In

many of the islands, this insect does much damage to

the sugar-cane and various palms, whereas in others its

numbers are kept down by its natural enemies. The
chief of these are two predaceous beetles, a Histerid

and an Elaterid, and a Tachinid
fl}'.

The former of

the beetles feeds on the larva of the borer, both as

a larva itself and as a perfect insect: it is active in both

stages, hardy, and can remain for some time without

food. In the case of the Elaterid, only the larval

stage feeds on the borer, but both the larvae and the

pupae are attacked: like the former, it is hardy and can

stand long fasts. Both of them are slow breeders, or

their value would be greater. The young of the

Tachinid fly enter the larva of the borer and kill it just
before it pupates. On an average, there are three

parasites in each larva, but there may be as many as

^ight.
The sugar-cane weevil borer of the West Indies is

Splhenopliorus sericeus. It will be remembered as the

one which makes the cocoon of cane fibres in which

to pass its pupal stage. (See Agricultural Neivs,
Vol. I, pp. 168 and 2.58: and Lectures to SugarPlanters,
pp. 127-32.)

The Manufacture of Alcohol from Sawdust.
In the A merican Sugar Industrg and Beet Sugar

Gazette, May 27, 1909, particulars are given of what is

known as the Classen Patent for making alcohol fron)

sawdust. It consists in heating the sawdust, with

sulphur dioxide, in lead-lined digesters, to a tempera-
ture of 250' to 300' F. for an hour. The effect is to
oxidize the cellulose in the sawdust, so that a portion
of it is turned into glucose. The glucose is washed and
then fermented in the ordinary way, any excess of acid

being neutralized by means of chalk. It is estimated
that by this process 250,000 gallons of wood spirit will

be manufactured during the next twelve months, but
it is expected that this output will be quickly increased.
It is hoped that there will be produced from 1 ton of

sawdust, 241 gallons of alcohol, about 6 gallons of acetic

acid, and 1,700 lb, of cake for feeding stock.

^ t^

A Use for Silk Cotton.

In the current volume of the Agricultural News,
p. 279, an account was given of silk cotton, or '

Kapok',
in Java. From information contained in the Journal
of the Royal Society of Arts, October 15, 1909, it

appears that trials have been made with this substance
as a substitute for cork in life-belts, by the Royal
National Life-Boat Institution, since July 1905. The
reports on the belts were so favourable that, in July
1906, the Committee of Management adopted the kapok
life-belt for all future supplies, and at present there
are not many cork belts in use. The chief advantages
of the former are (1) its weight, which is somewhat
over one-half of that of a cork belt : (2) its resulting
extra buoyancy : (3) its flexibility ; (4) its strength";
(5) its durability and non-liability to injury.

I M

A Method for Coagulating Rubber.

An account of a method for coagulating rubber,
which is used by the natives of the Ivory Coast, is

described in the Journal J'Agriculture Tropicale, No.
98. The latex, which is obtained from Funtumia
elastica, is mixed with the juice of a plant which is

common in the forests of the Ivory Coast—Strophan-
tli-us Barferi—and the whole is stirred rapidly for five

to ten minutes. One part of this juice, which is

a yellowish-green, sticky licjuid, is required for the

coagulation of 30 parts of the latex. When thej- have
been formed, the clots of rubber are thrown into a basin
and washed with plenty of water, as their surface is

covered with a thin yellowish layer, which is apparently
produced b}' the juice of the Strophantlius ; this sub-
stance is exuded from the surface for several days. The
rubber thus obtained is as elastic as ,that recovered by
boiling, but its appearance is not as good.

Strophanthuf' Barter i is found in Africa and Asia,

chiefly in virgin forests. It is a liane, which attains

the thickness of the arm, and a length of 50 to 60 feet.
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INSECT NOTES.

NATURAL HISTORY OF INSECTS.
Part IV. 1iEsi'ie.\toiiy and Nekvous Sy.stems.

or are enclo.sed in spots of

ltESPIE.\TION.

Insect;; breathe by means of air-tubes (tracheae) which

begin at openings in the boily wall, and extend throughout

all parts of the in.sect .structure. The openings, which are

called spiracles, or stigmata, are valvular, and are capable of

being opened and closed. On the outside, they are also

generally protected by hairs. There are usually ti-n stigmata
on each side of the insect body, but there are sometimes less,

and they also vary in their position, according to the life-

habits of the insect. They may be distinctly seen with the

naked eye in many insects. In certain large caterpillars,

they are surrounded by tine lines,

colour, which make
them prominent In

the grasshopper, they

may be easily seen:

two on the sides of

the thorax, and eight
on the abdomen The
tracheae are composed
of chitin, and are con-

tinuous with the body
wall. The smaller air-

tubes are simple
tubular structures,

but the larger are

strengthened on the

inside by ridge s,

arranged sjrirally.

The tracheae from

the stigmata connect

with main line.s, which

extend the length of

the body, and from

which the branches

and smaller tubes
communicate with all

parts. In Fig. 46, the

cross-shaded portions
are the tracheae, and

the very fine cross-

lines represent the

thickenings mention-

ed above.

In large insects whicli fly

flies, butterflies

Fk;, -IG. TiiAi'iiKAi, System.

long distances, such a.s pond-
and moths, some beetles, flies, bees, etc.,

there often occur large distensions of certain tracheae to form

air sacs, which probably are of use to the insect in making
the body more buoyant, and in increasing the rapidity of

breathing.
All insects are air breathers; those which live in the

water must come to the surface from time to time for a sup-

ply of air, and in many cases the habit of living in water,

in decaying organic matter, in plant tissues, or as animal

parasites, necessitates some modiKcation, or special adaptation,
in the manner of obtaining the necessary air.

Masquito larvae (Fig. 47) breathe by means of a special

organ at the posterior end of the body, which is brought
into contact with the air. Maggots of flies which live in

plant or animal tissues often have spiracles at the

posterior end of the body which communicate with the air.

Water beetles come to the .surface and carry down, when

they dive again, a film of air held by the fine hairs of the

body, while certain insects are provided with tracheal gills in

the aquatic larval stage.

Win

Fir,. 47. Mos()uiTo L.\EVA.

The aeration of the blood is accomplished in a manner

exactly opposite to that in higher animals. The air penetrates
to all parts of the body by means of the tracheae which are

bathed by the blood, and comes into intimate contact with

the food-substance by means of the minute branches of the

tracheae which envelop the alimentary canal.

XEKVOUS .SY-STEM.

The relative positions of the vital systems are also

opposite in insects to those in higher animals. In insects

the circulatory system is dorsal, and the nervous is ventral,

while in vertebrate animals the nervous system is dorsal and
the circulatory one ventral.

Id insects, the nervous system is not concenti'ated into

a large brain, but is divided among a series of nerve centres,

or ganglia, arranged in pairs. The dotted lines in Fig. 45,

(see Part III of this paper) .show the position of these

ganglia and their connecting nerve cord.s, and Fig. 48 shows
the ventral nervous system, with small nerve-branches.

Fk:. 48. Nervous .System of Insects.

The double mass shown at the extreme end, and the next

portion connected by the heavy lines, together form the brain.

The former portion is above the oesophagus or gullet, and
the latter belo*, and the heavy lines referred to are nerve
cords which connect the two part.s, the gullet runnini'

through the opening thus made. The first portion of the

nervous system is the supra-oesophageal ganglia, the .second

the sub-oeso]>hagcal ganglia; these are connected by the

oesophageal nerve collar. Next follow three thoracic and .seven

abdominal ganglia, all connected by a central nerve cord.

The nervous system varies according to general struc-

ture, usually by fusion of ganglia, but, with the exception
of the supra-oesophageal ganglia, it is always ventral in

position. Nerves extend to all the organs and muscles, and'

permit the in.sect to respond to a stimulus of any sort.

The nerve-endings in certain insect structures, such as

antennae, palpi, etc., are very delicate, and enable tlie insect

to be conscious of very slight stimuli.
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FUNGUS NOTES.

A COFFEE DISEASE OF THE NEW WORLD.
In No. 8 of the current volume of the Kew Bulletin

there is an article by Mr. !Massee on a disease of coffee

due to a fungus known as Spnueroi^tLlhc far ida, and

it is largely from this article that the following account

is taken. A short description of the same disease has

already appeared on page 292 of the current volume of

the Agricultural Xt'wn:—
The fungus in question attacks the young leaves, stems,

and fruits of the coft'ee, forming circular whitish patches
on the leaves about ^-inch in diameter. When the

attack is severe, the leaves may all fall within a month
of the first appearance of the disease. The bushes then

appear heavily loaded with fruit, but without leaves. On
the stem the patches are elongated, and eventually the cortex

flakes off, and leaves the brown wood exposed. On the berries

the spots are nearly circular in outline. As a rule, only two

spots occur on each berry. On these spots the first fruiting
form of the fungus appears. It takes the shape of minute,

yellow, transparent, pin-shaped bodies. These consist of

a long stalk of hyphae, whose terminal cells are swollen, and

together form the pin's head. From each of these swollen

cells spring several slender- simply, or but little-branched

conidiophores, each of which bears a single conidium at its

apex. This form of fruit was formerly known as Stilhiim, or

StilheUa flai'ida. Later on, an ascigerous form of the fungus

.appears. This consists of light-red, ovate perithecia crowded

together on a stroma. The perithecia more or less resemble

those of species of Nectria which causes the canker disease of

cacao. In fact, the genus Spluterosf ilhe is closely allied to

Nectria.

It was found, from careful experiments, that the conidia

produced in the first form of fructification were totally unable

to infect the leaves of coffee plants, even when the latter were

wounded, but similar experiments with the ascospores caused

infection after thirteen days. Apparently, the ascigerous
form of the fruit is not produced on the leaves, probably

owing to insufficient nutrition, and is only formed on the

stems and fruit.

The conidia would not germinate when placed in various

nutrient media, and this fact, in connexion with their inabil-

ity to infect the leaf, would seem to indicate that they have

hecome effete. Consequently, the fungus can only spread by
means of the ascospores, or through pieces of diseased

material coming into contact with healthy plants.

As remedial measures, therefore, the following should be

adopted :
—

(1) All diseased branches should be removed and burned.

(2) All diseased fruit and leaves, whether fallen or on

the tree, should be collected and burned, or buried with lime.

The difficulty of collecting the fallen portions can be con-

siderably reduced if the lower .shoots of the bushes are

always removed. This practice further benefits the plants

by permitting proper aeration of the soil.

The fungus also occurs on numerous other plants besides

coffee, and a careful watch should be kept for its appearance
on bushes or trees in the neighbourhood of the cofi'ee planta-
tion. Any such plants showing signs of the di.sease should

"be immediately destroyed.
The disease has caused very serious damage in several

of the States of South America, and is reported from a few of

the West Indian islands. The ascigerous condition of this

fungus has only recently been discovered by Mr. Massee, and

the account contained in the Kew Jlulktin is the first one
that has been published, though the conidial form has long
been known.

The disease is, as yet, of very little importance in these

islands, though from what has been said, it will be readily

apparent that a careful watch should be maintained in all

places where coftee is grown to any considerable extent.

THE NUTRITION OF ANIMALS.
The first of a series of research bulletins issued by

the University of Wisconsin Agricultural Experiment
Station has recently been received. It is entitled The
Role of Tiioiyanti- Pliii.<:pliiir'j.s in the Nutrition of
Animuls, and gives an account of experiments which
have led to the following conclusions:—

(1) On a ration extremely low in phosphorus, pigs
made as large gains, up to 7-5 or 100 &., when starting at

weights of from 40 to 50 lb., as animals receiving an
abundance of this element. , After reaching this point, loss of

weight Ijegan, followed by collapse.

(2) When such low phosiihorus rations as induced the

above symptoms were sui)i)lemented \\'ith calcium phiisphates,
no untoward results appeared. Animals fed on a low pho.s-

phonis ration, supplemented with inorganic phosphates, made
as vigorous a development as others receiving their phosphorus
supply wholly in organic form.

(3) Precipitated calcium phosphates—a mixture of

di- and tri-calcium i)hosphates gave no better results than did

Hoats, a crude tricalciuni phosphate.

(4) Phytin as the su|iply of phosphorus gave no better

results than the inorganic phosphates.

(.5) A young animal of 40 lb. weight receiving inorganic

phosphates, together with other salts as supplementary to

a ration very low in mineral constituents, grew to be an

animal of 280 tt). weight, bore a litter of fairly vigorous pigs,

which, on the same ration, completed the cycle back to 80 lb.,

while animals on the same ration, less the inorganic phos-

phates, collapsed in three months with loss of weight accom-

panied by a loss of the use of their limbs.

(6) Determinations of calcium and phosphorus in the

principal organs and ti.ssues of the animals on the low

phosphorus ration showed that they maintained the propor-
tion of these elements constant and comparable to that of

normally fed pigs.

(7) The percentage of ash in the skeleton of pigs on the

depleted phosphorus ration was reduced to nearly one-half

that of pigs receiving a normal ration, or a phosphorus-poor
ration supplemented by an inorganic phosphate.

(8) The marked reduction in the quantity of ash of the

bones of the animal receiving an insufficient supply of calcium

phosphates, together with the ability of the animal to build

up a skeleton very rich in calcium phosphate when an abun-

dance of the latter is .supplied in inorganic forms, strongly

points to the possession of a synthetic power by the animal,
which enables it to convert inoi'ganic forms of phosphorus
into the organic forms demanded by its body.

(9) When the animals were starving for phosphorus,

they drew this element from the skeleton, but removed
calcium and phosphorus in the proportions found in tri-

calcium phosphate.

(10) The daily phosphorus supply for a 50-lb. growing

pig should be at least 3 grams. A supply of 4 to .0 grams
is probably a safer quantity.

(11) The data furnish no positive evidence of the synthe-
sis of nucleo-proteids or other organic phosphorus-bearing

complexes from inorganic phosphates in the animal body.
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In the Chemische Zeitumj, XXXIII (1909), No. 29,

p. 264, the results of the examinations of samples of calcium'

eyanamide received directly from factories in Norway and
other places are given. These showed that considerable

amounts of calcium carbide were present, and that the

average percentage of nitrogen in the material was 19'39.

GLEANINGS.

The amount of cacao shipped from Trinidad during the

present year, up to the end of October, was 41,3()7,.387 lb.;

last year, similarly, it was 37,020,821 lb. The amount

shipped during last month was 565,542 lb.

The exports of fruit from Trinidad are steadily increas-

ing. The value in 1899 was £338; it is now £16,081. The

principal export is bananas, which go to the United Kingdom
and France. Of the other.s, oranges are sent principally to

the United Kingdom, and limes to the United States.

In Fiivfiii i-!i liuUrtin, No. 374, of the United States

Department of Agriculture, Citrus fri/'o/iata is recommended

as a stock to be used in Southern Texas for all citrus trees.

This is because it seems to impart .some of its hardiness to

the scions, and promotes early bearing.

A report on experiments in tobacco growing which

have been carried on at the Agricultural Experiment Station of

the University of Wisconsin states that the use of manures

free from chlorine was found not to exert any detrimental

effect on the burning quality of the leaf.

According to the Weekly Report of the Department of

Trade and Commerce, Canada, for August 2, 1909, the total

value of the imports of cattle, sheep and pigs into the

Rritish West Indies for last year was £57,109. Of this

amount, Trinidad has a share of £43,360.

Asa means for keeping ants awa_y from plants in pots
and boxes, water containing a little kerosene has often been

recommended by the Department. As an alternative to this,

a solution made by dissolving a piece of camphor about the

size of a filbert nut in 2 quarts of warm (not boiling) water,

j\nd applied when cold, may be used.

The liulli'tiii (if llii' Department of Agriculture,

Bahamas, Vol. IV, No. 3, states that the Sea Island cotton

in(lu.stry of those islands, which was ruined by the hurricane

of last year, is likely to be taken up on a much larger scale

during the coming year, and that the people are convinced as

to the value of cotton production as an industry.

The quantity of rubber exported from the Gold Coast
was 1,773,248 ft. in 1908, as compared with 3,549,548 ft.

in 1907; the decrease was chiefly due to the low prices of last

year. There was also a drop in the amount of rubber

exported from Sierra Leone during 1908; this was 41 tons-

(value £9,372) in 1908, as against 73 tons (value £22,480)
in 1907.

In relation to the United Kingdom, the total exports
and imports of Canada during the year ending March 31,

1909, were respectively, .'5133,74.5,375 and $70,556,738 in

value. Of the exports, the chief were wheat, value

$51,350,511, and cheese, value .$20,272,471. {Meport of the

Department of Trade ami Commerce, Canada, 1909, Part II.)

In a recent series of Cantor Lectures on ilodern Methodic
of Illumination, delivered before the Royal Society of Arts,
it is pointed out that the illuminating power of the oil in

petroleum lamps may be improved liy as much as 20 per
cent., if the reservoir is kept continually well filled. Attention

is also drawn to the usefulness of cheap alcohol as a source of

light in agricultural districts.

An Agricultural, Industrial and Horticultural Exhibition
will be held at

'

Telescope', in the parish of Saint Andrew,
Grenada, on Thursday, February 10, 1910. About £117
will be given in prizes, in the following sections: (1) horses,
mules and as.ses; (2) cattle, sheep and pigs ; (3) poultry,
ralibits and dogs ; (4) minor products, including vegetables
and cotton ; (.5) fruits, fresh and preserved ; (6) native indus-

trial exhibits.

An Agricultural and Industrial .show will be held in^

St. Kitts, under the auspices of the Imperial Department of

Agriculture and the Agricultural and Commercial Society, on.

February 17, 1910. Prizes will be ottered for exhibits of

large and small stock and poultry, exhibits of sugar-cane and
its products, cotton, vegetables, fruit, preserves, minor indus-

tries, plants and fiower.s. Prizes will be also given fof

driving and riding competitions in the ring.

The adverse eti'ect of black rot {I'lii/lophthorn omnirora)-
on the yield of cacao is illustrated by the following experiment,
which is recorded by Jlr. J. H. Hart. In this, diseased and

healthy beans were fermented and cured in a similar manner
and at the .same time. It was found that, while 432 beans

from healthy pods weighed 1ft., with diseased pods,
.565 beans were re(]uired to make up the same weight. This

corresponds to a loss of about 25 per cent, with, of coursei,

a lower (inalitv of iiriMluct.

Fifty years ago, Sea Island cotton was grown in the-

Hawaiian Islands, but the industry was allowed to lapse.

The Hawaii Agricultural F^xperiment Station has been

making trials with Sea Island and Caravonica cottons, with

striking results. The yield is high, the fibre of good length,

strength and lustre, and the percentage of lint ranges from
30 to 40. All varieties of cotton thus far tested grow as

perennials in these islands, and the shape of the trees and
the time of maturing the bolls may be controlled by pruning.

{Annual Report of the Haivaii Agricultiiral E.fperiment

.S'^i^oH, 1908.)
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STUDENTS' CORNER.
DECEMBER.
First Period.

Seasonal Notes.
The sugar-cane Avill now have reached such a stage in

its growtli as to give useful indications in relation to the

effect of the manurial treatment which has been given to the

.soil on which it is growing. Reference should therefore be

made to the notes that were taken earlier in the season, when
manure was being applied, and they should be completed by
an account of the different conditions of the cane which

apparently arise from the employment of the different

manures. In the case of pen manure, where this has been

applied in diflerent ways (such as by broadcasting, burying it

in the cane holes, covering it with mould from the banks),
• ascertain as far as possible what effect the various methods
of application have had on the growth of the cane. Similar

observations should be made, where this is feasible, as to the

effect of the state of the pen manure, when it was applied

(whether well-rotted or undergoing fermentation), as well

as of the quantities used on the subsequent growth.
A careful account of the tillage operations that have

been completed in different parts of the estate, or

estates, should have been written with a view to its giving
-assistance in future observations on the effects of the

several kinds of tillage employed, on those of deep and
shallow ploughing, and on those of ploughing early ancl late.

In what ways may deep ploughing do harm and good,

respectively? Speaking broadly, what has happened in well-

rotted farmyard manure? In relation tn what kind of soils

must care be taken in the matter of using ammonium
sulphate as a manure? Gain what information you can in

regard to the manures '

nitrate of lime
'

(calcium nitrate)
and '

lime-nitrogen
'

(calcium cyanamide). What important
circumstance in their manufacture do these two manures

possess in common?
Xow is the time to make observations in the field, which

have for their object the selection of cotton plants which are

to provide seed for future crops. The first stage in the process
is to look out for plants which are of such a shape that lines

roughly draw^n to touch the ends of the branches, beginning
at the lowest ones, would tend to meet above the plant; in

other words, the plants are pyramidal. The lateral branches
should be numerous, and with .short internodes. Of the

plants which fulfil these conditions, a further choice should

be made, in which preference is given to those which produce
the largest number of bolls. At the same time, any of those

still remaining among the chosen lot, which appear to show
a susceptibility to the attacks of insect pests, diseases caused

by fungi, or the dropping of bolls, should be rejected. The

position in the field of the finally selected plants may be
marked by means of a long pole firndy stuck into the ground
near them, and a coloured band of cloth or ribbon should be

wrapped round the stem of each, in order that they may be

distinguished from the other surrounding plants near the

pole. The cotton from these plants should be picked sepa-

rately from that in the rest of the field, and the yield from
each must be kept by itself, and distinguished from the

rest by a definite mark, letter, or number. It is evident that

this process of selection is sufficiently important to deserve
careful personal supervi.sion at the time at which the cotton
is picked; any carelessness or lack of attention at this stage
will render useless all the work that has already been done,
and will cause time to be wasted in raising plants from seed
which is no better than that which might as well have been
selected at random in the first instance.

Questions for Candidates.

. PEEHMIXARY QUESTIONS.

(1) A crop removes soil water into the air. State how
this process takes place, and describe; those parts of the

jilant which are directly concerned in it.

(2) Distingui.sh between the pollination and the

fertilization of flowers. What changes ienerally result from
fertilization?

;.

(.3) Write an account of the way Jn which seed-cotton
should be prepared to be sent to the ginnery.

INTERMEDIATE QUESTIONS.

(1) Give a description of a cotton fibre. What is

meant by
'

twist' and '

nep' ?

(2) Describe suitable methods for improving a pasture
by manuring, and state which method you consider the best
and most economical.

(3) Write an account of a means by which the citric

acid content of a sample of lime juice may be roughly deter-

mined.

ARROWROOT IN ST. VINCENT.
The low prices that have been obtained in the market

for St. Vincent arrowroot have recently led growers to

endeavour to find a means of making its production more
remunerative, especially as the state of the market has teen
such as to threaten the extinction of the industry. With
the object of gaining information as to the best and most

appropriate means to this end, a meeting has been held at the

Court House, Kingstown, to consider (1) the question of the
more extensive advertisement of St. Vincent arrowroot,

(2) that of finding additional markets for the product.
His Honour the Administrator, who presided, opened

the meeting with an address in which he gave a brief

historical review of the arrowroot industry. His Honour
drew attention to statistics which showed that, even w^hen

sugar was the main product of the colony, arrowroot was

grown, and that, as sugar declined, the area in arrowroot
increased. At different period.s, since 1880, the position of

this product, among the exports, had fluctuated until 1908,
when its value had been £27,713; in 1900 with an abnormal

crop, this had reached £74,000. In 1900 and 1901, prices
had been so low that planters had met together and had
resolved not to sell arrowroot at less tlian 2d. jjer lb., and to

limit the output, so that this was not the first occasion when
the necessity for concerted action had been recognized. Now,
however, a diflerent remedy was proposed—not that of the
limitation of production, but the expan.sion of markets, so

that the area in the crop should be utilized to its fullest

extent. For this purpose, his Honour gave an outline of

a scheme under which an Association called the St. Vincent
Arrowroot Growing Association would be formed, with
a Board of Directors who would control the business of

advertising, correspondence, etc. The funds necessary for

the work of the Association would be raised by a small

charge (about id. to GcZ.) on each barrel of arrowroot

exported.
After the details of the scheme had been given, and

a discussion had taken place, it was resolved unanimously
that the meeting was in agreement that a small tax of id. to

Qd. per barrel should be imposed at the time of shipment, to

be applicable to all arrowroot exported, to wherever exported.
The provisional committee that had already been formed

agreed to continue to act until
,
such time as other arrange-

ments had been made.
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TEXT BOOK OF EGYPTIAX AdRIGULTURE,
Vol. I. Edited by G. W Foaden, B.Sc., and F. Fletcher,

M A., B.Sc. Fublixhed hit tin: Ministry of Education, E;/i/pt.

In writing this book, the plan has been to make each of

several writers responsible for a certain part of it. The eti'ect

has been to render its position authoritative, and to add to its

value, but a certain amount of confusion is caused during its

perusal by the difference of manner of treatment in the

various parts, and there is a degree of repetition which it

would have been better to avoid.

The volume includes eight chapters. Of the.se, the

first three deal with the atmosphere and the soil in relation

10 agriculture, and with cultivation. Chapter IV has for its

subject farm implements of cultivation and harvesting, while

Chapters V and VI are devoted to irrigation and drainage
and the farm implements of irrigation. Land reclamation is

treated of in .an interesting manner in Chapter VII. Finally,

Chapter VIII has special reference to the important topic

of manures.

At the beginning of this volume, the contents of

Volume II are tabulated. These will be chiefly concerned

with the cultivation of crops and their diseases and insect

pests, and with the uianagement of farm animals, and

dairying.

Dealing with the chapters of the published volume, in

order, it is necessary to confess that the perusal of the first

three commences with a bewilderment which only increases

as progress through them is continued. Fact after fact is

presented to the mind in a breathless manner, which can

only serve to confuse the student of agriculture, even

though be may not be a beginner in that subject.

There is little quarrel to be had with the value of the facts

themselves, but it would seem that tlir presentation of a few

well-illustrated principles would have been preferable to that

of a large number of, often disjointed, actualities. Among
minor imperfections may be mentioned the refertMice, on

page 17, to an Appendix which cannot be found; the doubt

of the correctness oj the explanation concerning plants that

have been 'laid', on p. 19; the absence of description or

definition in the case of several things for which Egyptian
names, alone, are given; a looseness of style and expression
which occurs contiuuallj'.. At the same time, it must be s.aid

that these chapters are illustrated effectively by well cho.sen

and arranged tabled, and that several points receive good
treatment, for e.xample: available plant food (page .'!"): the

movements of water in soil (i)p. 44 58).

Chapter IV deals with its subject in a thorough manner,
and 'is well illustrated. In Chapter \, the illustrative

statistics are especially useful, and a very good idea is given
ofthe special ])roblems of irrigation and drainage in Egypt;
it deals with the various problems, in connexion with its own

particular application, in an effective way. Similarly, as

may be expected, in Chapters VI and VII, the writer sh';ws

<i thorough grasp of his subject, and an excellent kncwiedge
of the special conditions with which he deals. In fact, these

three Chapters (V, VI, and VII) are well worth perusal by
everyone who is interested in the different conditions under
which agricultural operations are conducted in different parts
of the world, for they, more than al! the others, incidentally

give a very good insight into agricultural conditions in Egypt.
Like the other chapters that are of a similar nature,

Chapter VIII ctjntains useful information, well presented in

tables for the purpose of illustrating the principles that are

there described. Attention is specially drawn to the com-

mencement, where a good account is given of the relation

between manuring and the supply of water, where irrigation
is practised. With reference to the way in which the soil is

regarded, on page 21 G, may not the question be asked: 'Is

not the soil, rather than the farmer's warehouse, merely, the

manufactory, from the raw material, of sub^tmces which are

required in the elabor.itioii of the articles that are finally

produced I

'

In the preface of the book it is stated 'it is hoped that

it may prove of interest to others (than those in Egypt)
engaged in troiiical agriculture'. From what has been saicl

above, it is evident that this interest does actually exist in

the work. Its perusal by such readers would have been

simplified, however, had more explanations been given of

native terius, and if the botanical, as well as the common,
names of plants had been included. It is hoped that this will

lie done in the case of the second volume, and that there

will be more uniformity in the spelling of native name.s.

Many of the illustrations are not as effective as they

might be, owing to the fact that they have been produced on

a paper which is inferior to that for which the blocks were

intended. This might be remedied by publishing them as

plates, on thick paper, either at the end, or in the body, of

the book. In other respects, the latter is well produced in

an easily readable form, and its contents should form a use-

ful accessory to classes and lectures in agricultural science in

Egypt.

//A XI)HOOK OF ERITISH GUIAXA. Published

under the Authority of the Permanent Exhibitions Com-
mittee. Dulaii and Companii, London.

The contents of this rather bulky
' handbook

'

may be

broadly summarized in order as follows : geography, history
and climatology; population and races; political history and

constitution; education; description of centres of population
and the adniinstration of laws in them; flora and fauna;
finance and resources; Government departments; consular

representation; ecclesiastical and legal interests; customs and

shipping; posts and means of communication; touring facili-

ties; planting and financial interests; medical service; agri-

cultural and niining administration; and general statistics.

This list will serve to show the complete;".ess with which the

inclusion of the various interests has heen made. A perusal
of the book, or reference to it. will demonstrate how

thoroughly the details of these nterests have been treated.

This work is not of such a nature that its parts ma}'
be separately considered in a specific manner, neither is

space available for su?n a method of treatment. It is proper
to say, however, that the way in which it is published is

useful, and at tne same time, attractive. The type is good,
the i>lates a"e well chosen and well reproduced, and there is

a very giod map. Taking it all together, it should form an

exce'.lent example for other colonies where there is a desire
•

: p\iblish a handbook of this nature, and it seems probable
that its promoters and users will soon feel the need of an

abbreviated, condensed edition that will .serve for momentary
reference, and at the same time add to the usefulness of the

larger book.
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WEST INDIAN PRODUCTS.

DRUGS AND SPICES ON THE LONDON
MARKET.

Jlr. J. L. Jackson, A.L S., has forwarded the

foUowins^ report on the London drug and spice market
for the month of October :

—
A perfectly normal condition may be reported as that

which has ruled in ^Mincing Lane, with regard to drugs and

spices, during the month of October. In no one article has

there been any special interest evinced. A fair supply of all

articles coming within our special notice has been brought

forward, and the demand has also been on a similar scale:

the prices realized being also, for the most part, satisfactory;

as will be seen from the following details.

GINGER.

In the early part of the month, gingpr was but very
little in evidence, and even at the two concluding auctions on

the 20th and 27th, the demand was very slow and the sales

uninteresting; no Jamaica was offered, and there was a very
limited demand for other kinds. Of Cochin and Calicut, on

the 20th, some 280 packages were offered, and 110 disposed

of, at the following rates: brown rough Calicut 41»-. 6d., new

crop washed Cochin 42s. 6d., and old crop medium and

small 41s. &d. At 55s. to 56s. native cut, unsorted, was

bought in. At auction on the 27th, some 196 bags of fair

bright, rather wormy and rough Calicut, were sold, without

reserve, at 39s. 6(7. to 40s. per cwt.

NUTME(iS, MACE ANI> PIMENTO.

At auction on tlie 13th, there were large .supplies of

West Indian nutmegs, and sales were effected of 459

packages, Is. '2d. to Is. 5t/. being paidj for 63's and 58's,

and 3frf. to -ild. for 145's and 120's. But little attention has

been given to mace during the month: on the 27th sixteen

packages of West Indian were sold, fair to good palish,

realizing Is. 8d. to l.s. 9c?.; good reddish Is. 7d.; fair red

Is. 4(/. to Is. 5(7.; and broken Is. Id. At the first auction

on the 6th, some 197 bags of pimento were offered and

bought in at 2 W. per ft). A firmer tone prevailed at the

auction on the 13th, but all the offerings were bought in. At
the last spice auction on the 27th, no pimento was offered

but it was stated that fair quality was to be obtained at 2},d.

per lb.

ARROWROOT.

At the first spice auction on the 6th, .587 barrels of

good manufacturing St. Vincent were offered, and all bought
in at 2d. to 2|cZ. per ft). No further tjuotations have

occurred, but the position of the St. Vincent growers has

been discussed with reference to the unsatisfactory condition

of the arrowroot market.

SARSAPARILLA.

At the first drug sale on the 7th, the following offerings
were brought forward : grey Jamaica 2.5 packages Lima-

.Jamaioa 4, native Jamaica 32, Honduras 10, Guayaquil 5.

Of these, the whole 25 bales of grey Jamaica were disposed
of at Is. 2(7. per ft), for fair grey, and lOd. to Is. Id. for

rough to slightly dark and roughish; the 4 bales of Lima-

Jamaica were also sold at from 11(/. to l.«. for rough to fair,

while the 32 bales of native Jamaica were all bought, in at

from 10(/. to Is., according to quality. The whole of the

5 bales of the Guayaquil sold at 11c?., but not one of the

10 bales cif Honduras was disposed of, l.t. 5d. being the

price at which they were held. A fortnight later, namely on

the 21st, 14 bales of grey Jamaica were oflered and sold,
fair fetching Is. 2d., and slightly coarse Is. Id. per ftx; 9
bales of Lima-Jamaica were also offered, and the whole sold
at Is. for fair, and lid. for roughish. Fourteen packages
of native Jamaica were offered, and 5 sold at from 10(/. to

11(7. for fair red. There were also brought forward at this

auction 37 bales of Guatemala, 16 of Mexican, and 10 of

Honduras, for which there was no demand ascl the whole
was bought in.

KOLA, OIL OF LIME, LIME JUICE, ETC.

At the first auction kola was reprasented by 31 pack-
age.s, 5 only of which sold, 2^d. per ft), being paid for 2

packages of Ceylon halves and quarters, of inferior mouldy
character; Id. per lb. was paid for 3 packages of smail

mouldy Grenada; 4c?. was the price asked for good
halves. (Jn the 20th, the offerings amounted to 38 packages,
of which 25 were sold, 3A(?. being paid for good bright
halves and S^d. for fair. A' single bag of fair small Trinidad
was disposed of at 2ld. per ft). Nineteen packages of oil of

lime were brought forward on the 6th, and 5 cases sold

at Is. 6d. Good West Indian distilled was held at Is. 8c?.,

an offer of l.s. 7c?. being refused. A week later some 26

packages were brought forward, but all was bought in at

l.-:. Sd. per ft)., at which figure the article remained at the
end of the month. Some small sales were said to have been
effected at 5s. 9c?. per It), for West Indian hand-pressed oil.

At the auction of the 20th, it was stated that .some 400

packages of raw West Indian lime juice had arrived, but
there was no demand. Fair palish was bought in at auction
at l.s. 2(?. per lb.

Rice in British Guiana.

The last fortnightly report of Messrs. Sandbach,
Parker & Co., of Georgetown, on the rice industry of

British Guiana, dated November 2(i, 1909, gives
information as follows :

—
The weather during the fortnight has been fairly dry,

and suitable for reaping and milling.

Milling is general throughout the colony, and shipments
to AVest Indian islands amounted to 3,800 bags during the

fortnight.
Yield of paddy in some districts is reported to be very

poor, and shortage on last year's crop is anticipated.

We quote to-day, f.o.b. Demerara, for good export

quality :
—

Nominally 17.s. 6(?. to 18s. 6d. per bag of 180 fti. gross.
16s. 3(?. to 17s. .3c?. „ „ „ 164 ft). „

The Inventor of the Reaper.
A communication from the Editor of the Frairie Former

states that celebrations of the hundredth anniversary of the

birth of Cyrus Hall ilcCormick, the inventor of grain-

harvesting machinery, will be held on December 15, 1909,
at the College of Agriculture, in the L'niversity of Illinois.

!McCormick was born in Virginia in 1809. His father

was a farmer, who had made attempts ,
to invent a grain-

cutting machine, but had failed. In 1834, the son obtained

a patent for a successful machine of the kind, and, four years

later, established a large manufactory in Chicago. His

invention was brought to English notice at the
'

World'.s

Fair' of 1851, and later, it gained the Exhibition Medal of

the Iioyal Society. Little more need be said for this inventor

than that his efforts have rendered possible the cheap pro-
duction of the staple food of millions.
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MARKET REPORTS.

London,—The AVest India Committee Ciecuiae,

November 23, 1909
;
Messrs. E. A. de Pass & Co.,

November 12, 1909.

Arrowkoot— IJf/. to 2il.

Balata—Sheet, 2/0 ; block, 2/- per It..

Beks-wax—£7 17.S-. 6'/. to £8 2.v. C,d.
; darkisli, £7 lo«.

Cacao—Trinidad, 52/- to 62/- per cwt.
; Grenada, 50/- to

55/6 per cwt. : Jamaica, 47/- to 52/6.

Coffee—.Jamaica, 37/- to 5G;6.

CorKA—West Indian, £24 per ton.

CoTTOX—Fully Fine, ISk/.; Floridas, 16r?.; St. CioixWest

Indian, 17i''.

Feuit—No quotations.
Fdstic—No quotations.
Ginger—Quiet ;

common to good common, 42/- to 48/- per

cwt.; low middling to middling, 49/- to 53/-; good

bright to fine, 54/- to 65/-.

Honey—30/-.

Isinglass—No quotations.
Lime Juice—Raw, lid. to 1/- per gallon ; concentrated,

£17; Otto of limes, 5/9 to 6/..

Logwood—No quotations.
Mace—Steady.
Nutmegs—(juiet.

Pimento—Common, 2v';,i'-; fair, 2^=.,rf.; good, 2f(/. per ft.

RuBUER—Para, fine hard, 8/li, tine soft, 7/- ;
fine Peru,

8/1 per lb.

Rum—Jamaica, 2/8 to 5/-.

SuGAK—Crystals, 15/3 to 16/- ; Muscovado, 12/li to 15/-;

Syrup, 12, '.I to 14/9; Molasses, no quotations.

New York,—Messrs. Gillespie Beos. & Co., November

12, 1909.

Cac.\o—Caracas, lie. to 12c. ; Grenada, ll|c. to ll^c. ;

Trinidad, 11 ic. to 12c.
; Jamaica, 9ic. to lOic. per ft.

Cocoa-nuts—Jamaica, select, $32-00 'tn .S33-U0 ; culls,

$19-00 to §20-00 ; Trinidad, select, §32-00 Ui $33-00 ;

culls, $19-00 per M.
Coffee—Jamaica, ordinary, 8|c. to 8k.; good ordinary,

8|c. to 9c.; and washed, fi-mn 10c. to lie. per ft.

Ginger—9c. to 12c. per ft.

Goat Skins—Jamaica, nn (|
notation ; Darbados,

55c. ;
St. Thomas, St. Croix, St. ivitts, 4Sc

per ft.; Antigua, 50c. to 52c., dry flint.

Grape Fruit—$2-5(I to §4 -(10 per box.

Limes—Dominica, §5-00 to .SO'oO per barrel.

Mace—34o. to 38c. per ft.

Nu-i'megs—llO's, 9ic. per ft.

Oranges—Jamaica, Sl-50 ti, S2-00 yer box.

Pimento—4lc. |)er ft.

SuG.\R—Centrifugals, 9v', 4 45c. per ft.; Muscovados,
89°. 3-95c.; Molasses, 89°, 3-70c. per ft., all duty

paid.

53c. to

to 50c.

Trinidad,—IMess :-s

27, 19J9.

GoEDON, Geant & Co., November

Cacao—V-.nezuelan, $11-30 per anega; Trinidad, $11-10
to $11-35.

Cocoa-nut C:l—9oc. per Iinuerial gallon, cask included.

CoFFfiE—A'eiiezuelan, lOAc. per ft.

Co:-R.v—$4-00 per 100 ft?

Du,\.L—$4-25 per 2-bus'..cl bag.
O.viONS—$4-00 per 100 ft.

1'eas—Spi.1t $C-00 to $6-25 per bag
PoT.vTo.s—English, $1-60 to $1-80 per 100 ft.

Rice—Yellow, $5-20 to' So-25 •

White, $5-00 to- §5-25

per bag.
Sugar—American crushed, $5-10 to $5-20 per 100 ft.

Barbados,—Messrs. Leacock & Co., December 4, 1909
;.

Messrs. T. S. Gaekaway i Co., December 6,

1909.

Arrowroot—St. Vincent, 83-60 to $3-75 per 100 lb.

Cacao—811-00 to $12-00 per 100 ft.

Cocoa-nuts—fe!14 00.

Coffee—Jamaica and ordinary Rio, $9-50 to $11-00 per
100 lb., scarce.

H.iY—$1-20 per 100 ft., unsaleable.
Manure.s—Nitrate of soda, $65-00 ;

Cacao manure, $48-00;
Sulpliate of ammonia, $75-00 p_r ton.

Molasses—No quotations.
Onions-Strings, $275 to $3-00 per 100 ft.

Pea.s—S]jlit, $6-00 per bag of 2.0 ft.; Canada, $3-40 per
bag of 120 ft.

PoTATOs-Nova Scotia, $1-75 to $2-75 per 100 ft.

Rice—Ballam, $4-85 to 85-00 (180 ft.); Patna, $3-80;
Rangoon, $3-00 per 1 jO ft.

Sugar—No (juotations.

British Guiana.—?ilessrs. Wietikg &, Richtee, Novembey^

27
;

Mes-:rs. Sandbach, Paeker & Co., November

26. 1909.

ARTICLES.
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Publications on sale of the Imperial Department ofAgriculture
FOR THE WEST INDIES.

The 'WEST INDIAN BULLETIN'. A Quarterly Scientific Journal.

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d,
Volumes II, III, IV, V, VI, VII, and VIII:—Price 2s. each ;

Post free 25. 8d.

Volume IX. Nos. 1, 2, 3, and 4. Price Qd. each number. Post free, 8d.

Volume X. No. 1. Flower-bud ^Maggot of Cotton ; Bourbon Cane in Antigua ; Bourbon and other Varieties of Cane
in Barbados

;
Soils of Nevis ;

Cotton Selection in the Leeward Islands
; Leguminous Crops and Soil

Inoculation. No. 2. Central Factories ; The Underground System of the Sugar-cane ;
The Cotton

Industry in the West Indies ; Observations on ^lolasses
;
The Treatment of Orchard Soils in Cultivatioa

in the West Indies
;
The Scarabee of the Sweet Potato. Price 6d. each. Post free, 8d.

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

adapted to AVest 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 fifty-nine. The following list gives particulars of all the pamphlets which are still available. The missing
numbers are out of print and can no longer be supplied :

—
Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d.

Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in 1900. No, 3, price 2d.; in 1901, No. 13, price id.; (16) Hints on Onion Cultivation. Price 2(i.

in 1902, No. 19, price 4./.; in 1903, No. 26, price 4rf.; (17) General Treatment of Fungoid Pests. Price 4(;i.

in 1904, No. .32, price id. (18) Recipes for Cooking West Indian Yams. Price 2d.

"Seedling Canes and Manurial Experiments at Barbados, (25) Ground Nuts in the West Indies. Price 2d.

in 1903-5, No. 40, price 6d.
;
in 1904-6, No. 44, price 6./.

; (28) Barbados and Porto Rico Jlolasses. Price 3d.

in 1905-7, No. 49, price dd.
;
in 1906-8, No. 69, price Gd.

; (34) Notes on Rabbit Keeping in the West Indies. Price 2d.
in 1907-9, No. 62, price (id. (35) Information in regard to Agricultural Banks. Price 5d.

Seedling and other Canes in the Leeward Islands, (37) Cultivation of Or.inges in Dominica. Price id.

ill 1900-1, No. 12, price 2d.; in 1901-2, No. 20 price 2d.] (38) Cultivation and Curing of Tobacco. Price 4rf.

in 1902-3, No. 27, price 2(/.;in 1903-4, No. 33 price id.; (41) Tobago, Hints to Settlers. Price 6(i.

in 1904-5, No. 39, price 4(/.
;
in 1905-6, No. 46, price 4</.

; (43) Cotton Seed and Cotton-cake-raea on West Indian Planta-
in 1906-7, No. 50, price id.; in 1907-8, No. 56, price id. tions. Price 2d.

"Manurial Experiments with Suijar-cane in tlie Leeward Islands, (45) A. B. C. of Cotton Planting. New and Enlarged Edition.
in 1902-3, No. 30 price 4d.; in 1903-4, No. 36, price 4(;.; Price 6d.

in 1904-5, No. 42, price id.
;
in 1905-6, No. 47, price 4(/.

; (52) Hints for School Gardens, Revised Edition. Price id.

in 1906-7, No. 51, price id.; in 1907-8, No. 57, price id. (53) A. B. C. of Lime Cultivation. Price id.

Scale In.sects. (54) FungusDiseasesof Cacao and Sanitation of Cacao Orchards.
Scale Insects of the Lesser Antilles, Part I. No. 7, price id. ;

Price id.

Part II., No. 22, price id. (55) Millions and Mo.squitos. Price 3d.

General. (58) Insect Pests of Cacao. Price id.

(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (<>0) Cotton Gins, How to Erect and Work Them. Price id.

price id. (01) The Grafting of Cacao. Price id.

(9) Bee Keeping in the West Indies. Price id.

The above will be supplied post free for an additional charge of Id. for the pamphlets marked 2c;., Id. for those
marked 4c?., and lie/, for Nos. 40, 41, 44, 4.5, 49, and .59.

The * AGRICULTURAL NEWS '. A Fortnightly Review.
The '

Agricultural News '

contains extracts from official correspondence and from progress ana
other reports; and, in fact, any information indicating what is going on in each colony, and the progress made in

Agricultural matters throughout the West Indies.

The '

Agricultural News '

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

2s. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, and VII. complete, with title page and index, as issued
—Price 4s. each.—Post free, .5s. Some numbers of the early volumes are out of print and therefore these volumes can no
longer be supplied complete. The scale of charges for Advertisements may be obtained on application to the Agents All
applications for copies are to he aiddressed to the Agents, not to the Department.

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

—
London: Messrs. Dulau & Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moseley, Agricultural School.
Barbados : ]\Iessrs. Bcwen i Sons, Bridgetown. St. L^icia : Mr. M. A. Lawrence, Botanic Station.
Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewater, Roseau.

Street, Kingston. Montserrat : Mr. W. Robson, Botanic Station.
5ri<isA CuKina.- The 'Daily Ciironicle'Office, Georgetown. Antigua: Mr. S. D. Malonk, St. John's.
Trinidad: Messrs. Muir- Marshall <fe Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Agency, Ba.ssct€rro,

Tobago : Mr. C. L. Plagemann, Scarborough. Nevis : Mr. S. D. Malone, Charlestown.
Grenada :

' The Stokes '

, (Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

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

Ohlendorflf's Special Sugar-cane Manure

OhlendorfiF's Special Cocoa Manure

OhlendorfiPs Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

190'.».

In the

(MlSCELLANKorS) D. NU. 4.

Supreme Court of tlie Leeward Islands,

PRESIDENCY OF ANTIGL'A.
IN THE MATTER OF ' the Title by Registration Acts

1886-1906', AND IN THE MATTER OF lands of Richard

Henry Kortright Dyett, as Trustee known as ' morris

LooBy's'or 'willouishby bay' estate and 'bodkins

ESTATE. AND IN THE jiATTEK (if a mortgage of the said

land in favour of Felix Thornely C'obbold and Herbert

St. George Cobbold.

THIS IS TO GIVE NOTICE that there will be sold in

one lot lot by PUBLIC AUCTION on Monday the 7th day
of February, 1910, at 2 o'clock in the afternoon, at the

Registry of the Supreme Court in the City of St. John in

the Island of Antigua ALL THOSE valuable Sngar Planta-

tions or Estates known respectively as
' MORRIS LOOBY'S '

or 'WILLOUGHBY BAY' and 'BODKINS' situate in

the Parish of St. Paul in the .said Island, all as the same are

delineated and described in the plans annexed to the Certifi-

cates of Title of the same respectively dated the 9th day of

June, 1909, Register Book E. folios 28 and 29 of the Regist-
er of Titles of the said Island in favour of iJichard Henry
Kortright Dyett as Trustee, Registered Proprietor thereof,

.and also all things accessory to the said lands which are set

down in the Inventory annexed to the Act of Seizure.

Dated this "llth day of November, 1909.

(Sgd.) i;. II. KORTKKiHTDYKTT
Registrar.

Messrs. McDONALD & DOUGLASS,
43, Church Street,

St. John's, Antigua, B.W.I.
(Solicitors having carriage of the sale.)

THE BARBADOS CO-OPERATIVE COTTON
FACTORY, LIMITED.

COTTON SEED.
Purchased at highest current Prices, locally and
from the Islands. TERMS, Cash on delivery of
Seed. Consignments made us will have prompt
attention. — ,.' tr"'v,'*

SULPHATE OF COPPER.—We stock this

article, and all orders received will be promptly
executed.

FOR SALE.

&ii account of death, there is offered for Sale,

A COTTON GINNING PLANT.

Consisting of 3 Asa Lees Single Action Macarthy
Gins, Spiral Seed Conductor, .50 feet long, and One

Crossley I'rothers' Oil Engine, 7i B.H. Power, besides

Gin spares, all only very little used ; at a low figure,

For particulars apply to

Executors of the Estate of Thomas Hewitt, Deed.

Christiansted, St. Croix, P.W.I.

!

Printed at Office of Agritullural Reporter, 4, High Street, Bridgetown, Barbftdos.
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Paris Green ! Paris Green!
Warranted and Guaranteed Strictly Pure, and to be of

the Standard of Purity required by, and made in

conformity with, the requirements of

THE AGRICULTURAL DEPARTMENTS OF THE UNITED STATES.

The only sure and effective insecticide and destroyer of the cotton worm, caterpillars, and other pests.

Guaranteed to be absolutely pure by the manufacturers. Used extensively throughout the British West Indies, amd sold

by all high-class merchants and dealers. Consumers are cautioned against worthless substitutes, and should always see

that the packages bear the name of the manufacturers :
—

MORRIS HERRMANN & CO.,
NEW YORK, U.S.A.

Makers of

PARIS GREEN

ARSENATE OF LEAD

BORDEAUX MIXTURE.

WORKS :

Newark, N.J., U.S.A.

[178.]

MAINTAIN THE YIELD-

.'^ »

n \:

"-.^""'^^Vrfr' yilB«<t8Hga

The problem in Cane Culture is how to maintain the yield. Continued cropping exhausts the soil of all its

availalile plant food.

The solution to the problem is proper tillage and rational fertilizing.

Potash, I'hosphoric Acid, and Kitrogen in proper proportion always pay when applied bo well tilled soil.

For free literature and special information on Tropical Apfriculture address to :

GERMAN KALI WORBiS.

30 Empedrado,
Box 1,007, Ilavaua, Cuba.
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nature. As commerce in the West Indies is so inti-

mately bound up with the interests of agricultural pro-

duction, it behoves those who are engaged in it to keep
themselves closely in touch with the means and

different phases of that production. Hence it is

suggested that systematic abstraction or indexing of

such parts of this and other publications as relate to

any special interest will often afford information that

is being sought by those engaged in that interest, and

at the same time, may prove valuable in the matter of

originating new ideas.

To fulfil its intended purpose, the Agricultural,

NeiL's must bo in intimate sympathy with all that

pertains to agriculture in the West Indies. If it is to

accomplish this, the stimulus must not only come from

within—that is from those who are more directly

connected with its publication
—but from without, as

well. This is to say, those for whom it is intended can

add to its interest and usefidness by giving opportun-
ities for their personal and practical experience to be

employed in the elucidation of many of the subjects

with which it continually deals. This will aid those

who are responsible for its ])roduction, and will give

additional value to the result of their efforts.

The West Indian BaUvtin is often described, in

the announcements concerning it, as the (.^)uarterly

Scientific Journal of the Imperial Department of Agri-

culture fur the West Indies. In using this title for

that publication, there is no desire to intimate that ils

contents have relation to the work of the scientific

investigator of agricultural problems, alone. The

purpose of the publication is to deal with agricultural

subjects in a more particularized manner, and thus at

greater length than is expedient, or indeed possible, in

the AijricnltnraL Neius, and to afford an opportunit}'

for placing on record the methods and results of scien-

tific researches that have been undertaken by the

Department. Its pages contain niatui- that is of use

both to the scientist and to the men:bers of the plant-

ing community, and although many of the articles that

have appeared may not, when taken as a whole, have

a direct bearing on the work of any one member of

that community, yet he will find in them useful

statistics and information that will have a special refer-

ence to his particular interests, and to make note of these

when they appear will probably save him future trouble

in the matter of supplying himself with that informa-

tion. The chief point to remember IS that each num-

ber of this publication contaiMs, in its hundred odd

pages, matters of knowledge that arc^ important to

everyone who is engaged in agriculturr in tin; West

Indies, and in a smaller degree to those who are

situated in (jther tropical parts of the world. It may
be claimed that the West Indian Bidbiin is indis-

pensable to every progressive planter in these colonies

and that he "-ill be benefited by availing himself of the

infotmation that is so plainly and conveniently placed
before him. The first number was issued on July 1

1S99, and it has now reached nine complete volumes
and two numbers of the tenth; the third of these is at

present in course of preparation.

The pamphlets are intended for the purpose of

putting one widely considered phase of any special

subject before those who are likely to require such
a presentation, in order that the information which
will be useful to them may be available in a compact
form. It would not be expedient to enumerate here

the many subjects with which they have dealt; refer-

ence to the advertisements of the publications of the

Department will give a full idea of these. So far,

sixty-two of these pamphlets have been issued, and in

bringing them out, occasion is employed to publish
revised and enlarged editions of some of those that

have already appeared, in order to take advantage of

any additional information that has become available

since that appearance. One of the most valuable

uses of this form of publication is that afforded by the

opportunity which it gives for presenting in a concise

form, the residts of the sugarcane experiments that are

annually conducted in Barbados and the Leeward
Islands. The paujphlets are issued at a low price, and
are attaining a constantly increasing usefulness in

relation to the particular subject with which each of

them deals.

The work of each of the local departments in the

Windward and Leeward Islands and Barbados, under

the Imperial Department of Agriculture, is summarized

yearly in a report which is issued b\- this Department:
m the Leeward Islands and Barba(ius, the magnitude
of the sugar expeiiments has justified the jiublication

as well, of special annual reports dealing with these.

The information in the reports naturally has rela-

tion, in each case, to the Botanic and Experiment
Stations, and where this has been conducted, to the

work of the Agricultural School, of the Agricultural
Instructor and of Land Settlement and Prizc-holdinerso
Schemes. In St. Vincent, owing to the presence of

anthrax in that islard, an additional feature is the

annual report of the Government Veterinary Surgeon.
Little or no attempt is usually made, in this form of

publication, to discuss the results of the experiments.
General statements as to them appear, and these are

well supj)orted by useful tables. The information

which these reports contain often relates to a stage in
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the progress which is being mmle towaid tlie solution

of a certain agricultural problem, and thev serve as

a useful means for making public such results as are

being obtained where the e.xperiment is in course of

completion. Their \'ahie is naturally more partieularly

local, but they also have an interest which inclndes all

countries where tropical agriculture is carried on.

Leaflets dealing with certain subjects are issued

from time to time by the Department. Each of these

has its own special use, and, besides being of rather

temporary concern, is usually a reprint of matter that

appears in one or moreof the other publications. There

is therefore no need for particular consideration of them.

It is hoped that the facts that have been adduced

above, as to the scope and use of the periodical publica-

tions of the Department, will be of utility to those

who regularly take advantage of their contents, as well

as to those who have not completely realized, as vet,

how they may be employed as an aid in pursuing their

own particular interests.

THE DANISH SYSTEM OF CATTLE
BREEDING.

The following is taken from an abstract of a pafier
read before the Agricultural Sub-sectiop of the British

Association at Winnipeg, 1909, which appears in the

Journal of the Royal Society of Arts:—
Denmark, mainly an agricultural country, which for-

merly grew corn for export, and raised very few cattle, began
to turn its attention to dairy farming after the middle of last

century. With the introduction of the centrifugal cream-

separator and the building of co-operative dairy factories all

over the country in the eighties, the system of dairy farming
spread to even the .smallest farms. The question of improving
the two national milking breeds—the black and white Jutland

and the red Danish dairy cattle—became important, and of

interest to almost all farmers.

The work of improving cattle breeding in Denmark

being, as explained, of fairly recent date, has been gradually

developed in two quite distinct directions. Some features of

the work aim at encouraging prominent breeders to develop
herds capable of transmitting the most valuable qualities of

the breed, and inducing other breeders to take up this work,
while other features aim at the better utilization of the

breeding animals from these .superior herds for the improve-
ment of the cattle breeding in general.

Already, about the year 1870, the classes for single cov.'s

were discontinued, and prizes otfered instead for collections

of cows bred by the exhibitor—a feature which is still con.si-

dered very important, the idea being to draw attention to

the best herds, which can more safely be done when a col-

lection and not a single individual is shown. In 1887, the

State caused special .shows to be held for bulls over three

years old, for the purpose of encouraging farmers to keep the

good bulls for a longer time. The result has been striking,

the number of old bulls shown having increased from 371 to

over 1,200. A special Danish feature has been introduced

with these shows, namely, judging the bulls through their

offspring, inasmuch as no ]3rize is awarded for bulls over five

years old unless their offspring, which must be judged before

the show, ha.s been found satisfactory. This entails a good
deal of work, but has been found very useful.

The judges at shows take into consideration not only
the points of the exhibited animal, but also, in the case of

bulls, the pedigree, including information on the milk produc-
tion of the dam, and, in the case of cows, the milk production
(quantity and quality).

The Cattle lU-eeders' .Association has for its principal aim
the purchase of a good bull. The first Association was formed
in I8S3. From the beginning, these associations also

paid attention to the cows and to the health of the herds ; they
also required accounts to be kept of the feeding and the yield
of the individual cows. From 1887 the State gave a yearly
grant, which helped the movement on. There are now 1,300
Cattle Breeders' Associations, with 1,500 bulls, the State

giving £8 per annum per bull, on condition that the bulls
have taken prizes, that the committee select the best cows of
the members to be served by the bull, and that the committee
at least once a year inspect the herds on the farms as to the
state of health.

While the other objects of the Cattle Breeders' Associa-
tions have been attained, it was different with the required
accounts of the feeding and yield of the individual cows.
The members could not manage these, and when, in the

beginning of the nineties, infoi'mation of the percentage of
fat in the milk was included in the requirements, it was found

necessary to take the whole matter up in a different way.
This led to the formation of the Control Union of Cow
Testing As.sociations. The object of these is to strike
a balance-sheet for each individual cow, for the guidance of
the daily feeding, for the weeding out of those cows which
it does not pay to keep, and for the selection of cows for

breeding. Farmers in a district appoint jointly a '

controlling
assistant', who, once every fourteen or twenty days, visits
each herd, weighs the milk of each cow, estimates the per-
centage of fat, weighs the food given daily to each cow, and
keeps account of it all.

The information with regard to the yield and quality of
milk of the individual cows collected by the Control Union
is taken into account in awarding the prizes at the shows, and
is also made use of in selecting the cows to be served by the
bulls of the Cattle Breeders' Associations.

DEPARTMENT NEWS.

Mr. H. A. Tempany, B.Sc., Assistant Government
Chemist for the Leeward Islands, has been appointed
provisionally for one year by the Secretary of State for

the Colonies to the post of Government Chemist and
Superintendent of Agriculture for the Leeward Islands.

Mr. G. G. Auchinleck, B.Sc, arrived in Grenada
on the 22nd instant, by the R.M.S. 'Berbice', in order
to take up the duties of the post of Agricultural Super-
intendent in that colony. While in transit, Mr.
Auchinleck spent a week at the Head Office, engaged
in work connected with the post in Grenada.

With reference to the announcement in the issue
of the 27th ultimo, relative to the appointment of
Mr. C. R. Kirton to act as Agricultural Instructor in
St. Lucia for a period of six months, it should be stated
that Mr. Kirton, on his arrival in that colony, found
himself unable to take up the duties of the post, and
returned to Barbados by the R.M.S. 'Berbice', on
November 30.
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WEST INDIAN FRUIT.
GROUND NUT EXPERIMENTS IN

DOMINICA AND ST. KITTS.
The chief purpose of these experiments was to deter-

mine the effect, in rehxtion to the yield, of liming the land on

which ground nuts were grown. The paiticulars of the triaLs

were as follows :
—

In Dominica, at the Agricultural School, a piece of land

1,176 feet square was selected and divided into two plots
of ecjual size, which were labelled A and B. The soil,

which had previously grown banana.?, is light, open and
rich in humus. Previous to the experiment, it was broken

up thoroughly and carefully levelled. The amount of seed

sown in each plot was ^-h. The table below gives details

of the manurial treatment and results.

Plot. Manure.

A
B

Yield; Bj. of

cured nuts.

9

12

None

I
Slaked lime,

yi3h owt. per acre.

The plants in part of plot I! did not grow well, and, in

both plots, they were more or less severely attacked by
a fungus. Though the experiment was not quite satisfactory,

owing to the causes just stated, it seems to indicate that

liming would be beneficial in growing ground nuts in the soil

on which it was conducted.

The experiments at the Botanic Station, St. Kitts, were
in continuation of others that have been conducted in former

years. They include observations of the response to liming
of ditl'erent varieties, the latter Vicing Spani.sli, Tennessee Bed,
Carolina Punning and the local variety. An area of ^rV'^cre
of each was planted: one-half of this was limed in each case

while the other half was left untreated. The plants grew well

and no signs of disease showed themselves until they were

fully developed, when the same fungus as attacked the plants
last year ajipeared in a few holes, iiordeaux mixture was
at once applied as a spray, with the n^sult that no spread f)f

the fungus took place. The results in the case of every

variety except the local one, which had not been reaped when
the report was made, are given in the table below. The

weights of the freshly reaj)ed nuts were taken; the loss in

drying is not less than 33 per cent.

Variety. Unlimed jilot.

Spanish 124
Tennessee Bed 120
Carolina Punning G")

Pimed plot.

111.

IKi

119
83

The experiments are more encouraging than has been the
case before, and should be the means of introducing these
new varieties of ground nuts, which have the advantage of

attaining maturity more quickly, and lieing easier to reap,
than the local one. In St. Kitts the Spanish variety is in

most general favour.

It would seem desirable to make eflforts, at the
different Biitanic Stations, to raise acclimatized varieties
of grfound nuts for local cultivation.

Trinidad and the Colonial Fruit Show.
A cataldgue of the exhibits sent from Trinidad to the

recent Colonial Fruit Show of the Royal Horticultural Society
(.see Agricultural S'eivs, Vol. VIII, p. 382), has been lately
received. It was prepared under the direction of the
Permanent Exhibition Committee, Trinidad, and is accom-

panied by a u.5eful leaHet, also drawn up by the Committee,
which contains concise information, such as would be useful
to tourists visiting the island.

The catalogue gives details of the exhibits, which have
been sent up in the following classes: fresh fruits; fresh

vegetables: nuts and .spices: preserves; jellies; crystallized
fruits and marmalades; fruit .syrups; condiments; miscellaneous

products and preparations, including cacao beans and chocolate,
various seeds, lime juice, oil of limes, cassava cakes, cocoa-nut

farine, maize, sugar-cane and rice. In addition to these,
there have been forwarded fifty-six exhibits, consisting of

specimens of fruits, spices, vegetables, etc., preserved in

formalin, among which are represented the lime, mango,
sapodilla, guava, bananas, nutmeg and mace, peppers, egg-
plant, ochro, christophine, cacao and vanilla.

These differences are not sufiiciently great to give any
definite information as to the ett'ect of liming on the yield.

A Useful Aid in Distillation. -Mr. II. A.

Tcmpany, B.Sc, Superintendent of Agriculture for the
Leeward Island.s, has recently sent particulars of a useful

apparatus for sinqilifying the operation of taking the
exhausted material from the still after the removal of essential
oil from it by ilistillation. This apparatus was first suggested
by .Mr. E. A. -Vgar, of Dominica, and consists of wire baskets
made of ordinary wire mesh, supported on a frame formed of

i-inch iron band. In practice, it has been found convenient
to use two baskets, instead of one, each having a height
of rather less than one-half of that of the still. In the case
of a full charge of material, both of these are filled, and

jilaced in the still one above the other. Mr. Tcmpany states
that he has found them, on trial, to be very .satisfactory, and
to give a method of discharging the still which is much
quicker and more convenient than any of the ordinary oncj
that have been tried bv him.
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an erect stem about 4 to 5 feet high; leaflets li to 2

inches long; flowers S-inch long and Over, blue; pods
about 2 inches long.

A USEFUL LEGUMINOUS PLANT.

In L'Af/ronoinlc Tropicale fur September 1909,

there is an accot;nt of a leguminous plant, Tephrosia

j)urpurea, which deals with its suitability for the

purpose of keeping down weeds, in rubber and coffee

cultivation.

For some time, the investigations of physiologists and

agriculturists Lave called attention to the disadvantages of

weeding (in rubber and similar cultivations), but changes of

method in this direction have not been adopted by many

jjlanter.s;
few experiments have been undertaken in connexion

with it in the truly practical sense.

Interest has, however, been awakened, and experiments

with leguminous and other plants have been made to a certain

•extent everywhere. There have been attempts in many
regions, to introduce a plant which, while capable of keeping

down others Avhich are harmful, enriches the soil and does

not do any harm to such trees as rubber. According to

a planter in the Federated Malay States, Tephrosia pur/mrea
fulfils this purpose adnurably. This Tephrosia grows slowly

at first, but toward the end of four months, it attains the

dimensions of a small bush; it then commences to show

superiority over other plants. AVhen fully grown, it is 9 to II

feet high. In plantations, it forms hedges across which no

other plant can pass, and the necessary weeding near the

plants, costs little. The hedges are sufKciently distant to

allow the air to circulate between the trees, and the soil is

always well shaded and kept in good physical condition. As

for the protected trees, these appear to make as good growth
as they do on soil that is completely and regularly free from

weeds.

By growing the plants of Tejj/u-oxia in hedges, a better

circulation around the roots is as.sured and the inspection of

the protected plants is hicilitatod; other methods of cultivation

have their advantages, however, as for example, that in which

each rubber tree is surrounded by Tcphroiiia.

The plants attain a certain height, and should be cut

once or twice a year; but this development gives them an

advaiitafe in condiating lalang and other tall weeds, and as

they do not climb, they may be planted without inconvenience

near rubber and coffee trees. In addition, Tephrosia pnrpu-

rea is a plant which enriches the soil, has few natural

enemies, is very hardy and propagates itself when it is once

established.

The account goes on to show how a great saving

in the ex|)ense of weeding follows the adoption of this

plant in rubber cultivations. It may be remarked that

several species oi Tcphrnsia are common in the West

Indies; among these are 'goat rue' {T. cinerea) and
' Surinam poison

'

{T. toxicaria). Of these, the former

is a loosely spreading undershrub, which tends to run

alone the gro"'"''- ^^^em 1 to li feet long; leaflets ^-inch

to l^inch long; flowers about i-inch long, red, appear-

ing in February to .June; pods spreading, with b to 10

seeds; found in open spaces, thickets and on the sea-

shore! T. toxicaria is an upi'ight, larger plant, with

ORNAMENTAL FLOWERING PLANTS IN

DOMINICA.
In October 1901, seeds of J/i/misups Shnnjieri, the

'
Per.sea

"

of ancient writers, were received at the Dominica

Botanic Station, from Kew. From these, two specimens of

the plant were raised, and the Curator has recently reported

that one of them has flowered. The plant itself is a native

of tropical Africa, and bears handsome, long-stalked, elonga-

ted flowers, which give place to an elliptical, one-seeded

fruit. It is, of course, related to the bullet tree (Mimusops

fjlohosa) of British Guiana, which yields balata.

The Curator of this Station also reports that a specimen

of Baikiaea i>isi{/nis, which had been received in the first

instance from Kew, iiowered there for the first time in March

1908. In the Annual Report on the Botanic Station, etc.,

Dominica, 1908-9, which is just being Issued, the following

reference is made to this plant:
' The young plant of B'likiaea,

insii/nis, a AVest African tree mentioned in last year's

progress report, continues in good health. For several

months during the year itproduced daily from one to four of

its larce and beautiful flowers The flowers usually open in

the afternoon, and fade away about the middle of the follow-

ing day. They are in fuH beauty during the evening and

early morning. The plant, which is growing near to the

main carriage road, has attracted a good deal of attention

from visitors. No seed has yet been ripened. This is

probably the finest flowering tree brought to the West Indies

since the introduction, many years ago, of Aniherstia nohilis.'

The Kew BidloUn, Xo. S, 1909, gives information

concerning this plant as follows :
—

The flowers are 10 inches across when fully expanded

and are remarkable as being the largest produced by any

member of the Leguminosne (pod-bearing plants). The tree

is of erect habit, evergreen, with large, abruptly pinnate,

coriaceous leaves from 1 to 2 feet long; pinnae slightly

oblique, elliptic, 6.inchestoa foot long, and sometimes as

much as 4 inches in diameter. The flowers are borne in

loose clusters on the tips, or in the axils of the upper leaves

of the ripened wood of the current year. The calyx is 4 to

.5 inches long and divides on opening into four linear

segments, the three upper sepals reflex and curl round the

stalk of the flower, the two lower remain united and form

an erect, boat-shaped suiiport, upon which rests the large,

somewhat fleshy lip. The corolla is erect on first expanding,

but the petals gradually reflex at the tips, and the whole

flower is then about 10 inches in diameter. The petals are

snow-white, spathalatc, 6 to 6i inches long, and 3 inches

broad, with undulating margins. The lower petal or lip is

boat-shaped, lemon-yellow in colour, and somewhat more

fleshy in character than the other members of the corolla.

The ten stamens are in two .series, the five longest being equal

in length to the petals,
the other five an inch shorter. The

filaments are slender, villose on the lower half, nine being

connate at the base. Anthers linear, versatile, f-inch long,

primrose-yellow
in colour. Ovary a slender legume 2 inches

long, style slender, slightly shorter than the petals; stigma

capitate, small.
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WEST INDIAN COTTON.
The report of Messrs. Henry VV. Frost & Co., on

Sea Island cotton in the Southern States, tor the week

ending December 4-, is as follows:—
The market remains very quiet, with apparently no

demand. The sales consist of only one crop lot of 3.5 bales

\V. G. Hinson-Midway on private terms for France. In the

absence of an inquiry, the factors continue to hold, viz :

Extra Fine at 37c., Fully Fine at 35c., Fine at 33c. Our

impression is that with orders in hand, especially for quan-

tity, we could succeed in buying at some decline.

On November 27, Messrs. Henry W. Frost & Co.,

reported as follows :
—

Although the figures of the amount ginned this year

jioint to a much larger crop than the last, factors and interior

merchants still think it will bo smaller, the falling otf being

chiefly in Florida; that the plant has ceased bearing, the

crop has all been picked and a larger portion of it ginned

than in previous years, and they continue to hold to their

estimates of 90,000 to 9.5,000 bales. It would reiiuire, how-

ever, a great falling oft' in the ginning from now cm to warrant

these estimates.

(Owing to the fact that this number of the A;/yirnlfnral

Kews went to i)ress earlier, on account of the Christmas

Holidays, itessrs. Wolstenholme and Holland's report is

unavoidably held over.)

THE COTTONS GROWN IN THE
UNITED STATES.

A report entitled AgrieuUural Jm-preffsions of the

Atiwrlni/ii Cotton Crop, prepared by the Director of

Agriculture. Nyasaland, has recently been issued. It

contains an interesting account of the present position

of the various cottons that are grown in the United

States, from which the following extracts are taken:—
.SEA ISLAND COTTON. This is a small high quality cro|)

forming less than 1 per cent, of the American cotton crop,

but of greao importance owing to its high (juality. It is

grown to the highest degree of perfection on .James and

Edistow Islands, which lie to the west and southwest of

Charlestown, in the State of South Carolina. The largest

part of this crop is grown on the coast line of South

Carolina, the interior of Georgia and the north centre of

Florida, the coast countries of Georgia and Florida

producing little cotton owing to the inferior character of the

soil and the absence of necessary labour. With this crop,

planting is very wide and in most ca.ses .5 feet is left between

the rows and 22 inches between the plants, i)lanting

commencing in March and harvesting in the latter part of

August and continuing till December. The island-grown

cotton is much superior to the mainland crop, which is-

always inferior owing to the large amount of hybridization
with Upland cotton, which is grown in close proximity with

the mainland crop, as well as to the lack of humidity in the

atmosphere. The inland cultivators of Sea Island cotton say
that their Sea Island crop is superior to their Upland crop
when the sea.son is warm with much rain, and vice versa

when there is drought. The inland-grown crop is shorter of

staple and lacking in lustre, the best results always being
obtained by growing the inland crop from Island-grown seed.

During the present year the Island cultivators have formed
a union to prevent the .sale of Lsland seed, as they say the

increase of mainland Sea Island is affecting their prices.

It has been predicted by several that there is very
little possibility of extending the Sea Island cotton industry
in America under' the existing conditions. The i)rincipal

reason is that the cost of labour is very high, and the

crop gives such small returns when planted outside of its

ideal conditions. It is more profitable to grow ordinary

Upland in most districts, as it is a far surer cropper, especially
in drought seasons, which frequently occur in the States of

Carolina and Georgia, which have the most suitable situations-

for this crop.
The mainland Sea Island cotton is classified according

to length into 'East Floridas', 1| to 2 inches, 'Floridas', 1^ to

l-J inches, 'Georgias', 1 g inches; and further classified accord-

ing to strength, cleanness and evenness of staple into fancy,
extra choice, choice, extra fine, fine, and 'dogs'

— the average
mainland Sea Island selling from 17c. to 25c. per lb.

ui>L.\Ni> COTTON (Short .Staple). Upland cotton is the

principal cotton of commerce, and is very e.xteusively

cultivated in every State of the American cotton belt. The

principal Upland cotton States are South Carolina, Georgia
and Alabama on the east side of the .Mississippi, and the

eastern half of the immense State of Texas on the west side

of the Mississippi. It is con.sidered that Georgia and

Alabama grow the best short staple Upland, and the best

variety I saw in this country was '(^ook's improved'. The
soil of (icorgia and Alabama is red and rich in iron, much of

it being light and specially suitable for fruit-growing, which

is an important industry in tho.se two States.

During my lour through the States of Georgia and

Alabama I saw few crops which would yield 400 lb. of lint

)
per acre, and many cro[)S which would give under 125 lb.

'fhis is a i^reat contrast to conditions in the delta of Kgyi>t

where 500 lb. of lint or 5 cautars of seed-cotton is considered

an average crop. Texas cotton is inferior to Georgia and

Alabama cotton, and especially that which is produced in

South west Texas, which is distinctly interior to north and

central Texas cotton.

The system of handling Upland cotton in America is

disgraceful; the bale coverings are of the cheapest materials,

and quite inadequate to protect the fibre or hold it together;
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Egypt has nothing to learn from America as to the best

methods of handling cotton. The amount of loss in transit

from the farm to the spinner must in many cases exceed .3

per cent, of the original weight of the bale. The compress
sheds, docks and railway sheds are simply littered with

cotton, and I was informed that many of the cotton factors

pay their office expenses from the samples they draw, and
the cotton collected from the floors of their compress sheds,
and docks. The farmers are largely responsible for this loss,

as they refuse to pay for a better class covering, which can

be obtained at a higher price.

At the present time, cotton seed is in great demand
and finds a ready market at the ginneries, which are

jjrincipally worked by oil millers. Many of the farmers

exchange their cotton seed for cotton meal, as the meal is

more available as a manure. The usual exchange in the

south is 2,000 Bj. (American ton) of seed for 1,200 lb. of

meal; others sell the seed at an average of #1.3 the American
ton. Cattle are scarce in the cotton belt on the East of the

Mississippi, but plentiful in Texas and the West, where large
areas are still devoted to catde ranching. The cotton farmer

never thinks of fattening cattle, but many of the oil and

ginning firms are fully alive to the profit in cattle fattening,
and it is a common sight in the West to see the mills

surrounded with yards where cattle are fattened exclusively
on a mixture of cotton meal and hulls. Hulls are sometimes

purchased as horse foods at !?5 a ton; most of the meal is

exported with the oil to Europe, where it is made into cattle

cakes, etc.

The cotton belt would yield a much larger cotton crop
if there was more mixed farming, for undoubtedly the liest

results in cotton growing are always obtained when the crop
has some form of organic manure as a basis for its food

requirements: fine physical soil conditions are never obtained

by the exclusive use of artificial manures, or insufficient

tillage with no manure, as is the jiractice throughout the

greater part of the American cotton belt.

uPL.\si) COTTON (Long Staple). It is only within

the last few years that long staple Upland cottons have been

cultivated. The crop is almost exclusively grown in the

valley of the Mississippi, on the rich river bottom lands. This

cotton is more delicate than ordinary Upland, and is a much

lighter cropper although the fibre is distinctly superior in

length, being over 1 inch.

Small quantities of long staple Upland are grown in

South Carolina and Georgia, but the area is decreasing in

those States, in fact throughout the cotton belt the tendency
is to give up the cultivation of long staple Upland; and even

in the ilississippi valley it is estimated that the present crop
is about one-fifth of last year's crop in area. Tlje cause of

this decrease in long staple Upland cultivation principally
lies in the fact that the supply has exceeded the pre.sent
demand for this staple, and the present premium of 2c.

per lb. is not sufficient to compensate for the smaller crop

jjroduced by this variety, when compared with ordinary

Upland. Two years ago the premium was as high as 7c.,

and it is considered that when the premium is under 4c.

A pound, it does not pay to cultivate this class of cott;n.

There is little prospect of long staple cottons increasing
in the States as they mature late, and this is becoming the

most important factor in American cotton cultiv.ation, as all

late cotton in aflfected areas is destroyed by the cotton

weevil. It is the general opinion of American cotton experts
.
that all varieties of long staple Upland cottons are allied, or

derived from,
' Allen's Long Staple,' two of the best varieties

being
'

Griffin
' and '

Queen'. In America, long staple

Upland cottons are spoken of as 'Florodora Cottons'.

EOYPTIAN COTTON. During the past two years, America
has imported, on an average, .54,000,000 lb. of this staple

yearly from Egypt; and in 1907 the value of the cotton

imported from Egypt exceeded all previous records, amount-

ing to over .?1 6,000,000. The average price in the Boston
market was 21-9c. per lb., or double the price of ordinary
Upland.

In view of the considerable value of this import, the

Department of Agriculture has been endeavouring to produce
Egyptian cotton in the United States to supply their home
market. The standard Egyptian varieties have been

experimented with, but the experiments have been a total

failure throughout the main cotton belt, extending from
Carolina to Texas. The chief cause of failure is insufficient

heat to mature the plants before the frost sets in. Experi-
ments have met with more success in the south-west, and

especially in the Colorado River region of Arizona; wliere the

deep alluvial soils, irrigation andalongerand warmer summer
approach more closely the ideal conditions of the Egyptian
delta. In 1902, all experiments in the main cotton belt Avere

abandoned; experiments at Yuma, Ariz, and Calixico,

California, were commenced, Yuma being the chief centre
of experiment.

During the first three years, these experiments were

practically a failure, but after five years' acclimatization and
selection great improvement was attained, and now the

Department hopes to produce Egyptian cotton for its own use,

although it will never produce it in large quantities. I was
unable to visit Yuma, as the distance was too great, but
discussed the problem with Mr. Kearney at the Department
of Agriculture, Washington, who has charge of those

experiments. I examined some of the fibre produced in Ari-

zona, and consider it wanting in colour, gloss and evenness
of staple, but of good length and strength. The Department
has had grsat difficulty in keeping it pure, as it readily crosses

with Goxxypium hirsutinii, and they discourage the growth of

Upland cottons in the locality of the experiments. I am of

opinion that American-grown Egyptian will never compete
with Egyptian proper, as the loss of lustre and colour makes
it of less value for mercerizing, which is the chief quality of

Egyptian cottons. The American experiments are interesting,
as they clearly demonstiate the value of acclimatization, and
.show that poor results at first do not necessarily mean
that a variety is hopelessly unsuitable for introduction.

Rice in British Guiana.

The last fortnightly report of Me.ssrs. Sandbach,
Parker & Co., of Georgetown, on the rice industry of

British Guiana, dated December 10, 1909, gives
information as follows :—

The weather during the fortnight under review has
been showery, which is not unusual at this time of the year.
Should the coming fortnight be a wet one, milling on factories

not equipped with a drier will have to be suspended, and as
a result, the price of the cleaned article may improve.

Milling continues general throughout the colony; 2,391

bags have been shipped to the West Indian islands for the

fortnight
—a decrease of 1,400 bags, as compared with the

previous one.

We quote to-day, f.o.b. Demerara, for good export

quality :—

Nominally 16.<!. 6^?. to 17s. Qd. per bag of 180 ft), gross.
I.5.S. (Jd to 16s. M. „ „ „ 164 a. „
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EDITORIAL NOTICES.

Letters and iMait,er fur publication, as well as all

fipecimens for nauiuig, should be addressed to the

Commissioner, Injperial Depurliuent of Agriculture,
Barbados.

All applications for Cojiies of the
'

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

the Department.
Local Agents: Messrs. Bowen & Sons, Bridge-

town, Barbados. London Agents : Messrs. Dulau &
Co., 37, Soho Square, \V. A complete list of Agents
will be found on page 3 of the cover.

The Agricultural News: Price Id. per number,

post free 2d. Annual subscription payable to Agents,
2s. 2d. Post free, 4s. 4d.
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NOTES AND COMMENTS.
Contents of Present Issue.

In the editorial, the uses and scope of the peri-
odical publications of the Iinpcnal ])epartmeiit of

Agriculture are discussed.

A descri|ition of interesting experiments with

ground nuts, which have been undertaken in Dominica
and St. Kitts, is given on page 404.

In relation to Dominica also, an account of notable

iloueniig plants that are at present growing in the

Garden will be I'ouiid on pagi' 40.5.

An abstract of a useful repurt on the cottons at

present being grown in the Ignited States is presented
on page 406.

The Insect Notes of this number, on page 410,
form the conclusion of the series of articles on the

Natural History of Insects. In this one, the functions

of digestion and reproduction are treated.

A useful sviminary of such of the more recent

niy< ©logical work of the Department as has been
des-cribed to readers of the Agricultural News is

contained on Jiage 411.

A further, interesting contribution to the state

of knowledge in regard to the supposed poisonous
properties of wild ipecacuanha {Aschpias curassavica)
appears on page 41,5.

The Late Sir Alfred Jones, K.C.M.G.
Telegraphic news was received on December 14

that Sir Alfred .Jones had died of heart failure, follow-

ing a chill, on the 13th instant.

Sir Alfred was born at Carmarthen in 184G, and

early showed an aptitude for commercial affairs. It
was this aptitude that led to his becoming the senior

]iartner of the firm of Elder, Dempster & Co., the
noted shipowners. He was one of the first to recognize
the value of the undeveloped resources of the Empire,
and the results of his work in assisting in the expansion
of trade in West Africa and .Jamaica remain as-

a testimonial to his abilit}.

Among his other positions Sir AUred was an Hon-
orary Fellow of Jesus College, Oxford; President of the

Liverpool Chamber of Commerce; Chairman of the
Bank of West Africa, Limiteii; and Founder of the

Liverpool School of Tropical Medicine It is hardly-

necessary to say that his death has caused almost
as great a loss to colonial interests generally, as to the
more particular commercial concerns which he chiefly
directed.

Lime-Seedlings in Nurseries.

Useful information in connexion with the raising
of lime-seedlines in nurseries is given in the annual

report on the Experiment Station, St. Lucia, which has

recently been issued. It appears that the lime-seedlings
raised in August 1908, were seriously affected, while

quite young, by heavy rains and flood water, and in

consiquence damped off in thousands. As soon as the

damage was observed, the seedlings were sprayed with
Bordeaux mixture, with a repetition of the treatment
alter twelve days. The opinion is given that this
doubtless pre\'enled the total loss of the seedlings.

(Jb.-ervatious would appear to show that the disease
commenced at one end of the seed plots; when it was
noticed first it had taken possession of three quarters-
of tne area of the plot, and was advancing rapidlv,
showing a very distinct boundary betu-een the healthy
and diseased areas. After spraying, the line of this

ooundary remained fixed and conspicuous, proving that
the fungicide had effectually arrested the course of the
disease.

Tlie Preservation of Timber.
On page 249 of the current volume of the Agri-

cidtund News, a note was given on the Powell Wood
Process. Further particulars relating to this process
appear in a recent number of the Journal of the Royal
^Sacirlg of Arts (October 22, 1909.) The process
consists of boiling timber in a saccharine solution, and
then drying it in specially constructed chambers. The
inventor of the process obtained his idea through
observing that the timber used for flooring or wall

plates in sugar refineries never appears to be affected

by dry rot. From a number of experiments, he was
led to conclude that wood which had been boiled in
a mixture of molasses and water, and carefully dried in
a kiln, could be seasoned rapidly without splitting or

cracking. In its developed state the process includes
the addition of other ingredients which also give
immunity to the action of white ants and teredo.
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A New Mexican Fibre.

In L'Aiiriculturc Fratiquc ties Pai/s Clmads for

September 1909, an account is given of a new Mexican

fibre, the iiiforniation concernincj which was furnished

bv the American Consul at Manzanillo. It is obtained

from the plant Centaurea salmantica, which is known

locally as
' escoba '. This is a kind of shrub which

attains a height of IS inches to .5 feet. Its name, which

means ' broom ', is derived from the fact that the

natives cut it every year, and, after having dried ir,

mnke small bundles of it, which they use for brooms.

In those paits where it is abundant, large r-jpes

are made from it in the following manner. Aftf-r cut-

ting it, the natives sink the shrub in a slowly running
stream for about two days, afoer which treatir.ent, the

balk is easily removed. When it has been stripped
and washed, it yields a long, delicate and .'^ilky fibre,

which is very strong and of which the ropes are made.

The plant grows abundantly in open places, and

when it is cut at the end of the season it makes

a second growth which is sufficiently large for a fre.sh

crop to be obtained from it after the f illowing rainy
season. It does not require any cultivation or replant-

ing, and grows very vigorously. On account of the

strength and durability of the fibre ahd the abundance

of the plant, a large industry will probably be estab-

lished, as much for the manufacture of ropes as for that

of the sacks which are used in every part of Mexico for

carrying burdens on the backs of animals.

Oil Seeds in British India.

According to the Monthhj Coasnlar and Trade

lieports for October 1909, practically all the cotton-

seed e.\'ports from Bombay go to England, two-thirds

of the sesamum seed from Bombay to France, and

nearly all the ground nuts from Madras to France. The

largest export of ground nuts from Bombay took place
in the fiscal year 1895, when 7S,4S'S tons were des-

pitched to foreign ports from Bombay alone. Since

then, the figures have rapidly fallen to 2,890 tons

during 1903, and at present this once important export
trade may be considen d as practically extinct, as far

as Bombay is concerned, the decline being attributed

to disease and exhaustion of the soil, to the restricted

areas and reduced out-turn consequent upon unfavour-

able seasons, and to the large use of the nuts in the

manufacture of oil for local consumption.

Very little, if anj-, cotton seed is pressed for oil in

India. Interest is just beginning to betaken in the

possibilities of an indigenonsindustry for the production
of edible cotton-seed oil. It is estimated that the

cotton seed available for such a purpose is 1,500,000

tons a year, India being ne.xt to the United States as

the greatest producer of raw cotton.

The exports of ground nut oil to foreign countries

are not of sufficient importance to be given a separate

heading in the Government trade returns. In the fiscal

year 1907, only 17,000 gallons was exported. There

is, however, an enormous trade in this article between

the port of Madras and Burma. Madras is the centre

of both the ground nut and ground nut oil trade.

Ground nuts seem destined in the near future, however,

to e.xcite much more interest than in the jiast
for the

Government is making ever}- effort to improve i he seed

by the introduction of a new and better quality (r»m

Mozambique and Senegambia, In the Madras Presi-

deii';y, where it has hitherto been raised on a system-
atized scale in a very circumscribed area on the

Coromandel coast, it has been introduced with the most

encouraging results, and on the Malabar coast it is now
grown as a dry land crop, where it has proved far more

profitable than the dry land crops that are usually

grown. The bulk of the Indian manufacture of ground-
nut oil is in the hands nf ordinary native pestle-and-
mnrtar pattern rotary mills.

The quantity of sesamum oil exported in the fiscal

year 1908 was 161,581 gallons, valued at 8105,123; and
in 1909, 174,210 gallons, valued at S105,254. Almost
all of this goes from Bombay, and the chief markets
are Mauritius, Arabia, Aden and Ce3lon.

The Lumber Trade of the West Indies.

Information concerning this trade is given in the

Weekli/ Report of the Ijepartinent of Trade and
Commerce, Canada, No. 289. From this it appears
that the lumber trade of the British West Indies,
British Guiana and Bermuda amounted during the

year ending March 1909, to £561,624; of this sum,
£421,922 was the value of imports, and £139,702 that

of exports. Of spruce, white pine and hemlock, the

amount from Canada wms £41,931 and from the United
States £29,142, showing a difference in favour of

Canada of £12,789.
In unclassified lumber, the imports from the United

States were £37,273 and from Canada £9,900. Of the

wood imported, pitch ])ine had the greatest proportion,
its value being .tll4,375: all this came from the South-
ern States of America. In the export of wood from
the above paits of the West Indies, Jamaica, British

Guiana, Trinidad and the Bahamas led with £90,277,

£27,370, £7,882 and £6,178, respectively.

Tile Manufacture of Guayule Rubber.

In the Journal of Industrial and Engineering
Cliemistry ior April 1909, an account is given of the

extraction and manufacture of Guayule rubber. It is

shown that the shrub, when perfectly dry, contains

9 per cent, of pure rubber. The extraction of the rubber

by such solvents as carbon disulphide and benzene has

ceased to be employed in Mexico: in only one case is

this effected by boiling for six hours, with a solution

containing 6 per cent, of caustic soda. Mechanical

processes for extraction are almost exclusively employed
now in this industry.

The rubber obtained is black, of a pitch-like

consistency, and contains 20 per cent, of resin. Inves-

tigations have shown that the wood of the stem does

not contain any caoutchouc; the largest amount is

yielded by the bark of the stem and the root. Of
these, the former contains 21 '4, and the latter 19'5 per
cent. The rubber ^'ontent of the branches and leaves

is 9.7 per cent.
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INSECT NOTES.

NATURAL HISTORY OF INSECTS.
I'aKT V. Dli-lE^TIOX

DKiESTlON.

The digestive system in insects, in its simplest form,
consists of a cylindrical tube, extending in a direct course from
the mouth to the anus. In the more specialized insects, the

alimentary canal is very modified, being folded and doubled
on itself in such a way as to give it a length considerably in

excess of the total length of the body. The organs which
are concerned with feeding and digestion occupy a very large

proportionate part of the entire body cavity, Fig. 4-5 (see

Agricultural Nexus, Vol. VIII, p. .378) will give an idea of

this. The cross shaded portion is the alimentary canal. Food
taken in at the mouth passes by means of the oesophagus, or

gullet, to the stomach. Sometimes a croii and gizzard are

developed, the crop for storing a portion of food, the gizzard
with strong muscles and chitinous ridges and hooks, by means
of which the food is reduced to a finer condition before entering
the stomach. In certain insects, at least, a larger part of the

actual digestive process is carried on in the crop, and in these

insects also, the gizzard serves as a strainer through which
the finer portions of the food with digestive fluids are carried

to the stomach, in which absorption takes place. The stomach
is a large digestive region (Fig. 4-5; AL) from which the food

passes to the intestine, colon, rectum, and to the anus, where
waste and undigested food is voided. The food canal is

composed of three sections, the fore-gut, mid-gut and hind-gut,
The manner of taking food also varies greatly among

insects. Certain insects such as grasshoppers eat vegetable
food, with biting mouth parts, in both larval and adult stages
of their development. Others, .such as j)lant lice and cotton

stainers, take plant food by means of .sucking mouth parts
also during the whole of the larval and adult life. Others, still,

feed with biting mouth parts in the larval stage, and in the

adult one either do not feed at all, or get their food by sucking
the juices of plant.s and flowers. ^lany butterHies and
mot-hs are examples of this. Other examples of the variety
of ways of feeding are to be seen in the mos(|uito, the larva

of which is a scavenger or predator in stagnant water, while
the adult male sucks the juice of fruits and fiowers, and the

adult female sucks the blood of animals. Another example
is to be found in many bees and wasps, where the same
individual possesses mouth parts develo[)ed fur Imtli biting
and sucking.

The manner of feeding has a great infiuence on the

development of the food canal. Larvae, with biting mouth

parts, which feed on vegetable matter have very large

alimentary systems, while predaceous insects have smaller

ones and those which .suck the juices of Howers and ]ilants, and
the blood of animals, even less. Certain insects which suck
their food such as Lepidoptera, Diptera and Henii|)tera, have
a development of the gullet which acts as a sucking-pump,
by means of which the food is taken n\) and forced back into

the stonuich. In bees and ants, the region of the gizzard is

occujiied by the honcy-stoniach, into which the noct-ar can be
taken and kept separate from tiie actual food of the insect.

The nectar or honey can be di.sgorged at will.

Attached to, or communicating with, the alimentary canal,
there arc two or three ditlerent kinds of glands, each kind in

pairs or a number of pairs. The salivary glands open into the

mouth, and in addition to possessing the function of moisten-

ing foods, they are often developed for quite different purjjoses.
For instance, the silk glands of the silk-worm and many other

caterpillar.s, the poison glands of mosquitos and of certain

.\XD liEi'IlODUCTION

Hemiptera are salivary glands, or portions of the salivary
glands specially developed for the purpose. Other poison
glands, scent glands, and glands for many special purposes
occur in insects, but quite apart from the digestive system.
The kidney tubes, or 'malpighian' tubes, of insects communi-
cate with the food canal, at the juncture of the mid-gut with
the hind-gut, that is where the stomach and small intestine

join. These are often very numerous, and their function is

excretory, similar to that of the kidneys in other animals. The
waste products are passed into the intestine, and thence
voided tiirougli the anus with the undigested food and other
waste matter.

REPRODUCTION.

Reproduction in insects is sexual, as a general rule, the

organs of the two .sexes being borne in separate individuals.

Hermaphroditism (the two sexes in one individual) does not
occur normally, and it is not known that hermaphrodite
insects ever reproduce. The sexual organs are well devel-

oped, the testes of the male producing the spermatic fluid,
and the ovaries of the female, the eggs. In the female of

many species, the ovipositor is developed wiih special refer-

ence to the situation in which the eggs are to be laid.

Certain grasshoppers are able to force the abdomen into the
hard ground; some crickets, thrips, and many other insect.s

have saw-like ovipositors, with which cuts are made in the
surface of i)lant ti.ssue; piercing ovipositors, of which the

stings of the bees, ants, and wasps are good examples,
puncture the tissue in which the eggs are to be laid.

Asexual reproduction occurs in plant lice, during
a portion of the year, and in a few other insects. This

parthenogenesis, as it is called, is a normal feature in the

life-cycle, and the off-spring consists of females. The queen
of the honey-bee is able to lay, at will, fertilized egg.s
which produce female, and unfertilized eggs which [iroduce

male, ins^^cts. Another kind of asexual reproduction some
times occurs in insects, known as paedogenesis. The larvae of

certain Cecidomyiidae are capable of giving liirth to young,
and in another group of small Hies the pupa deposits
unfertilized eggs which are capable of hatching.

The papers on the Natural History of In.sects are con-

cluded with the present article. The five parts, taken together,

give a comjirehensive view of the vital processes of the

in.sects, and also show the differences and likenesses between
the insects and the nearest relatives, the Crustacea, the

Myriapoda and the Araneida. The structure, growth, senses

and circulation, the nervous respiratory and digestive systems
and the reproduction of insects have all been treated briefly,
but in such a way, it is hoped, as to give the readers of the

A'iricultural News a general knowledge of insects. The

illustrations, eleven in number, will be found to aid in

understanding many of the points. If these arti(;lesare taken
in conjuucliiin with those relating to the orders of insects,
which afipcared a short time ago, and for which the following
references may be consulted, a general outline of West Indian

entomology may be had. These references are as follows:^

(Grasshoppers, Vol. VI, p. 218; crickets. Vol. \l, p. 10(i;

jjond Hies, Vol. VI, p 2()6; Hemiptera, Vol. \ll, p. 138;

Lepidoptera, \o\. VII, p. 234; Coleoptera, \o\. Vil, pp. 250,
2(!<); Diptera, Vol. VII, pp. 314, 330, 346; Siphonaptera,
\(.l. \TI, p. 34(5; Hymenoptera, Vol. VIII, p. 234.
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FUNGUS NOTES.

SUMMARY OF RECENT INFORMATION.
The following is a short sununai-y of

cernini; the phmt diseases that have come

-d

information con-

under the notice

of the ilycologist to the Department, since April of this year,

and of which mention has already been made in the Aj/ri-

cultural Xews.

ON COFFEE. A disease of leaves, stems and berries due

to Sjihaerostilbe. flai'idnni. Massee, reported from Dominica.

Agricultural News, Vol.Vin,pp. 292 and .395. The illustration

on this page (Fig. 50) shows the fungus causing this disease,

and its eti'ect on a coffee leaf. A complete account of the

fungus is given on page 395 of the current volume of the

Agricultural News.

ON GROUND NUTS. Domi"

nica. Two fungi are report-

ed as causing disease of the

leaves: Urech antrhidis,

forming minute brown pus-
tules scattered over the

blades and petioles; and

Cercosjiora personata, form-

ing rather larger black

circular spots on the leaves;

on these spots the fructifica-

tions appear as brown
pustules. Uredo arnchidis has

also been reported from

Montserrat.

A root disease due to

an unidentified fungus also

occurred in Dominica and

St. Kitts; the fungus was

found on various other

plants in Dominica and

Barbados.

liemedial measures ap-

plied to the leaf diseases

met with partial success.

(Af/ricultural News, Vol.

Vill, pp. 315 and 347.)
ON SC.\LE INSECTS. The

red lieaded fungus, Sjihaero-
xtilhe coccophila, has been

found in Dominica, St. Lucia,
Grenada and St. Vincent,
on various scale in.sects, mainly however, on Mi/tilnspis
eifricola. Recently a different iorm of red conidial fructifica-

tion, either due to the moist conditions or that of a variety,
has been found in the interior of Dominica.

The white-headed fungus, Ophionectria coccicola has

recently been recorded to be widely spread in moist situa-

tions in Dominica on Mytilaspds citricola and Chinnaspis
citri, on which it proved a most effective parasite. Both the

conidial and ascigerous conditions were found.

Mi/riauijiutii Duriaei has been recorded from Dominica,
St. Lucia, St. Vincent and Barbados, mainly on Jifi/tilaspis

citricola and C'/tionaspis citri. It appears to occur more

generally on those insects living on twigs or stems, rather

than on those living on leaves.

The Shield Scale fungus has been found in Antigua,
Dominica, Grenada, St. Vincent and Barbados. The scales

attacked were Lecaiiium idride, L. hesperidum, L. nigrum,
L. oleae, L. hemisphericum. It is most effective in moist

situations, but has also been recorded by Mrs. Patterson on

a guava in St Vincent, growing in a somewhat windy
situation; though under these circumstances its effect was

considerably diminished. The same observer has recorded the

occurrence of the same, or a very similar fungus, on aphids.
It is interesting to note that the red- and white-headed

fungi and the shield scale fungus have been found growing
on scale insects in Dominica on a plantation of limes, in the

forest, which was at .some distance from any other limes.

This would seem to indicate that these fungi may have spread
to tlie insects on the limes from others on the forest trees,

and that the fungi are very possibly native to Dominica.

Further observations in

connexion with this idea

would be useful. (Agri-
cultural News, Vol. Vill,

pp. 154, 186, 202, 299.)
In addition to what has

been said, it may be stated

that a disease of lime roots

occurring in Antigua and

Dominica, and a m i n o r

disease of cotton bolls from

Montserrat are under inves-

tigation, and it is hoped
that some account of these

di.seases will be published

shortly. Investigations are

also being made into preva-
lence of species of Lasiodi-

2)lodia, one of which attacks

cacao, and as to the possible

identity of some of the.se

fungi with that on cacao.

It is becoming apparent that

the latter genus and some
of its allies are very wide-

spread and probably of con-

siderable importance in these

islands.

To illustrate this, it is only

necessary shortly to sunima-

;. 49. SrH\ERosTiLBE FLAVIDUM, Massee. rize the species already known

(Kindly lent by H.M. Stationery Office.) in the West Indies. Diplodia
cacaoicnla occurs on cacao, causing 'Brown Pod', and 'Die

back', and also is found on sugar-cane. Jjisidijilodia sp. attacks

the roots and stems of cacao, and has been known to occur

on the pods. There is evidence to indicate that th«se two

fungi are identical. Diplodia, epicocos is reported as occurr-

ing, in conjunction with Pestalozzia paliaarum, on cocoa-nut

palm leaves, and Botryodiplodia sp. causes a root disease of the

same tree. Botryodiplodia dipilocarpa has been found

attacking orange trees. Other species, not as yet definitely

identified, have lately been found on different host plants in

the islands. The identification of some of these with species

already recorded might lead to interesting and important
results with regard to the infection of healthy cultivated

plants, such as cacao or limes, from diseased plants, or from

decaying stumps in the forest; it would probably also

provide information on the question of the infection of one

kind of crop from another of a different kind, when the two

-A
<'7^.

m"

crops are growing in close pro.ximity.
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The Curator of the Botanic Station, ^lontserrat, states

that specimens of the Agave found growing in quantity near

the coast between O'Oaras and Koaclies have been recently
sent to Dr. Trelease of the St. Louis liotanic Gardens, U.S.A.,
who states that the plant stems to show a specific, or at

least a very strong varietal, difference from the typical

Ai/avc Kiirnttii.

GLEANINGS.

Statistics show that the most valuable export from

Zanzibar is cloves. The value of this in 1008 was £261,960.

The amount of arrowroot starch

St. Vincent during 1908-9 was 5,194,727 It

1906-7 the amounts

4,643,124 a.

exported from

]nl907-Sand

were, re-ipectively, 4,.")01,637 Ri. and

The exports from the Bahamas with the greatest value

during 1908 Avere sponges and sisal, which amounted to

£94,238 and £42,627, resjiectively. Xext in value came

fres-h and preserved pineapples with £22,8.53.

The world's production of phosphates in 1908 was about

4,690,000 tons, and the consumption 4, -590,000 tons. It is

estimated that the production in 1909 will be about .5,000,000

tons. (Engrau, XXIV, 1909, No. 12.)

The French A.5sociation Cotonniere Coloniale rejiorts

that the cotton crop of Dahomey for the last season has been

very satisfactory, the total production being estimated at

rather more than 100 tons of lint {Dr'prche Cohminle,

September 30, 1909.)

An interesting indication of the increased im[)ortance

which is being attached to the subject of Tr^olcal Hygiene is

ailbrdcd by the fact that a suggestion has oeen placed before

the Indian Tea As.^ociation to the effect tljat this Association

should undertake the organization of a depaitment to advise

generally on medical and sanitary measures.

The Acting A'ice-Consul for Samoa reports tliat

year 1908 has l)een a prosperous one. The export of (

the

pra

amounted to 10,000 tons and of cacao to 200 tons. The

production of the latter is steadily increasing, so that in

a few year.s' time the annual yield may reach 2,000 to 3,000

tons. The cpiality of Samoan cacao is stated to lie very

superior.

A report recently issued bj' the Economic Department
of the Indian Government states that the South African fibre

known variou.sly as 'aramina', 'guaxima', and 'naxyma', the

product of Urena lobata, is not very different from jute, though
somewhat harsher, with a staple of 4 to 6 feet in length.
The plant is widely distriiuited in India, being practically
a jungle weed in Assam, Burma and Chittagong.

In accofdar^e with the pro[iosal of the Departmental
Professor of Agriculture, Corsica, and others interested in

the development of agriculture in that island, experiments in

cottongrowirg have been undertaken in recent years. At

lir.st, the results were not satisfactory, liUf those obtaii:ed in

1908 were more encouraging, and showed that, at least from

a botanical point of view, cotton can be giown in Corsica.

The varieties tried were Egyptian and U[iland.

A report from H.il. Legation at Buenos Ayres states

tliat a Government project has been agreed upon for turning
to account vast districts of Argentina, which are unpro-
ductive at present, by ihe adoption of systems of irrigation
in them. The scheme is being undertaken in conjunction
with the railway companies, and the sum of £.50,000 has
been voted for preliminary surveys.

The raw sugar industry in Formosa has been developing
very rapidly during the last few years. The yearly ])roduc-

tion, which was about 60,000 tons in 190.5, has risen this

year to 120,000 tons, and promises shortly to reach 180,000
tors. It is expected that the output will, at no distant date,

sL-pply the greater part of the .Japanese demand. (The Board

of Trade Journal, October 14, 1909.)

It has been decided to hold a Congress aed Exhibition

in coniii-xim with the cultivation and preparation of fibres,

under the auspices of the Netherlands Indian Agricultural

As.sociation, at Sourabaya, .Java, on July 3 to 8, 1911. The

Congress will attach particular interest to such fdires as

Sisal, Manila hemp, jute, and its substitutes, kapok, and

liine-ap[)le fibre. Toward the end of the Exhibition, tests

will be made of various types of machinery employed in the

preparation of fibres.

The pioduction of peppermint oil has been introduced as

a new irdustry in North Formosa, and aj)pears to be
.attended with success, although the project is in the experi-
mental stage. During 1908 (the first year) 6,500 It), of leaf

were obtained from three crops on 1 acre. This produced
about 105 ft. of peppermint oil which, valued at 6s. per tb.,

gives £31 lO.sv per acre. The cost of production was about
£20 per acre, so that the net profit was about £11 or £12
[ler acre. The oil is steam-distilled, and is said to be of

very good quality. {Diplomatic and Considar Reports,
No. 4,240 -Vinnial Series.)

The latest practice in the shipment of bananas is repre-
sented in the S.S.

'

Tortnguero', which was built on the Clyde
by Messrs. Alexander Stephen A- Sons. This vessel is of

5,000 tons gross, and has insulated sjiace of 220,000 cubic

feet, 175,000 cubic feet of this being occupied by fruit bins,

in which the cork for insulation has a thickness of 7 to, S
inches. The bins are so constructed that the fruit is pre-
vented from touching any metal surface during transit. Th«
air is cooled to 55" F. by means of a Hall's carbon dioxide

refrigerating plant. While on the voyage the fruits are not
stored with a covering of any kind.
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STUDENTS' CORNER.
DECEMBER.
Skcoxi) Peeiod.

Seasonal Notes.
Eeference has been recently made several times to green

dressings, in the Afirifultural JVen's, and much information

in connexion ^vith them has been given, ilake notes of this,

and consult in the same way other (jublications which deal

with the subject; details of useful experiments with these

plants will be found in some of the annual reports on the

Botanic Stations and Experiment Plots that have been issued

for 1908-9, as well as in those of former years. In making
the notes, leave room for recording the results of observa-

tions, and suggestions for future exiieriments. Take the.se

notes into the field, where green dressing crops are raised, and

verify, as far as possible, the information which they contain,

adding any facts that may be the outcome of your own

scrutinj', and placing on record any ideas for future experi-

ments that may occur to you. Remember that leguminous

plants are not the only ones that are employed for the pur-

pose of furnishing green dressings; other plants which do not

increase the food value of the soil by simple addition are

u.sed as well. If such plants have no effect on the total

amount of plant food that is in the soil, why are they used 'I

What effect has buried vegetation on part of the plant food

that is already in the soil ?

When green dressings are being turned in, note which

of them become incorporated with the soil most (juickly.

AVith what kinds of soils does this incorporation take place
most rapidly ? In comparing the growth of various green

dressings, the amount of head growth provided should not

only be considered, but also the mass of decaying matter

below. The Bengal bean and the jiurple bonavist bean have

much more of the former than either the pigeon pea or the

horse bean. What special use has been recently suggested
for the Bengal bean, in relation to lime cultivation ! Give any

explanation that you can of its action in this connexion. In

comparing the growing plants of various kinds of green

dressings in the field, it will be noticed that some are not

attacked by insects to any extent. Give a simple explana-
tion of this. Nurseries for the purpose of providing
seed for planting next year's crop of green dressings should

be prepared.
Make careful observations on the beans of fermenting

cacao, with the object of ascertaining the more obvious

changes that take place. Note how the cacao is dried,

and record any precautions that are of special importance
in this connexion. A good opportunity will have been

recently provided for making thorough inspection of the

trees in the cacao plantations, with a view to gaining
information as to the diseases and pests by which it is

chieHy attacked, liefer to the publications of the Depart-
ment for the purpose of identifying these, and in order

to obtain information as to the best ways for preventing
them from attacking the trees, and as to remedies for them.
What are the chief ways in which fungi, when they are

deprived of the food that is contained in the tissues of living

plants, are enabled to survive until the food supply is

restored ?

Where limes are grown, conduct a .similar examination to

that which has just been described for cacao, giving special
attention to scale insects. In what ways do these jiests cause

damage to the trees which they infest '. What class of poisons is

employed for the purpose of reducing their numbers ? Consult
the publications of the Department with a view to gaining

information as to the way in which these and other insecti-

cides are made. Why is the practice sometimes adopted of

tying branches, on which scale insects or their remains are

present, into trees that are already infected by them I

Questions for Candidates.
PKELUIIXAEY QUESTIONS.

(1) Exi>Iain what is .-meant by a well balanced ration

for
sJ;ock.

(2) In selecting cotton plants which will provide seed

for a future crop, to what points would you pay particular
attention '.

(3) State what you know of any [Ji-ocess in which the

nitrogen of the air is used for making manures.
INTEEJIEDI.\TE QUE.STIONS.

(1) Why is it preferable to apply fresh manure to light
soils than to use it for heavy soils ?

(2) Describe a method of preparing a AVest Indian
starch on a commercial scale.

(3) How is the nitrogen in sulphate of ammonia ren-

ilered available for plants
'

SCIENCE IN ELEMENTARY SCHOOLS.
ST. LUCIA.

The Code of Rules for the Government of Elementary
Schools, which has recently (September 3, 1909) been issued

in St. Lucia, shows that Blackie's I'rojyical Feader, Parts

I and II, and Natni-e Teaching are chiefly used as aids in

teaching science in those schools. Assistance is also afforded,
at most of the .schools, through the possession of school

gardens (see Annual lie[iort on the Botanic Station, etc.,

St. Lucia, 1908-9). Instruction is also given in the rules of

tropical hygiene. In order to help teachers in the courses of

nature study, the following scheme for employing JVafure

TtacIiiiKj is given as part of the Code, and as it may be useful

to others, it is reproduced here. The numbers refer to pages;
those on the left relate to the purely instructional parts of

the book, while tho.se on the right give the pages whore the

corresponding practical or observational work appears.
T/ic seed: parts of a seed 1-3

Plant foods in seeds 4-5

Raisinij seedlings 1-5-21

Germination
; pigeon peas, guinea corn,

castor 5-13

Gerinination of henn, cum and cotton seeds 21-2.3

The root; root-hairs: root-caps 27-28; 34-35

Roots, including growth 29-31
;

35-36
The stem; uses of stems 44-47; 56-58

Stems; structure and uses 47-50; 58-59
The leaf 71-75; 88-90

Leaves, structure and uses 75-81; 91-97
The soil 105-107; 116-117
Water in soils 107-109

Vegetable matter in .soil 111-114; 123-125
Plant food and manures 127-128; 133-136
Flotrers and fruits 14G-150 ; 164-165
Parts of a flower 150-157; 165-167
Weeds 173-175
Insects ; life-history of a caterpillar 179-181; 187-190

The schedule states that pupils of Standard IV, or

under, will only be examined in the subject-matter in italics,

while those in I Standards V and VI must take the whole

course, a more thorough knowledge of the whole subject being
required of those in Standard VI. It is interesting to note

that the collection and preservation of plant specimens is

encouraged, and that arrangements for the inspection of these

have been made.
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DO-vixiGA : hepoet on the botanic
STATION, AGRICULTURAL SCHOOL AND EX-
RERIMEST PLOTS. lUaS-'J.

The expenditure for the year was £705 O.s. 6(/.: of thi?,

£358 4s. 11(7. was spent on the upkeep of the Botanic

Garden, including the ornamental grounds, exi)erimental

area, and nurseries. The sum received from the sale of

plants, cured cacao, fruit and seed.s was £340 15.s-. 7t7. The

expenses of the Prize-holdings Competitions were met by
a vote under the head of Special Services, allowed by the

Imperial Department of Agriculture, amounting to £33 lOs.

Particulars are given of the chief flowering and economic

plants that are grown in the ornamental part of the Garden
The number of plants distributed during the year from the

nur.sery at the Garden, was 67,596; by fa.r the greatest
number of these were lime.?, both ordinary and .spineless, the
total number being 55,648: the number of cacao plants
w'a.s 5,613. A large number of seeds wa.s also sent out,

including those of cacao, species of rubber, green dressings,
shade trees, various coifees, the spineless lime, and vegetables.

The economic plants in the Garden include twenty
different kinds of rubber-yielding plants. Of these. Para
rubber (Ilcrea Ijrasiliensis) has shown itself to be the best;
Central American rubber (Castil/oa elasfira) stands next in

order. Samples of rubber from both of these kinds, which
were sent to the Imperial Institute for examination, received

favourable reports. After these, Rambong (Assam) rubber

(Finis e/asiica), and Sapium (Sapium Jenmani And Sapivin
aticupariuin) appear, so far, to be best suited for cultivation

in Dominica. The grafting of cacao is being continued; 246

grafted plants were distributed during the year, and some
were planted at the Station. Marked .success has been
obtained in the experiment of grafting plants of the alli-

gator cacao {Theoljroina pentarjona) on to Forastero stocks;
at the time of reporting, there were 200 of these grafted
plants at the gardens, and 400 had been distributed
to e.?tates for experimental cultivation. Attention is

drawn to the fact that, although the Station will be able
to aid planters in obtaining grafted plants, the denrand
for these prevents a large number from being allotted to any
one applicant. The collection of mangos is making good
progress, and there is now a steady demand for grafted
plants in Dominica. The other plants, of wliich particulars
are given are coffee and spineless limes.

During the year, exhibits were sent, by the Permanent
Exhibition Committee, to four exhibitions, of which three
were held in London and one in Canada. At all the.se, the

cai)ability of Dominica to produce good fruit was successfully
demonstrated. The popularization of green limes was one of

the chief objects of the Committee in forwarding material to

these exhibitions, and to this end, free distributions of the
fruit were made through suitable channels. In addition,

suiiplies of limes for free distribution were sent by each mail,
from August 9 to December 13.

Prize-holdings competitions were successfully held in

the La Phiine and Crand P>ay di.striets, and the results show

that the efforts of those who kindly consented to act as local
instructors for them had led to an improvement in cultural
methods on the part of the competitors.

Interesting details of the lime and cacao industries are
gi\eii. These show that, with respect to lime product.s,
there was an increase in quantities shipped, over those of
1907, the total value being £55,012. The amount of cacao
exported suffered a decrease, being 9,820 cwt., as at^ainst

11,628 cwt. in 1907.

The manurial experiments with cacao, at the station
and in country districts, have been continued. These still

maintain the principle that this plant repays careful manu-
ring and that the application of vegetable mulches is the
most profitable form of treatment for it.

At the Agricultural School, five boys completed the
course of training during the year, and all were successful
in being appointed to places, as overseers. There were twenty
pupils in the school at tne time of the report. The health of
the boys continues to be satisfactory, and the reports of th&
half-yearly examinations show that good progress is beincr
made. On the experiment plots attached to the school, trials
were conducted with varieties of ground nuts, cacao, rubber
plants, fodder crops and ground provisions. Particulars are
given in regard to the stock, large and small, that is kept
at the school, and an interesiing report ap[)ears on a ship-
ment to England of honey tliat was oroduced there.

IlRITISir GUIANA: REPORT OF THE DEPART-MENT OF SCIENCE AND AGRICULTURE, iyoS-9.

Fairly satisfactory progress has been made in the
science work at Queen's College, considering the difhculties
that have arisen through changes in the teaching staff. In
the Cambridge Local Examination of .July 1908, the junior
candidates acquitted themselves well. Three courses of
lectures on Nature Study and on Hj'giene were delivered to-

schoolmasters in the elementary schools during the year.
In regard to the hygiene lectures, the attendance

"

and
progress were good; but those of the nature teaching were
only fair. The attendance at the Model Gardens has greatly
improved and the pupils are doing very good work. Durincr
190S-9, the attendance at six model gardens during the
visits of the Superintendent Teacher was 14,028; in 1907-8,
this was 6,777 for five model gardens. Very satisfactory
progress has been made at the Ondernoeming School Farm,
and, owing to the extent of the work done there, it may now
bo regarded as the Government Experimental Farni in
connexion with products other than sugar and rice, and as
the P.ritish (iuiana Government Stock Farm.

The report on the Botanic Garden gives particulars of
the work with various plants. The total number of plants
placed out during the year was 20,570; the gr-ator part of
this planting has been done in stocking the borders with
tliiwering annuals.

A reiiuest has been made, by the Board of Agriculture,
to the Conunissioner of Lands and Mines, for the carryin"
(lut of observations which will lead to the determination of
the yield from tapping Sapium Jenniani. In consequence of
a representation that the rice industry of the colony is

suffering owing to ignorance on the part of cultivators,
a committee of the Board has been appointed to con.sider the
matter. Arrangements have been made for the drawing up
of a Scheme of Courses of Reading and E.xaminations for the

colony, similar to that which has been formulated by this
Dcnartment.
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Arrangements are being made by the Live Stock Com-

mittee of the Board for the importation of a bull immune to

Texas fever. A bull of this kind has already been imported
from the United States, together with three rams. A report

of the Exhibition Committee shows that interest in ground

provisions is wanting, to a great extent on the part of grow-
ers. Statistics issued by the Sugar-canes Experiment
Committee show that the area planted with new varieties of

cane constituted 52-9 per cent, of the total under sugar

cultivation in the colony; the greatest increases have

been made by D.62.5 and B.'^GS. On the part of the

Subsidiary Products Committee, 13, -500 lb. of seed paddy
of the best varieties of rice were distributed free of cost to

cultivators. The work of this committee with rubber trees

has shown that, under the conditions existing on the coast

of Demerara, Herea bi-ajilliendx and Sapiam Jenriumi require

shelter from wind and exposure to the sun, if they are to

make satisfactory growth.

MANUPJAL EXPERIMENTS WITH ONIONS.

Investigations were commenced at the Experiment

Station, Nassau, Bahamas Islands, in October 1908, for the

purpose of gaining information as to the manurial require-

ments of onions, under the conditions of the experiment.

According to an account in the Jtulh'lin of the Department

of Agriculture, Bahamas, Vol. JV, No. 3, three sections of

land were prepared for the purpose in the following way:
First of all, the weeds were taken out and removed. Then

the land was forked to a -depth of 9 inches, and the manures

applied broadcast; for pulverizing the soil and covering the

manures, the draw-hoe was used. Next, drills 1 inch deep
and 9 inches apart were made, and seeds of red and white

Bermuda onions were .sown, and covered in evenly by means

of the rake. Lastly, the soil was made firm by the pressure

of the feet, and the plots were given a liberal c[uantity of

water. As the w^atering was done by hand, the labour

expenses were higher than if a modern system of irrigation

had been employed.
The results obtained are summarized in the following

table, in which the figures are given for 1 acre. As the

plots themselves each had an area of only a small fraction of

an acre, and as they were not all equal in size, the results

must be taken as being broadly indicative of the actual

manurial reijuirements of the onion, under the conditions of

the experiment. The value of the yield was arrived at by
taking the retail price of the onions at \fl. per lb.

Manurial treatment.
Cost of

labour.

£ s. d.

Cost of

manure.

£ s, d.

Value of

produce,
s. d.

Profit.

4G0 10

£

129 10

£ s. d.

73 10

6 6 107 ly 4 .5.5 12 i

107

43

18 4

3 4-

1 a. ISA cwt. blood)
and bone I

1 b. 18i cwt. pulver-)
ized sheep manure I

1 c. 18i cwt. cotton
I

seed meal j

1 d. No manure
2. 36 cwt. cow manure
3. 18 cwt. cotton seed"!

meal J

In plot Ic, the cotton seed meal was applied before

planting; in plot 3, it was broadcasted and lightly covered

in, after the plants had been thinned out. In all cases, the

thinning out was to the extent of leaving the seedlings 2

inches ajiart in the row. The sections were in soils of dif-

ferent fertility. No. 1 (containing plots la, lb, Icand Id)

800

.5

8

67 10

.56

.53 IS 4

(2 1 6 8)
16 10

2

was in a soil of what may be termed intermediate fertility.
In section 2, the soil was poor, and in section 3 very poor.
It appears that, owing to the smallness of the plots, the extra
cost of labour in manuring (over the unnianured plot) \va.s

negligible.
In considering these results, it must be remembered

that the experiments were carried out on an intensive scale.

By this is meant that minute pains were taken in the matter
of the cultivation, manuring, and care of small plots, in order
that a large yield may be obtained from them. Similar work
would be difficult in the case of very large areas.

It seems tliat these experiments are worth repeating, the

conditions as regards soil being made similar in every case.

WILD IPECACUANHA AND STOCK.
On page 222 of the current volume of the Agri-

cultural N'cws, it is stated that the question as to the

poisonous effect on cattle of the wild ipecacuanha
(xi.fclt'piafi curassaoUu) had recently been raised.

Since then, i:otes in connexion with this have appeared
on pages 2(jl and 363. An interesting practical inves-

tigation of the subject has recently been made by the
St. Kitts Agrictdttiral and Commercial Society, the

particulars of which are given below, from a report
furnished by the Honorary Secretary (Mr. F. R.

Shepherd):
—

At a meeting of the Agricultural and Commercial Society,
St. Kitts, it was decided that a sum of £5 should be placed
at the disposal of the Secretary for the purpose of conducting

experiments with a young ox, in order to find out if it would
eat the plant, and if any evil consequences to the animal

followed its administration. The trials were carried out in

the following manner:—
(1) Attempts were made to cause the ox to eat the bu.sh

of its own accord, by concealing the ]ilant in the fodder given
it at night, and by covering the plant with molasses and

offering it in this state to the animal. In both cases the ox

refused to taste the bush.

(2) The whole bush was then finely cut up, ami well

mixed with oilmeal and molasses, in balls, on which the

animal was fed every day for seven days, by their being
forced down its throat. No ill effects resulted from this.

(3) A strong infusion of the plant was made by boiling
it in water. Two large bottles of this were given to the ox,

when, as before, there were no ill effects
;
on the contrary,

the animal seemed to improve imder the treatment.

The committee which was appointed to conduct these

ex]ieriments came to the following conclusions, as the result

of its observations: that cattle will not eat the plant when it

is growing on pastures: that when the plant is given to them
in the crude state, or as an infusion, against their will, no ill

ettects take place: finally, as following what has just been

stated, that this plant is not poisonous to cattle.

Such are the results of a very interesting practical

enquiry into this question. The Department has already
asked for information on the subject, and is indebted

to those who have so far complied with its request.
This request is now repeated, and it is hoped that those

who have made any actual, practical observations in

the matter will communicate them, in order to provide
material which may aid further in the inquiry.
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MARKET REPORTS.

London,—The West India Committee Circular,

November 23, 1909
;
Messrs. E. A. de Pass & Co.,

November 12, 1909.

Arroweoot—l^d. to 2d.

Balata—Sheet, 2/0 ; block, '2/- i)er ft.

Bees-WAX—£7 17s. Gil. to £'8 2s. 6(/.
; darkish, £7 15s.

Cacao—Trinidad, 52/- to 02/- per cwt.
; Grenada, .50/- to

55/6 per cwt. : Jamaica, 47/- to 52/(i.

Coffee—Jamaica, .'37/- to 5G/6.
Copra—West Indian, £24 per ton.

COTTOX—Fully Fine, ISid.; Floridas, I6d.; St. CioLxWest
Indian, 17if/.

Fruit—No quotations.
Fustic—No quotations.
Ginger—Quiet ; common to good common,

cwt. ; low middling to middling, 4!V-

bright to fine, 54/- to 05/-.
Honey—.30/-.

Isinglass—No quotations .

Lime Juice—Raw, 11(7. to 1/- per gallon
£17; Otto of limes, 5/9 to 6/..

Logwood—No quotations.
Mace—Stead)'.
NuTJiEGs—(,>)uiet.

Pimento—Common, 2j-'„(/. ; fair, 2^^^^^.; good, 2fd. per ft.

Rubber—Para, fine hard, S/IA, tine soft, 7/- ;
fine Peru,

8/1 per ft.

Rum—Jamaica, 2/8 to 5/-.

Sugar—Crystals, 15/3 to IG/- ; Muscovado, 12/0 to 15/-;

Syrup, 12/9 to 14/9; Molasses, no quotations.

42/- to 48/- per
to 53/-; good

concentrated.

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

2G, 1909.

Cacao—Caracas, lljc. to 12c.
; Grenada, lljc. to IIttC. ;

Trinidad, llic. to 12c.
; Jamaica, 9Jc. to lOAc. per ft.

Cocoa-nuts—Jamaica, select, $3;')'00 to $34 'OO ; culls,

$19-(I0 to .$:::0-00 ; Trinidad, select, $32-00 to $3300 ;

culls, i?lS-00 to §19-00 per M.
Coffee—Jamaica, ordinary, 8jC. to Sic; good ordinary,

8Jc. to 9c. ; and washed, from 10c. to lie. per lb.

Ginger—9c. to 12c. per ft.

Goat Skins—Jamaica, no ([uotation ; Barbados, 53c. to

55c.; St. Thomas, St. Croi.x, St Kitts, 48c. to 50o.

per ft.; Antigua, 50c. to 52c., dry flint.

Grape Fruit—§2 50 to $3-25 per box.
Limes—Dominica, SO-00 to $8 00 per barrel.

Mace—34c. to 40c. per ft.

Nutmegs— llO's, 9c. to 9|c. per ft.

Oranoe.s—Jamaica, .?1-00 ]ier box.

Pimento—4ic. per ft.

Sugar-Centrifugals, 96', 4-3Gc. to 4-42c. per lb.
; Musco-

vados, 89°, 3-8Gl-. to3-92c.; Molasses, 89°, 3-(ilc. to

3-(i7c. per ft., all duty paid.

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

11, 1909.

C.\^CAO—Venezuelan, §11 65 per fanega; Trinidad, $11 15
to $11-50.

Cocoa-N(it Oil—92c. per Imperial gallon, cask nicluded.
Coffee—Venezuelan, 10] c. per ft.

Copra—$4-]0 per 100 ft.

Dual-$4-20 per 2-bu.shel bag.
Onions—.?3 -75 (o $4-00 per 100 ft.

Peas—Split $6-00 to $6-25 per V)ag
PoTATOS—English, $1-70 to $1-80 per 100 ft.

Rice—Yellow, $5-00 to $5-10; White, $5-00 to $5-10
per bag.

Sugar—American crushed, $5-10 to $520 per 100 lb,.

Barbados,—Messrs. Leacock & Co., December 4, 1909 >

Messrs. T. S. Gakeaavay &. Co., Deeember 6,

1909.

Arrowroot—St. Vincent, 83-60 to $3-75 per 100 ft.

Cacao—$11-00 to $12-00 per 100 ft.

Cocoa-nuts—$14 -CO.

Coffee—Jamaica and ordinary Rio, .?r)-50 to $11-00 per
100 ft., scarce.

Hay—$1-20 per 100 ft., mi.salealile.

Manures—Nitrate of soda, .'56500 ; Cacao manure, $48-00'.

Suljjhate of ammonia, $75-00 per ton.
Molasses—No quotations.
Onions—Strings, $2-75 to $3-00 per 100 ft.

Peas—Split, $6-00 per bag of 210 ft.; Canada, $3-40 per
bag of 120 ft.

PoTATos—Nova Scotia, $1-75 to $2-75 per 160 ft.

Rice—Ballam, $4-85 to .?5-00 (180 ft.); Patna, $3-80;
Rangoon, $3-00 per 100 ft.

Sugar—No (piotations.

British G-uiana.—Messrs. Wietino & llnnTEK, December

1 1
; Messrs. Sandbach, Parker i Co., November

26, 1909.

ARTICLES.
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Publications on sale of the Imperial Department of Agriculture
FOR THE WEST INDIES.

The ' WEST INDIAN BULLETIN '. A Quarterly Scientific Journal.

Volume I. No. 1. Out of print. Nos. 2, 3, and 4, in original paper covers as issued, price Is. each. Post free, Is. 2d.

Volumes II, III, IV, V, VI, VII, and VIII:—Price 2s. each ; Post free 2^. 8d.

Volume IX. Nos. 1,2, 3, and 4. Price 6d each number. Post free, 8d.

Volume X. No. 1. Flower-bud ilaggot of Cotton ;
Bourbon Cane in Antigua ; Bourbon and other Varieties of Cane

in Barbados
;

Soils of Nevis
;
Cotton Selection in the Leeward Islands

; Leguminous Crops and Soil

Inoculation. No. 2. Central Factories
;
The Underground System of the Sugar-oane ;

The Cotton

Industry in the West Indies ;
Observations on Molasses

;
The Treatment of Orchard Soils in Cultivatioa

in the West Indies ;
The Scarabee of the Sweet Potato. Price 6d each. Post free, 8d.

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

ipresent time is fifty-nine. The following list gives particulars of all the pamphlets which are still available. The missing
numbers are out of print and can no longer be supplied :

—
Sugar Industry. (14) Screw Worm in Cattle at St. Lucia. Price 2d,

-Seedling and other Canes at Barbados (15) Plain Talk to Small Owners. Price 2d.

in 1900. No, 3, price 2d.
;
in 1901, No. 13, price 4rf.

; (16) Hints on Onion Cultivation. Price 2d.

in 190i4 No. 19, price 4(7.; in 1903, No. 26, price 4d.; (17) General Treatment of Fungoid Pests. Price 4(i.

in 1904, No. 32, price id. (18) Recipes for Cooking West Indian Yams. Price 2d.

.Seedling Canes and Manurial Experiments at Barbados, (25) Ground Nuts in the West Indies. Price 2d.

in 1903-5, No. 40, price 6d.; in 1904-6, No. 44, price 6./.
; (28) Barbados and Porto Rico Molasses. Price 3(i.

in 1905-7, No. 49, price 6d.
;
in 1906-8, No. 59, price Qd. ; (34) Notes on Rabbit Keeping in the West Indies. Price 2d.

in 1907-9, No. 62, price (id. (35) Information in regard to Agricuiltural Banks. Price 5i.

•Seedling and other Canes in the Leeward Islands, (37) Cultivation of Oranges in Dominica. Price id.

in 1900-1, No. 12, price 2d. ;in 1901-2, No. 20 price 2d.; (38) Cultivation and Cui-ing of Tobacco. Price 4(i.

in 1902-3, No. 27, price 2d.; in 1903-4, No. 33 price 44.; (41) Tobago, Hints to Settlers. Price 6d.

in 1904-5, No. 39, price 4(7.
;
in 1905-6, No. 46, price 4(7.

; (43) Cotton Seed and Cotton-cake-mea on West Indian Planta-
in 1906-7, No. 50, price 4(7.; in 1907-8, No. 56, price 4(7. tions. Price 2(7.

'Manurial Experiments with Sugar-cane in the Leeward Islands, (45) A. B. C. of Cotton Planting. New and Enlarged Edition.
in 1902-3, No. 30 price 4(7.; in 1903-4, No. 36, price 4(7.;

Price 6(7.

in 1904-5, No. 42, price 4(/.
;
in 1905-6, No. 47, price 4(7.; (52) Hints for School Gardens, Revised Edition. Price 4rf.

in 1906-7, No. 51, price 4(7.. in 1907-8, No. 57, price 4(7. (53) A. B. C. of Lime Cultivation. Price 4(7.

ScAXE Insects. (54) FungusDiseasesof Cacao and Sanitation of Cacao Orckards.
Scale Insects of the Lesser AntUles, Part I. No. 7, price 4(7.;

Price 4(7.

Part II.
,
No. 22, price 4(7. (55) Millions and Mnsquitos. Price 3d.

General. (58) Insect Pest.s of Cacao. Price id.

'(5) General Treatment of Insect Pests, 2nd. Edition (Revised), (60) Cotton Gins, How to Erect and Work Them. Price 4(7.

price 4(7. (61) The Grafting of Cacao. Price id.

(9) Bee Keeping in the West Indies. Price id.

The above will be sujiplied post free for an additional charge of ^d. for the pamphlets marked 2d., Id. for thoaa
'marked id., and Ud. for Nos. 40, 41, 44, 45, 49, and 59.

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 tha
tlocal agents of the Department at one penny per number, post free, 2(7. The subscription price, including postage, is

2s. 2d. per half-year, or 4s. id. per annum. Volumes IV, V, VI, and VII 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 Adveetisement.s may be obtained on application to the Agents All

applicationsf07- copies are to be addressed to the Agents, not to the Department.

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

—
London: Messrs. Dulau <fe Co., 37, Soho Square, W. St. Vincent: Mr. L. S. Moseley, Agricultural School.
Barbados: Messrs. Bowen <fc Sons, Bridgetown. St. Lucia: Mr. M. A. Lawkence, Botanic Station.

Jamaica: The Educational Supply Company, 16, King Dominica: Mr. J. R. H. Bridgewater, Roseau.
Street, Kingston. Montserrat : Mr. W. Rob.son, Botanic Station.

5ri(tsA (rMi'ana.- The 'Daily Chronicle'Office, Georgetown. Antigua: Mr. S. D. Malone, St. John's.

Trinidad: Messrs. Muir- Marshall & Co., Port-of-Spain. St. Kitts : The Bible and Book Supply Agenct, Basseterre,

Tobago : Mr. C. L. Plagemann, Scarborough. Nevis : Mr. S. D. Malonk, Charlestown,
Grenada :

' The Stokes '

, (Grenada) Limited, St. George.
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THE BEST MANURES FOR COLONIAL USE

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

Ohlendorff's Special Sugar-cane Manure

Ohlendorff's Special Cocoa Manure

Ohlendorff's Special Cotton Manure

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

Potash Salts, Basic Slag and all other high-class Fertilizers.

APPLY TO LOCAL AGENTS OR DIRECT TO :—

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

London Agency: 15, Leadenhall Street, London, E.G.

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

1909. (MISCELLANEOUS) M. NO. 5.

In the Supreme Court of the Leeward Islands.

PRESIDENCY OF ANTIGUA.
IN THE .MATTER OF 'tlicj Title by Registration Acts

1886-1906', AND IN THE MATTER of land.s of Eunice Dora
Macandrew and George Allan Macamlrew as Trustees
known as 'claremont' EsT.vrE, 'parry's' estate an^l

'THE DIAMONU '

ESTATE. AND IN THE :MATTER of a niort -

gage of the said lands in favour of Felix Thornli \

Colibold and Herbert St. George Cob))old.

THIS IS TO GIVE NOTICE that there will lie sold hi tw..

lots by PUBLIC AUCTION on Friday the 11th day of Febiu

ary, 1910, at 2 o'clock in the afternoon, at the Registry of the

Suiireme Court in the City of St. .John in the I.sland of Antigua.
ALL THOSE valuable Sugar Plantations or Estates known
respectively as 'CLAREMONT', PARRV'S' and THE 'DL\'
M< )ND', that is to say : L(.)T 1. All that Estate known ;is

'CLAREMONT', situate in tlie Parish of St. Mary in tlie said

Island; LOT 2. All those E.state.s known as 'PARRY'S and
'THl-; DIAMOND' situate in the parish of St. Peter in the said

Island, all as the same are respectively delineated and described
in the plans annexed to the Certiticates of 'J'itle of the same,
dated respectively the 20tli day of March. 1S96, the 20th d.ay
of Marcli, 1896, and the 2nd day of May, l.S9(;, Register Book li,

folios 128, 127, and KU. of the Register of Titles of the .said

Island ;
in favour of Eunice Dora Alacandrew and George Allan

Macandrew as Tru.stees, Registered Proprietors thereof; and
jilso all tilings accessory to the said lands, i-espectively which
are set down in the Inventories anne.^ced to the Acts of Seizure.

Dated thi.s 11th day of November, 190-1.

(Sgd.) U. il.Kt)i;Ti;i(;HTl)VKTT, Eegistmr.
Messrs. McDONALD & DOUGLASS,

43, Church Street,
St. John's, Antigua, B.W.I.

(Solicitors liavinj: cariiag',- of ihr -ali'. )

COTTON vSKED.
Purchased at higliest current Prices, locally and
from the Islands. TERMS, Cash on delivery of
Seed. Consignments made us "will have prompt
attention.

SULPHATE OF COPPER. We stock this

article, and all orders received will be promptly
executed.

THE BARBADOS CO-OPERATIVE COTTON
FACTORY, LIMITED.

FOR SALE.

On account of ileatli, llwre is offered for Sale,

A COTTON GINNING PLANT.
Consistincr of 3 Asa Lues Single Action I^Iacarthy
dins, Spiral Seed Conductor, .50 feet long, and One
Crossley Brothers' Oil Engine, 7i B.H. Power, besides

Gin spares, all only very little used
;
at a low figure.

For particulars apply to

Executors of the Estate of Thomas Hewitt, Deed.

Christi.uisteil, St. Croix, D.W.I.

Printed at Office of Agricultural Eeporter, 4, High Street, Bridgetown, Barbados.
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British West Indies, imports of cattle, etc.

into, 396.

Broom corn and rainfall, 300.— — cultivation at Antigua, 46.— — market in the United States,
381.— —

, preparation of, 270.

Brus.^els exhibition, 1910, 332.

Buco hand cultivators, 55.

Bud rot of cocoa-nut palm, 276, 373.

Bullet tree, 405.

Burma, increasing ground nut cultivation

in, 124.—
, sugar in, 3s0.

Butter, deterioration of, 2f<0.— making, 152.— tree of Sierra Leone, 345.

t'acao and nutmegs Ordinances of Gren-

ada, amendment of, 252.— and worn out soil, 292.—
,
area in Ceylon, 153, 188.—

,
artificial dr\-ing of, 73.—

,
attack of thrips on, at Tobago, 44.—

,
black rot of, 292, 396.—

, Brazilian, 297.—
, Calabacillo, 260.—
, Criollo, 260.—
crop of Bahia, 60.— —

, the Gold Coast, 188.— —
, Grenada, 1907-8, 92.

Cacao cultivation in Cuba, 71.

Cacao, disease of 1908, 411.
—

, es.say on fermentation of, 204, 220,
237.—
experiment station at Grenada, 86.

— — in Ceylon, 236.
—

, exports of, 332.
—

,
— from Brazil, 2.5, 297.—

,
— — Dominica, 103.

—
,

— — German Cameroons,
332.—

,

— — Samoa, 412.—
,

— — San Thome,297.—
,

— — - Southern Nigeria, 59.—
,

— —
Tobago, 77.—

,
— —

Trinidad, 92, 153, 178,

236, 300, 332, 396.—
,
fermentation of, 117.

— —
, essay on, 204, 220, 237.—

, Forastero, 260.

-, from St. Thome and Principe, re-

fusal of British firms to purcha.se, 124.—
, grafting at Gold Coast, 169.— in Dominica, 414.

— —
Java, 116.

Nevis, 205, 350.

St. Kitts, 350.— — — Vincent, 366.
— --

Virgin I.'<lands, 88.
—

industrj', organization in, 25.—
,
manurial experiments in Grenada,—

,
— —

with, 236.
—

, manuring of, 340.—
,
mechaniral polisher for, 244.

—
, origin of floral cushion, 135.—
, pink disease of, remedies for, 260.—
, plantations at Grenada, mulching
operations in, 86.—
, planting in Naparima Union, Trini-

dad, 1S3.
—

plants, distribution of from Gold

Coast, 169.
—

production in Rahia, Brazil, 182.
— — — Ecuador, 175.—

,
soils for, 292.

—
spraving experiments at Trinidad,
183.

"

—
thrips, washes fcrr 281.—
trees, sprav mixture for thrips on,

120.— —
,
use of resin od for, 61.

—
, varieties of, 260.

Calabacillo cacao, 260.

Calcium arsenate as an insecticide, 76.

Calcium cyanamide, 92.— —
,
calcium carbide in, 396.

— —
,

etfects of on .soils, 275.— —
, nitrogen in, 396.

— —
,
or Nitrolim, 169.

—- —
,
notes on, 75.—

hypochlorite for sterilizing drinking

waters, 39.—
nitrate, output of, 236.

California, agricultural instruction in,

361.
—

, eucalyptus culture in, 169.

California, fruit drying in, 73.

^, guin disease of citrus fruits in,

172.

Cameroon.s, German, cacao export from^
332.

Cameroon slieep, 76.

Camphor, consumption of, 3^3.—
,
diminished planting of, in Ceylon,

153
—

,
etiect of .synthetic article on exports

from Jauan, 140.
—

, experiments with in Antigua, 328.
—

,

— - - —
Jamaica, 328.—

,
uses of, 380.

Canada, exports from, 396.
—

, increasing exports of sugar and cacao
from Trinidad, 156.—
,

—
imports from Barbados, 28.

—
, sugar imports from British Guiana,
108.—
,
West Indian exhibits in 361.—

,
trade with Barbados, 76, 396.

Canadian exhibitions, 1909, 193.— —
,
Barbados at, 233.— National Exhibition, 1909, 285.— Trade Commission, 337.

Canhamo Braziliensis Perini, 235, 375.
Canna leaf roller, 378.

Carbon disulphide for destroying rats,

313.

Cardamoms in Ceylon, 153.

Carludovica jamaicensis, establishment

of, at Grenada Botanic Station, 108.

Carnauba wax, 360.

Carriacou, lime and cotton planting in,

114.—
,
value of exports from, 1908, 114.

Carruthers, J. B., appointment as Assist-

ant Director of Agriculture at Trinidad,
60.

Cassava cultivation, returns from in Vir-

gin Islands, 88.—
experiments at Virgin Islands, 172.—

,

— with varieties of, 152.— in the Philippines, 220, 316.—
starch, market for in England, 140.

—
, suggested cultivation of in British

Honduras, 28.
—

,
trials with, in Montserrat, 382.

Cassia fistula on the London market, 63,

223, 239, 319.

Castilloa, method recommended for

planting in West Indies, 143.— rubber from St. Lucia, 277.— —
trees, effects of weather on

yield of, 172.

Castor oil plant, cultivation, 118.

— — —
,
manurial value of, 316.— — —

,
as a green manure, 118.

Cattle breeding, Danish system of, 403.
—

,
insurance of in Cyprus, 139.

— judging in Denmark, 403.

—
, poisonous effect of wild ipecacuanha

ou, 261, 222, 363,415.—
,
selection of for milking capacity, 250.

Ceara rubber, cultivation of, in Hawaii,
11.— — in Zanzibar, 300.

— — seeds, germination of, 281,
359.

Cecidomyiidae, new species of, 250.
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Central Aiiierif-an rubber, 41 -t.

Central Sugar Factories at Vere, Jamaica,
182.

Ceylon, agriculture and tiailr of, 153.—
, agricultural education in, 249.

—
,
area of cacao in, ISS.

—
,
cacao experiments in, 2.'56.

—
, copra exports from, 140. 24."^.

—
,
cotton cultivation in. 214.

•—
,

—
growing in, 2G4.—

,
kush-ku.sh yam in, 252.—

,
new rubber pests in, 348.—

, paper-making in, 231.
—

,
shot-bole borer in, 380.

—
,
uses of breadfruit in, 7.

—
,
valuation of papain from, 140.—

,
water lij-acinth in, 252.

China, pre.served ginger from, 121.

Chinese tallow tree, 107, 150, 300.

Chocho, 388.

Citrate of lime exports, 140.— — — — from ] )ominica,
103.

Citronella grass, experimental cultiva-

tion at Antigua, 41.

Citrus fruit, cultivation of, 248.— —
,

— in \Vest Indies, 148.— —
, exports from \^'est Indies,

148.
—

trees, collar rot of, 248.— —
,
stock for, 396.

Cleaning of fibre.s, 293.

Cloves, export of, from Zanzibar, 241.

Cochin lemon grass, experimental culti-

vation at Antigua, 41.

Cockroach, poison for, 3(57.

Cocoa-nut ctdtivation, 100, 19().— disease of 1908, 411.
—

exports from Ceylon, 153.—
,

— —
Tobago, 77.

— in the Hawaii Islands, S4, 244.
— meal, 244.— oil, 244.—

palm, bud rot of, 27(1, 373.—
palms, care of, 373.—
planting at Antigua, 84—
shells, use ot in button manufacture,

76.

Cocoa-nuts, area undei-, in liiitisli (luiana,

172.— in the Jlalay States, 3(il.—
,
uses of, 84.

Coffee disease in Jamaica, 292.— — — Mexico, 292.— — — South America, 292.— — — Trinidad, 292,— -
of, 292.— — —

1908, 411.— — — the New World, 395.— —
, remedy for, 395.—

hulling machine, iini>roved, G3.— imports into United States, ]iro|ii)scd

levy of duty on, 28.—
, improvement of, 392.

— in Costa Kica, 204.— — Java, new, 201.— — Virgin Islands, 92.—
production in Ecuador, 175,

Coffee production in ^Mexico, 12, 364.
— — —

Virgin Lslands, 92.

t'nhune palm in I'lritisli H(indiua>, 124,
137.

!Coir, 244.

Collar rot nf citrus trees, 248.

! Colonial exhibition, 213.

!— fruit .show, 4, 104, 382.

i Compost heaps, 94.

1 Co-operative Credit Societies in India,

!

268.

! Copper as an algicide, 238.—
.sulphate, impurities in, 339.

Copra exjiorts from Cevlon, 140, 153,

248.
— — — Samoa, 412.
—

,
note on, 135.

—
, ])re.servation of, 297.

Corn and oats for hoi-ses, 392.—
culture, experiments with home-

grown and imported seed, 147.—
, gernunation test for, 255.

•—
,
twelve-w-eek in Grenada, 300.

Corn-; nu horses' feet, 78.

(Correction, 328.

Costa Rica, coffee in, 204.

Cotton, acclimatizi>tion of, 204.— and lin.seed cakes, feeding value of,

295.—
,
animal pests of, 273.—

,
area in Egy]it, 348.— at Montserrat, 120, 106, 332.— — St. Vincent, 68.

-, blights of, 289.
-—

breeding experiments in India, 240.— — -— — Tnited States,

82, 32G.— — in Kgyiit, 50.—
cake, analysis of, 391.

—
, classification of Indian by liranching,
376.—
consumption, increase in U.S., 348.— — of Lancaslure, 358.—
crop in Viigin Island.s, 12.— — the United States, 300.— cultivation by Nevis pea.sants, 102.—

, damage to, l)y rats at Montsei-rat,
124.

—
,
disease of. 111.

—
, Egyptian, in the United States, 32G,
406.

— experiments at Kritisli Hmiduras,
28.— — in lliuaiian l>lands, 121.— — recomniendtHl at Jamaica, 28.—
exports from Antigua, 123, 326.— •— —

liarbados, 268.— — Carriacou, 114.— — — Jamaica, 310.— — — Montserrat, 123.— — — St. ^'incent, 366.— - -- Trinidad, (Jrenada and
r.ritish rSuiana, 246.— —• —

Virgin Lslands, 123.— — — West Indies, 294, 342,
358.

— from Antigua, lep'Ot frnm l,ivcr]>ool.

Cotton from British Honduras, report on
60.—
gin and baling press for .sale at An-

tigua, 108.—
ginning and selection in St. Vincent
342.'— growers at Xevis, supplv of .seed to

172.— —
,
hints to, 6, 1S4.— — at Jamaica, 102.— — —

Tortola, 166.—
growing experiments in Jamaica, 332.— — in Ceylon, 264.— — —

Corsica, 412.— — -- German colonics, 12.— — — Jamaica, 76, 102.— — —
Portuguese ^^'est Africa,

60.^ — — South Africa, 134.
-— — —

Tortola, 166.
—• —• — Uganda, 22.— —

, profitable methods of soil

tillage, 41.
— grown in United States, 406.—

. hybridizing of Indian, 230.
—

, hybrids, suppressed and intensified

characters in, 2 1 5.—
iniijorts into the United Kingdom

252, 316, 380.— in Oermaii East Africa, 392.— —
(Grenadines, St. Vineent, 366.

-— — Jamaica, 233.— — Khodesia, 328.
— — Russia, 284.

-— the Rahamas, 396.— — — Leeward Islands, 123.— — - Sea Lslands, 38, 68.
-_ __

Virgin Islands, 38.— — Zanzibar, 364.—
,

loss of weight in ginning, 342.—
,
Mendel's law and, 230.—
planting at St.

(_'roi.\-, suggested
close time in, 60.—

plants, destruction of old, 55, 73, 312.— —
)

— — at St. Vincent,
68, 166.

— —
,
manurial value of, 9.— —

, space between, 6.—
, pre|)aration for second i>icking, 6.—
produi-tion in St. Lucia, 124.— Southern Nigeria, 59.— ^ -

Tortola, 366.— - - of Dahomey, 412.—
, ratooning of, 54.—
,
seasonable notes, 54.— seed, disinfection of, 1 99.— —

, distribution of, in tlie Virgin

Islands, 300.— -— for draught hor.ses, 294.— — —
gas production, 278.

- — ~ stock, 294.— - - in the United States, 294.— —
proiluction in India, 409.— — selection experiments at Mont-

serrat, 105, 382.
— -

,
uses for, 245.

—
. .selection of varieties for uniformity
374.
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•Cotton varieties, diversity of, o7i.
—

,
world's supply, 358.

Cotton Industry :--

in Barbados, .')59.

— Ceylon, 2U.
— Egypt, 2G2.
— ^lontserrat, 382.

— Nevis, 205, 350.

— St. Kitts, 350.

— the Sea Island.s, 198.

area of cotton in Antigua, 359.
— — at Barbados, 5-1:.

Barbados Cotton Factoiy, increase of

capital, 12.

British Cotton (Irowing .Association,

278.

by-products of cotton, 246.

Caravonica cotton in Mexico, 278.

of the United State.?, 262.

in the Sea Islands, 54.

petitior. for removal of duty on cotton

exported from Montserrat, 92.

revival of, in the West Indies, 3.

Sea Island cotton in the United States,

262.

West Indian cotton-grov,-ing, 390.

WeTit Indian on the Liveriiool market,

6, 22. 38, 54, 68, 86, 102, 118, 134,

150, 198, 214,230, 246,262,278,

294, 326, 342, 358, 374,390, 406.

Courses of reading and examinations

in British Guiana, 414.

Cover crops vs. clean weeding in perma-
nent cultivation.s, 86.

Covers for protection of food, 316.

•Cow, milk organs of the, 341.

•Cows and their milk yields, 157.

—
, protection from flies, 171.

Cowpeas, 219.
—

,
cultivation of for green dressing pur-

poses at Antigua, 44.

—
, history of, 213.

—• in Australia, 173.— — United States, 82.
—

,
inoculation experiments with at

Grenada, 151.

Criollo cacao, 260.

Cuba, bee-keeping in, 28, 92.—
,

Ijud rot disease of cocoa-nut trees in,

140.— — —
in, 276.—

,
cacao cultivation in, 71.—

,
cane reaping operations, 60.

—
, exports of sugar to United States,

108.—
, orange crop of, 1908-9, 108.—
, sugar factories in, 220.—
,
—

production in, 83, 179, 316.
—

,
timbers of, 57.—

,
tobacco cultivation in, 141.

—
, wages on sugar estates, 92.

Cucumbers in Egypt, 308.

Cucumber, wilt of, 309.

Cultivation and fertility, 151.— — increased yields, 265.— of citrus fruits, 248.

Outch in Borneo, 309.— — the Philippines, 309.

Cutch, manufacture of, 309.

Cyprus, insurance of live stock in, 139.

D.

I'aliomey, cotton lu'oduction of, 412.

Danish system of cattle breeding, 403.

Date palm, cultivation of, 36.

Deccan hemp, 375.

Decorticator, a new, 293.

Denierara, export of sugar from, 284.—
,

rice area and yield per acre, 99.

Denitrifying bacteria in soils, 297.

Denmark, cattle judging in, 403.

Department news, 7, 19, 39, 61, 71, 87,

106, 117, 139, 181, 197, 213, 229

357, 375, 403.

Departmental Reports :
—

Antigua Botanic Station, etc., 1907-S,

27, 334.

British Guiana, Botanic Station, 1908-

9, 414.

British Honduras Botanic Station,

1907, 27, 382.

Dominica, Botanic Station, 1908-9.

414.

Grenada, Botanic Station, 334.

•Jamaica, Department of Agriculture,
350.

Montserrat, Botanic Station, etc, 382.

St. Kitts, Botanic Station, etc., 350.
— Lucia, Botanic Station, etc., 277.— Vincent, Botanic Station, etc., 366.

Tortola, Botanic Station, etc., 366.

Department publications, 88, 401.

Departments of Agriculture and their

functions, 65.

Destruction of cotton plants, 312.
— —

mosquitos, 236.
— — rats in Barbados, 268.
-— — weeds b)' insects, 344.

Deterioration of butter, 280.

Development of sugar-cane, water needed

for, 211.

Devil's grass, 60.

Dhak tree, at Dominica Bi.tauic Station,
133.

Diploda disease of maize, 242.

Disease of coffee, 292.
— — ground nuts, 315, 347.
— —

sugar-cane, 315.
—

resisting plants, .selection of, 249.

Disinfection of cotton seed, 219.

Dissemination of fungus disea.ses, 315.

Distillation for essential oils, 232.
—

,
useful aid in, 404.

Divi-divi from West Africa, 124.

Dominica Agricultural and Commercial

Society, 165, 220.
— — school, 9, 414.
— and St. Kitts, ground nut experi-

ments in, 404.

Dominica, awards to, at Colonial Fruit

Show, 4.— Botanic Station, Ceylon gamboge
tree at, 133.— — —

,
dhak tree at, 133.

— _.. — distribution from, 414.

405.

414.

Dominica, Botanic Station, queen of

flowers at, 120.
— — —

,
return of ('urator frcjm

leave of absence, 7.

— — —
, vegetable tallow tree at,

156.
—

,
cacao in, 414.

—
, coasting .*teanier Yare at, 1G5.

—
,
exhibits in Canada, 318.

-—
, heavy rainfall at, 131.

—
,
hurricane insurance at, 12.

—
,
land development in, 247.

—
,

linie and cacao exports from, 103.

—
,

— honey from, 15.

— — in England, 28.

—
,

—
industry in, 414.

—
,

—
juice, reports on, 41.

—
,

litchi at, 116.
— mangosteen at, 85.

—
,
ornamental flowering plants in,

—
, price of Crown lands in, 156.

—
, prize-holdings competitions in,—
,

— — scheme for small culti-

vators, 167.
—

-,
rainfall in, 233.

—
, representation at exhibition, 414.

—
,
rubber in, 414.

—
, Sapium in, 414.

--, scale insects at, 10.

—
, scholarships offered at Grammar

'

School 53.

—
, talipot palm at, 39.

—
,
trade and prosperity of, 123.

Drugs and spices on the London Market,

31, 63, 95, 127, 159, 191, 223, 2.39,

287, 319, 351, 399.

Dry farming, 268.

B.

Earthquidce countries, construction of

buildings in, 217.

East Indian immigrants in British Gui-

ana, 14.

Ecanda root rubber, 89.

Economic experiments in Nevis, 350.

-^ — St. Kitts, 350.

inrportance of the mangrove, 309.

Ecuador, agricultural products of, 175,

—
, exports of vegetable ivory nuts from,

172.

Eddos, trials with in Montserrat, 382.

Editorials :
—

Agriculture at the recent British As-

sociation meeting, 354.

Animal pe.sts of cotton, 273.

Blights of cotton, 289.

Bureau of Entomology, United States,

Department of Agriculture, 113.

Canadian Exhibitions, 1909, 193.

— Trade Commission, 337.

Departments of Agriculture and their

functions, 65.

Food supply of the West Indies, 129.
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Editoiials {Continued.):
—

Formation and sturjige of molasses,
257.

Green dressings and their ai'iilieation,

225, 241.

Hurricanes, 209.

Imperial Institute. 321.

Live stnrk in the West Indies, 17.

Mendelisni, 33, 49.

Pul)lieations of the Iniiierial Depart-
ment of Agriculture, 401.

Eeading eourses and examinations in

practical agriculture, 385.

Selection in the breeding of estate

animals, 305.

Sir Daniel, Morris, 1.

Soil inoculation, 145.

Treatment of soil in 'orchard' cultiva-

tion in the West Indies, 177.

Timber productiim, 161.

United .States Department of Agricul-

ture, 81.

Vfilue of the results of field experi-

ment.s, 369.

Education, Agricultural :
—

agricultural schools, pii/.e awards at,

40.

appointment of agricultural instructor

at Trinidad, 76.

books for students' courses in agricul-

ture, 76.

British Guiana, agricultural training
for boys in, 91.

Dominica agricultural school, report

on, 46.

e.xaminations in agri<ulture, 90, 341,

365, 381.

French colonial school, 25.

Grenada board of education and agri-

cultural in.struction, 11.

in Ceylon, 249.

England, grants for, 364.

I'nited States, 235.

jiroposed farm school at Jamaica, 171.

St. Lucia agricultural school, report
"

on, 46.

— - Vincent agricultural school, report

on, 46.

scholarship at St. Lucia agricultui'al

school, 44.

— in I'ritish Guiana, appfiintment of

commission of enquirj-, 12.

Eel worms, control of, 280.
— —

,
how spread, 327.

Ettect of the soil on seedling canes, 249.
—

, poisonous, of wild ipecacuaidia on

rattle, 222, 261, 363, 415.

Effects of calcium cyanamide on .soils,

275.— -— nu)isture on stored sugar, 301.
•— — mulching cacao, 340.

— soluble manures on the soil,

291.

Egg production of fowls, 296.

Egg-laying competition, 30, 153.

Egvi)t, cotton area in, 348.— --
in, 262.— cucumbers in, 348.

Egypt, impleniental tillage in, 308.
—

, irrigation and cotton in, 262.
—

,
melons and other fruits in, 308.

—
, onion-growing industry in, 140.—
, pumpkins in, 308.

—
,

sisal hemp in, 348.—
, vegetable mairow in, 308.

Egyptian cotton, pro[io.sed duty on im-

ports into the LTnited States, 68.
' Elements of Agriculture

'

by Fream, 60.

Enemies of the cotton worm, 314.

Kngland, honey production in, 41.

Entomological Committee for Africa,

Entomology, Bureau of United States

Department of Agriculture, 113.

Escoba, 409.

E.s.say on cacao fermentation, 204, 220,
237.

Essential oils, distillation for, 232.

Es-secjuebo, rice area and yield per acre,

99.

Eucalypti, propagation of, 345.

Eucalyptus culture in California, 169.—
trees, and use of leaves of, 56, 92.

Examination of agricultural schools, 259.
—

results, 90, 341, 365, 381.

Exchange of planting material, 302.

Exhibition, Bru.ssel.s, 1910, 332.—
, Canadian, 193.

—
, Colonial, 213.

Exhibits, West Indian, in Canada, 361.

Experimental tree-growing, 247.

Export of bananas from Dutch Guiana,
220.— — cotton from Trinidad, Gren-
ada and British Guiana, 246.— —

pine-apples from Bahamas,
412.

— —
sugar from Barbados, 188.— from Canada, 396.— — Jamaica, 188, 268, 310, 316.

— —
Uganda, 300.

Extermination of locusts, 236.

Extraction of wax from scums 360.

Farmer practical, and workers in science,

359.

Feeding stuffs, inspection of in the

U.S., 252.— —
,

sale of in Trinidad, 220.— value of cotton and lin.seed cake.s,

295.

Fermentation of Hawaiian molasses, 355.

Fertili/.er.s, .sale of in Trinidad, 220.

Fibre, a new Mexican, 409.
— congress and exhibition at Java, 158,

412.

extractiiig ma<liine, 63.
- from till' ochro, 380.
-
industry in lirazil, 235.

— machine, a new, 293.
—

plant, the I'erini, 235, 375.

Fibres, hand-stripped and niacliine-st rip-

ped, 376.

Field experiments, value of results, 369.
— staff for riiilippines, suggested, 233.

Fish and mo.scjuitos, "231.

Floors for stables, 364.

Florida, mango cultivation in, 60.

—
,
methods of budding the mango in,

71.—
, pine-apple in, 324.

—
, red spider in, 316.

Flower-bud maggot i:i .Antigua, 10, 14,

58, 334.

Food for stock, a suggested, 277.

Foot-and-mouth disease, 24, 111.

Foote, the Hon. T. D., of Antigua, 9.

Forastero cacao, 260.

Forest area of the United States, 380.
—

insects, depredations by, 207.— officer at Trinidad, report of, 172.—
products, consumption of in America^

207.— reserves in Hawaii, 300.

Forestry in France, 295.
— — Germany, 162.
_ _ Hawaii, 216.
_ __ Trinidad, 243.
_ _ United States, 162, 295.

Forests, influence of on soil temperature.s,
175.

Formation and storage of molasses, 257.— of fungus spores, 25 1 .

Formo.sa, peppermint oil production in,.

412.
•—

, .sugar industry, 412.

Fowls, cholera, the cause of, 118.
—

, egg production of, 296.
—

, remedy for worms in, 284.

France, decrease of beet sugar factories-

in, 76.
—

, ground nut oil in, 137.

French colonial school, 25.

Frog hopper of the sugar-cane, 204.

Frost, Henry W. it Co., West Indian Sea

Island cotton, 214, 2.30, 246,262, 278,

294, 310, 326, 342, 358, 374, 390, 406.

Fruit body of the fungi, 283.

— drying in California, 73.

—
exports from Trinidad, 396.

— —
, legislation relating to, 136.

—
fly, remedy for, 284.

—
in.spection at .lamaica, 200.

—
, new, 232.

—
, packing and .shipping of, 245.

—
production in Bahamas, 212.

— show. Colonial in London, 4, 104, 382.
— trade, Sicilian in, 1908, 377.

— trees, best method of planting, 101.

— —
,
on grass land, 169.

Fumigation of plants in St. Lucia, 380.

Fungi, fruit body of the, 283.
—

, growth of, 267.

-— in Jamaica, excursion for collection

of, 140.

Fungus, black, 299.
— di.sea.se of funtumia tree, 185.

— disea.scs, dissemination of, 315.

—
,

re.l headed, 299.
—

,
.shield .scale, 299.

—
.spores, formation of, 251.

— —
,
uses of, 251.

—
, white-he.uled, 299.
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Fungus Xotes :
—

cortee disease of the Xew World, 395.

diseafes of ground nuts, 3-17.

ground nuts, disease of, 315.

how fungicides shoukl be employe<l,
379.

]ife-history of fungi, 251, 267, 283.

minute forms of life in the soil, 331.

parasitic fungi of scale insects, 299.

sugar-cane, diseases of, 315.

.summary of recent information, 411.

G.

Gamboge tree at Dominica Botanic

Station, 124.

Garden Notes :
—

ferns, cultivation of, 279.

Geerligs, H. C. P., 38-3, 388.

German colonies, cotton-growing in, 12.

Germany, forestry in, 162.

Germination of Ceara rubber seed.s, 281,

359.— — hard seeds, to hasten, 307.— — seeds of ilanicoba rubber,
300.— test for corn, 255.

Ginger, exports from St. Lucia, 150.
—

,
— — Sierra Leone,— on the London market, 31, 63,

56.

95,

127, 159, 191, 223, 239, 287, 319,

351, 399.
-—

, pre.served, from China, 121.

Goats (see Stock).—
,
method of milking, 171.

Gold Coast, agricultural work at, 169.— —
,
cacao crop of, 188.— —

,
distribution of rubber and

cacao from, 1 69.

— —
,
rubber export from, 396.

Gordon cacao drying machines, 73, 86.

Government Veterinary Surgeon, St.

Vincent, 366.

Grafting of rhizome-bearing plants, 313.— wax, preparation of, 164.

Grain, destruction of insects in, 137.

Grape fruit, export from Bahama.?, 212.
— — in Bahamas, 233.

Grass land, culture of fruit trees on, 169.
-— oils in IndoChina, 377.—

, pasture, an interesting, 184.

Great Britain, agricultural co operation

in, 13.— —
,
molasses irajwrts into, 28.

Green dres.sings and their application,

22.5, 241.
-— manure and fibre plant, 331—

manuring, 296.

Grenada Agricultural and Commercial

Society, 220.—
,

— Exhibition in, 396.
—

,
—

progress at, in 1907 8, 86.—
,
Berkshire boar in, 220.—

,
black blight at, 105.

— Botanic Station, distribution from,
334.

Grenada, Botanic Station, establishment

of Carludovica jamaicensis at, 108.

— — —
, plant suitable for creeper

at, 140.
— — —

, receii)ts from sales of

plants, etc., 1907-8, 108.
—

,
cacao crop of, 1907-8, 92.

—
,
Gordon cacao drying machines at,

86.
—

, importation of insecticides and fungi-

cides, 124.
—

,
inoculation of leguminous crops at,

151.
—

,
manurial experiments with cacao in,

356.
—

, mealy bug on cacao trees at, 92.

—
,
millions in, 364.

—
,
need for extended cultivation of

provision and fodder crops at, 108.

—
, pipe calabash at, 21.

—
, prize holdings competitions in, 86,

173, 197, 220, 329.
—

,
rainfall in, 334.

—
,
lubber cultivation at, 86.

—
,
science in primary schools, 328.

—
, teaching of hygiene, 329.

—
,
tobacco in, 236.

—
,
twelve-week corn in, 300.

—
,
use of resin oil for cuts on cacao

tree.s, 61.

—
,
valuation of castor oil beans frfim,

118.
—

, yam experiments at, 156.

Grenadines, St. Vincent, cotton in, 366.

Ground nut, 372.
— — cultivation in Burma, 124.

— —
disease, Bordeaux mixture for,

347.
—

export from Bombay, 409.

_ __
oil, 373.

._ _ _._ in India, 409.
— —

pods, percentage of seed in,

24.5.— —
varieties, description of, 373.

— — vine for hay, 373.
— - nuts and ground nut oil, value of

on French market, 137.

— —
,

di.seases of, 347, 411.

— —
,
distances for planting, 372.

— —
, experiments in Dominica and

St. Kitts, 404.
— —

,
— — Montserrat, 382.

— --,
— — St. Lucia, 268.

— — - — — the West In-

dies, 206.
— —

,
lime for, 404.

— —
, ripening of, 268.

— —
,
seed selection for, 245, 372.

— —
,
treatment for fungus disease,

404.
— —

,
u.ses of, 373.— -

-, varieties and disease, 315,
.347.

Growth of fungi, 267.
— —

palm.s, 183.

Guano, 103, 182.

Guatemala, manufacture of alcohol in,

344.

Guava and guava jelly, 300.

Guaxima fibre, 412.

Guayule rubber, manufacture of, 409.

Guiana, Dutch, export of bananas from,

220.

Guiana Dutch, export of bananas frcmi,

220.

Guinea, German New, rubber in, 348.

Gums, production of from sugar, 307.

Gypsum, manurial value of, 360.

H.

Hall, A. D., elected Fellow of the Royal

Society, 124.

Hand-book of Barbados, 233.

Harris, T. J., fruit fly at Bermuda, 93.

Hawaii, castor oil plant cultivation in,

118.

—
,
Ceara rubber in, 1 1 .

—
,
cocoa-nuts in, 84, 244.

—
,
cotton experiments in, 121.

—
,
forest reserves in, 303.

—
, forestry in, 216.

—
,
introduction of predaceous enemies

of sugar-cane borers, 76.

—
,
manurial experiments with rice, 92.

—
, pine-api)le canning factories in 108.

—
,

^
in, 101.

—
,
culture in, 100.

—
,
reclamation of land in, 220.

—
,
root disea.se of sugar-cane in, 297.

—
,
Sea Island Cotton in, 396.

—
,

sisal in, 284.
—

, sugar exports to United

States, 108.
— —

, sugar industry, 195.

Hawaiian molas.ses, fermentation of, 355.

Hay industry, possible development of,

in West Indies, 131.

Hedges and hedge plants at Antigua, 25,

158.

Hibi.scus, u.se of for fence purposes, 158.
' Hints to Cotton Growers', 1 84.

History of cowpea, 213.

Home-grown and imported food products,

129.
-- _ — seed, 147.

Honduras, British, Botanic Station, dis-

tribution from, 382.
—

,

—
, logwood industry of, 382.

—
,

—
,
rubber in, 382.

Honey exports from Cuba, 28.

—
production in England, 41.

Hoofs, brittle, remedy for, 364.

Horses, corn and oats for, 302.

—
, draught, cotton seed for, 294.

—
,
when to water, 317.

House-fly, 218.

Hurricane insurance at Dominica, 12.

— — in West Indies, 15.

Hurricanes, 20il.

—
,

rules for guidance in, 230.

Hybridizing of Indian cotton, 230.

Hygiene, teaching of in Grenada, 329.

Hymenopt'era, 234.
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Kirby, A. H,, 229.
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[Millions for the Malay States, 314.
— in Grenada, 464.

West Africa, 2.31.

—
, transportation of, 29S.

Milk, adulterated in Trinidad, 23.

— organs of the cow, 341.—
, pasteurization of, 109.

—
,

sale at Trinidad, 190.
—

,
sterilization of, 316.

—
,

—
,
new method of, 108.

—
,
transmission of disease by, 109.

—
, yield from cow.s, 105.

Minute forms of life in the soil, 331.

Mi.st]etoes of the West Indies, 34.5.

Mode) garden, l!riti.sii Guiana, 414.

Moisture in soilj influence on fertility,

151.

[Molasses fed to stock, 1 2.

—
, importation of, in St. Lucia, 108.

— imports into Great Britain, 28.

—
,

its formation and storage, 257.

—
,
manufacture of, 204.

•—
, yea.sts in, 355.

Monkey-jack tree, 7.

Montserral, Agricultural and C'onunercial

Society, formation of, 156.

—
,

area of cotton planted in 1909, 332.
-— Botanic Station, distribution, of

plants and seeds from, 172, 268, 382.
— — —

, raising of seedling
.sweet potatos at, 124.

—
,
cotton area in, 332.

—
,

—
at, 120, 166.

i.^,
—

exports from, 123.

—
,

—
industry in, 382.

•^, — seed selection exjieriments,
105.

.—
,

— selection in, 382.
—

,
destruction of old cotton plants at,

73.

—
, experiments with varieties of cassava

at, 152, 382.

•—
, ground nut trials in, 382.

•—
,
increased growing of green dressings,

172.
—

,
lemon grass in, 382.

—
,
lime cultivation in, 382.

•—
,
onion griiwing at, 124.

—
, i)etition for removal of duty on ex-

ported cotton, 92.

—
, rats in cotton fields, 124.

^, trials with eddos in, 382.—
, variety of Agave Karatto in, 412.

Montserrat's gift to the (^ueen, 393.

Moore, J. C, 375.

Morris, Sir Daniel, 1.

— '

-^ — resolution re retirement

of, by Antigua Agricultural and Com
mercial Society, 45.

— — St. Vincent Agricultural and
Commercial Society, 14.

Mosipiito exterminator, 236.

Mosijuitos and sanitation, .*70.—
,
destruction of, 2.36.

—
,

- —
,

in Surinam, 298.
—

,
lish and, 231.—

,
new parasite on, 296.

Mosquito.s, simple trap for, 249.

Moth borer, the larger, 218.

Mulching cacac, effects of, 340.

Mulgoba mango and Trapp avocado, 180.

Mungoose in Trinidad, extensive num-
bers of, 108.

Murrill, Dr. W. A., visit to .Jamaica, 44.

Muscovado sugar in l^orlo Kico, 249.

N.

Natal, sugar-cane cultivation in, 163.

Natural History of Insects, 346, 362, 378,

394, 410.
' Nature Teaching', scheme for using,

413.

Naxyma fibre, 412.

Nervous system of insects, 394.

Nevis, agricultural show at, 78.—
,
bath springs at, 9, 150.—

, cacao in, 205, 350.—
,
cotton industry in, 172, 205, 350.—

,
—

planting competition among
peasantry, 102.

--, economic experiments in, 350.—
,
lime cultivation in, 164, 205.

—
,
onions in, 350.

—
,

soils of, 199.
—

, supply of cotton seed, 172.
—

, sugar crop returns, 1909, 172.
—

,
vanilla in, 205.

New York, over-supply of fruit from
Florida and Porto Eico, 60.

New.stead, Professor, lecture on ticks at

Jamaica, 44.

Nicaragua, bananas in, 229,

Nicaraguan sha<le tree, 168.

Nigeria, l^ara rubber plants in, 335.— Northern, shea butter nuts in, 172.—
Southern, agricultural products of,

57.
—

,

— maize in, 197.

Nitragin, 146.

Nitrate of lime, the manufacture of, 325.

Nitrification and soil conditions, 345

Nitrogen assinnlation by leguminous
plants, 145.

Nitrogen in calcium cyananiide, 396.

Nitrobacterine, 146.

Nitrogen-tixing bacteria, 168.

Nutmegs on the London market, 31, 63,

95, 127, 159, 191, 223, 287, 319,351,
399.

Nutrition of animals, 395.

O.

Ochro, cidtivatii>n far fibre, .380.

Oil engine for lime-crushing mills, 228.

Oil of lemon, manufacture of in Sicily,
191.

— lime, <in ihe Lundnu market, 31,

63, 95, 127, 191, 223, 399.
— palm as a shade tree, 303.
— —

,
We.st African, 22 1.

—
, percentage of, in ground nut seeds,

245.

Oil seeds in Briti.sh India, 409.— tractor for implemental tillage, 338.

Onderneeming School Farm, British

Guiana, 414.

Onion cultivation at Nevis, 124, 350.
— — St. Kitts, 350.— growing at Montserrat, 124.— —

, experimental, at Antigua, 44.
—• — in Egypt, 140.
—

production at Antigua in 1908-9, 69.— — in Virgin Island.s, 88.
—

,
manurial experiments with, 415.

Orange crop of Cuba in 1908-9, 108.— cultivation at Dominica, 148.
— market in Great Britain, reqiike-

ments of, 133.
—

,
new and superior kind, 4.—
oil, West Indian, on the London

market, 95, 127.—
thrips, 229.

Orange.s, export from Bahamas, 212.
— in the Bahamas, 233.
—

,
method of packing, 36.

—
,

— —
budding, 148.

—
, shipment of immature fruit, 20.

—
,

— suitable box for shi[inient,
149.

—
, .shipments to England from South

Africa, 108.
—

,

•—
packages for picking, 165.

Orchids, West Indian, 153.

Ornamental flowering [)lants in l)oini-

nica, 405.

P.

Packing and shipping of fruits, 245.

Palm oil and kernels, shipments from

Southern Nigeria, 59.
— —

, exports from St. Lucia, 1 50.

Palms, growth of, 183.

Panama, grants for agricultural enc<iur-

agement in, 89.
—

,
locusts in, 236.

Papain from Ceylon, valuation of, 1 40.

Pajiaw, change of sex of trees, 131, 227
—

,
flower and fruit, structure of, 107.

—
, shipping of, 245.

Paper-making in Ceylon, 231.

— — — the I'hilippines, 231.

— — indus-tries, 231.
— manufacture from wood products, 216.

Para' rubbery 414.— — in the Federated Malay State.?,

349.— —
plants in Nigeria, 335.

— — seeds, proposed use for, 47.

— —- trees, abnormalities in, 248.

— — —
, good-growth of, 79.

Parameria, rubber from, 348.

Parasite, on mosquitos, 296.

Parasitic fungi, 202.
- of scale insects, 299.

Paris green and leguminous plants, 382.

Pasture gras.s, at St. Lucia, 184.

Peas and beans as articles of diet, 1 20



Pen manure, 94.
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Fiubber in Ni.i,'eri:\, 335.
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Si.sal hemp, cultivation in Britisli CJuiana,

UO.
— — in Egypt, 348.

— —
industry in the Ijalianias, 108,

233.
-— —

production in tlie Baliamas, Gl.

— — — in British Ouiana, project

for, 95.

— in Hawaii, 284.

Soil inoculation, 14.j, l.jl,

.—
,
movement of water in, 43.

— requirements of the pine-apple, 324.

— survey work in the United States, 21.

— temperature, influence of forests on,

175.
—

, The, by A. D. Hall, 60.

—
,
value of mulching, 76.

Soils, absorption of salts by, 265.
—

,
action of heat and antiseptics on,

281.
—

,
catalase of, 218.

—
,
colour of, 216, 297.

— for cacao, 292.

—
,
lime and phosphates in, 313.

— of Nevis, 199.

—
,
treatment of in

' Orchard Cultivation

in the West Indies', 177.

—
,

water held by different kinds of,

165.

Sorrel, red, 388.

Sourabaya, exhibition at, 158, 412.

South, F. W,, appointment as ilycologist,

117.

South Africa, shipments of oranges from,

108.
— America, coffee disease in, 292.

Sow, points of, 291.

Soy bean, 222.— —
analysis of, 391.

— — as green dressing crop 43.

— — in Africa, 220.
— .— — Manchuria, 185.

— — — United States, 82.

Spathodea campanulata, seeding of, 355.

Spices of the tropics, 363.

Spider, red, in Florida, 316.
— —

,
remedies for, 316.

Sponge export from Bahamas, 412.
— fisheries in the Philippines, 239.

Spraying, Bordeaux mixture for, 286.— for scale insects, 233.

Stables, floors for, 364.

Starch manufacture from sweet potatos,
73.

Steam cultivation at Jatnaica, 185.

Steamed bone meal, 185.

Stock and .scion, interaction of, 313.— at Barbados Industrial Exhibition, 7.—
,
cocoa-nut meal a? food for, 44.—

,
cotton seed for, 294.—

,

— — meal as food for, 44.—
, export from Tobago, 77.—
,

— — Carriacou, 114.— at St. Kitts agricultural show, 94.—
,
molasses as a food for, 12.—

, protection of, from Hies, 171.—
, raising of in Tobago, 111.—
, remedy for sore eyes, 268.

Stock, rice as food for, 140.
—

,
wild ipecacuanha and, 222, 261, 363.

415.

Stockdale, F. A., appointed deputy Chair-

man, Tioard of Agriculture, British

Guiana, 92.

— — —
, ileparture for British

Guiana 39.

Scrophanthus for coagulating rubber,
393.

Students' Corner, 29, 45, 61, 77, 90,

109, 12.5, 141, 157, 173, 189, 20.5,

221, 237, 2.53, 269, 285, .301, 317,

333, 349, 36.5, 381, 397, 413.—
meetings in Antigua, 157.

Sugar beet crop of the U.S., 268.— effects of moisture on stored, 301.
— in Porto Rico, 249.— — St. Lucia, 264.—

scums, extraction of wax from, 360.

Sugar-cane, sucrose content of storm-

broken cane, 387.— — Uba variety of, 163.— —
, underground stem of, 329.— — varieties in British Guiana,

195.
— —

,

— — St. Kitts, ItoO.— —
,
water needed for develop-

—
ment of, 211.— -—

,
weevil borer cif, 393.— — — in Natal, 163.

Sugar Industry (Continued.):
—

Bourbon cane, 211.

cane crop at Barbados, 1908, 124.—
farming in Trinidad, price of canes,

35, 76.

central factories in Antigua, 123.
— — at Jamaica, 44, 182.

cultivation of ratoon canes, 115.

imports into United States, 108.

in Hawaiian Islands, 195.—
-Jamaica, 28.— Porto Rico, 154.—
Queen.sland, 44.

International Congress of Applied
Chemistry, 266.

new sugar companies in Jamaica,
227.

of Formosa, 412.

sugar and molasses exptirts from I'ar-

bados 92, 108, 156.— — —
price of, at Barbados,

1909, 92.—
crop ot British India, 211.— - — Cuba, 60.— — - •— Japan, 300.— -- — Madeira, 316.— — —

Queen.sland, 300.
—

, machinery for British Guiana,
26.

returns in Java, 1 2, 275.

Nevis, 1909, 172.

—
, decay of the Bourbon variety, 1

— estates at Barbados, improved
83. machinery for, 35.

— —
experiments at Antigua, 323.— — — — Barbados, ] 9.— — — — British Gui-

ana, 293.— — ~ — St. Kitts, 350.— — — in the Leeward

Island.?, 1907 8, 99.

—
,
farmer grown, in Trinidad,

92.— —
,

— — —
prices

of, 35, 276.— —
, frog hopper of, 204.— —
harvester, a new, 83.— — importation and possible in-

troduction of plant diseases, 91.— — —
,

in British Guiana, 91.— —
,
inoculation experiments with,

in West Indies, 151.
— —

,
manures for, at Barbados, 19.— —

,

— —
,

— Jamaica, 40.— —
planting in (.'arib country, St.

Vincent, 76.

— —
, ratoons, cultivation of, 115.

— —
,
root disease in Hawaii, 297.— —
seedlings at Antigua and St.

Kitts, 67.

Sugar-cane seedlings, the first at Barb;

dos, 266
— D. 74, and D. 95, in

,i

307.

in Mauritius, 332.—
exports from Barbados, 252, 284.

—
,

— — British Guiana, 28, 37,
108.

~, — —
Tobago, 77.—

,

— — Trinidad, 153.—
factory results in .Java, 371.

— growing and manufacture in North-

ern India, 243.
—

,
inversion of, while keeiiing, 307.— manufacture in St. Croix, 355.

—
production in Cuba, 83, 316.

— — — Ecuador, 175.— ~ —
India, 280.

— — — Java, 268.— — — Madeira, 316.
—. -— — Mauritius, 332.
— factories for beet, decreased number

in France, 76.— - - in Cuba, 220.
—

factory ash as a manure, 388.
-- from Antigua, report on, from Liver-

pool, 22.—
, import into the United Kingd'jui,
332.— in Burma, 380.

— — Cuba, 179.

i Sugars, production of gums fnjni,

Louisiana, 121, 227.— —- — in Natal, 163.
— — — — Queensland, 204.

Sugar Industry :
—

Antigua Sugar Factory, 51.

at Barbados, 35.

Sul}ihate of ammonia, world's production

of, 76.

Summary of recent information about

fungi, 411.

Sundershah mango, 232.

Sunn-hemp in Madras, 284.
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Superpliospliatf, and lime in the soil,

•215.

—
, qualities and uses of, 135.

Surinam, destnu-tiou of niosnuitos in,

298.

8weet lime, for hedge purposes, I5f^.

—
potato, seedlings at Montserrat, 124.

— —
,
starch manufacture from, 73.

—
potatos, good varieties at Antigua

and St. Kitts, 89.

— —
,
low price in IJarKados, 108.

T.

Talipot palm, 72.

— - — at Dominica, 39.

Tallow tree, Chinese, 107, 156, 300.

Tamarinds, chemical changes in ripening,
21.— on London market, 127, 159, 239,

287, 351.

Tea in Ceylon, 153.

Tempany, H. A., provisional appointment
in the Leeward Islands, 403.

—
,

— - — —
Acting Gov-

ernment Chemist and Superintendent
of Agriculture for the Leeward Islands,

61.

Teonon, 377.

Tephrosia, for keeping down weeds, 405.

Tetanus, or lockjaw, 119,

Thrips, orange, 229.
•—

,
remedies for, 281.

Tillage, impleniental in Egypt, 360.

Timber destruction in lihodesia, 252.
—

•, preservation of, 249, 408.— production in the L'niteii Kingdom,
161.

—
,

relation of sawing, and use of, to

rots, 357.—
tree.s, increased planting of suggested,

12.

Tobacco cultivation in Cuba, 141.— culture in South Africa, 217.
—

, export from Jamaica, 268.—
,

— —
Tobago, 77.

-— growing in British (iuiana, 25.
— -in Grenada, 236.
—

[)roduction in Italy, 124.

Tobago, agriculture, and live stock from,
77.—
, export of live animals from. 111.—
, thrips on caciio at, 44.

Toggenburg goat
'

Hruce,' 87.—
goats in West Indies, 155.

Tomato export from the Bahamas, 316.

Tomatos, exports of, 316.

Tortola, liotanic Station, etc., 3;!2, 366.—
,
cotton production in, 366.

—
,

rainfall in, 366.
•—

, seedling canes in, 366.

Trade of Barbados, 34s.
— — Canada with Barbados, 252.

Transvaal, cotton growing in, 134.

Travellers' palm, preparation of fibres

from, 44.

Tree-growing experiment, 247. Tuberculosis, transmission of by milk.

Tree-planting at Antigua, 174. 109.

Trinidad, coflfec diseas' in, 292. Typhoid fever, transmission of by milk,
-- and the Colonial Fruit Show, 404.

'

109.
—

, ankylostomia.sis in, 284. 1

—
,
Annual Report of Collector of Cus-

1

tonis, 332.
—

, appointment of agricultural inspec-

tors, 44.

—
,

— — instructor at, 76, 156. U.
—

,

— — Mr. J. B. Carruthers,

at, 60.

—
,
Board of Agriculture, F. W. L^rich Uganda, agricultural in.struetor for, 22.

appointed Entomologist, 44. i

—
,
cotton growing in, 22.—

,
cacao exports from, 92, 17s, 236,

—
, exports from, 300.

300, 332, 396. —, revenue of, 252.—
spraying experiments at, 183. Underground stem of the sugar-cane, 329—

,
cane sucker, 218.

—
,

— — destruction of, 1 2.—
,
cattle breeding in, 137.

—
,
Crown lands allotted in, 28.

—
,
East Indian immigrants in, 62.

—
, exports from, 1907-8, 44.

—
, forestry in, 243.

—
,

fruit exports from, 396.
—

, grafted mango plants for sale at, 172.
—

, grants of Crown lands in 1907-8,

United Kingdom, cotton imports into,

252, 316, 380.— —
, import of sugar into, 332.— —
, timber production in, 161.

United States, agricultural education

in, 235.
— —

,
broom corn market, 381.— —

,
cotton boll weevil and it-s

para-sitic enemies in, 140.— —
,

— — —
in, 172.

,
—

crop of the, 300.156
—

, imports of cattle, etc. into, 396. — —
,
— seed in, 294.—

,
increased planting of timber trees — —

,
— grown in the, 406.

suggested, 12. — —
,
—

industry of, 252.
—

, increasing exports of sugar and ca-
1

— —
Department of Agriculture,

cao to Canada, 156.
—

, larger moth borer in, 2 IS.—
,
milk adulteration in, 23.

—
, mungoose in, 108.

—
, Xaparima Union, cacao planting in.

92.
—

,

— —
, [iroduction of farmer-

grown canes, 92.

—
, price of farmer-grown canes in, 35,
76.

—
,
returns from rubber planting in, 76.

—
, report of Forest Officer, 172.

—
,
rice cultivation in, 73.

—
,
rubber in, 92.

—
,

.sale of fertilizers in, 220.
—

,
— —

feeding starts in, 220.—
,
— — milk at, 190.

—
,
Savannah Grande agricidtural show,

12.

—
, .seedling canes in, 204.

—
, suggested establishment of agricul-
tural bank at, 13.—
,

— free importation of agricul-
tural materials, 156.

—
,
trade of, 153.

—
,
work of Usinc St. Madeleine,

172.

Tropical Agriculture, proposed Imperial

Department of, 125.
—

fruit, chemical changes in riiiening

of, 20.

—
products on the Hamburg market,

190.
-

'Tropical Life' prize essay, 204, 220,
239.

Tropics, spices of the, 363.

SI, 97.

h)gical Survey, 114.

istry, 9S.

mology, 113.

97.

, Bureau of Bio-

,
— Chem-

-,
— Ento-

-,
—

Soils,

— —
, decreased imjiorts from Bar-

bados, 28.

— —
, denumstration farms in, 119.— —
,

— — —
, experiments

in soil inoculation, 146.— —
, Egyptian cotton in, 310,

326, 406.—
,

forest area of, 380.— —
, forestry in, 162.— —
, imports of cane-sugar into,

108.
— —

, leguminous plants in, 329.— —
,
lemon industry iu, 203.— —

,

—
production and consump-

tion in, 104.— —
,
new plants in, 329.

— —
,
number and value of horses

and jiniles in. 111.
— -

-, Sea Island cotton in, 262,
406.

United States, soil survey work in, 21.— —
, sugar imports from P.ritish

Guiana, 108.
— —

, Upland cotton in, 406.
— —

,
weather forecasts, 267.

Urich, F. W., appointment as Entomolo-

gist in Trinidad, 44.
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Y. Watts, Dr. Francis, wcjrk in the Leeward

IslaiKls, 37.

Vanilla, exports from the Seychelles, :]rA.
|

— — —
,

return from Englan<l,

— in Xevis, 205. 3-17.

_ _ St. Kitts, 205.

—
, preparation of essence at Jamaica,

92.

—
, support for, 3S0.

Variation in seedling canes, 249.

Varieties of cacao, 260.

— of ground nuts and disease, 347.

Variety of Agave Karatto in Montserrat,

412.

Vegetable ivorj- nuts, exports from Cali-

fornia, 172.

— marrows in Egypt, 308

Velvet bean crop, 72

Vera Cruz, Mexico, fruit cultivation in,

60.

Virgin Islands, cassava experiments in,

172.— —
,

cort'ee jiroduction in, 92.

— —
,
cotton crop in, 12.— —

,
—

in, 38.

•— —
,

—
exports from the, 12.3,

230.— —
,

— growing in, 166.
— —

,
distribution of cotton seed,

300.
— —

,
lime industry in, 164.— —

,
minor agricultural crops in

88.

—
,
from Grenada, 71.

—
, to Barbados from

Antigua. 139.— —
, \ isit to Diimiuica

and Antigua, 106.
— — — — — England on

duty leave, 229.
—. — —

,

— — Grenada, 61,

375.
— — —

,

— — St. Lucia,

87, 181.
— — —

,

— — St. Vincent,

197, 213.

Weather forecasts in the United States,

267.

Weathering, rate of, 265.

Weed destruction, spraying for, 55.

— seeds in manure, 263.

Weevil borer of sugarcane, 393.

West Africa, millions in, 231.
— —

,
oil palm in, 221, 303.— African rams, 23.

-- Indian agricultural conferences,

3.

— — Bulletin, 136, 201.

— --
cotton-growing, 390.

— —• — on Liverpool market 6,

22, 38. 68, 86, 102, 118, 134, 150,

166, 182, 198, 214, 230, 246, 262,

278, 294, 310, 326, 342, 358, 374,

W. 390, 406.
— exhibits in Canada, 361

Washes for cacao thrips, 281. — — fruit at Colonial Fruit Show,
Water hyacinth in ( 'eylon, 252. 4.

— in soil, movement of, by capillary
— — lemon grass, experimental

forces, 43. ' cultivation at Antigua, 41.

— — retention by soils, 165. — — limes at Xew Vork Market,
•—

,
sterilization of, by calcium hypo- i 60.

chlorite, 39.
;

— —
orchards, 153.

\Vatts, Dr. Francis, address to teachers — —
products on the London

at St. Lucia, 139. Market, 31, 63, 95, 127, 159, 191,

-, an.l the British Cotton 223, 239, 287, 351, 399.

Growing A.ssociation, 390.— —
, appointment as <.'om-

mis.sioner of Agriculture, 7.

— reafforestation, 162.

scale insects, natural enemies

of, 122.

West Indies, cotton exports from, 294,

342, 358.
—

exports of citrus fruits liiiui,

148. —
, export of wood from, 409.— —
,

hurricane insurance in, 15.— —
,

lumber trade of, 409.— —
,

mistletoes of, 345.
— —

, possible development of hay
industry in, 131.

Wheat-breeding at Cambridge, 50.

White mustard as green dressing crop
at .-Vntigua, 43.

White [line, imports in West Indies, 409.

Whitewash, recipe for making, 75.

— - and stock, 222, 261, 363, 415.

Wilt of cucumbers, 309.

Woburn fruit farm, tree planting ex-

periments at, 101.

Wolstenholrae, C. M., 6, 22, 38, 54, 68,

86, 102, 118, 134, 150, 166, 182, 198,

214, 230, 246, 262, 278, 294, 310,

326, 342, 358,. 374, 390, 406.

Woikers in .science and the practical

farmer, 359.

World's cotton t.upply, 358.

Worms in fowls, remedy for 284.

Wood, export from West Indies, 409.

Wood products, paper manufacture from

216.

Wood pulp making in India, 268.

Woodlands and rainfall, 24.

— — and water-supply, 149.

Woolly pyrol, inoculation experiments
at Antigua, 151.

Yam experiments at Grenada, 156.

—
vines, supports for, 105.

Yams, good varieties of, 105.

Yeasts in juolasses, 355.

Zanzibar, Ceara rubber trees in, 300,
— —

,
cotton in, 364.

— —
, exports of cloves from, 412,

— —
, yield of sugar-cane in, 252.
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